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Section 1.0

Maps Showing Locations of Well
Sites Sampled in this Study
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Section 2.0

Lithologic Logs of Soil Borings
Used to Obtain Soil Samples



Nassau 5R Lithologic Log T
Poge _1_ of _1

LOCATION MAP: r_ 16° _—l
SITE iD: __McHughs LOCATION |D; _Nassau SR
SITE COORDINATES ({ft.):
N
Dry 1 [~ & 4o GROUND ELEVATION (ft. MSL):
Pit STATE: _N.M. COUNTY: _San_Juon
/ DRILLING METHOD: _Hand Auger !
Bore Hole DRILLING CONTR.; |
DATE STARTED: 3-4-82  DATE COMPLETED: 3=4-82
Not To Scale FIELD REP.: M. Mohorecich ‘
COMMENTS: _Dry Pit, Moist Soil, * HNU Not Working Properly |
b
/4 __1/4 __1/4 __1/4 $36 727N RI1ZW !

LOCATION DESCRIPTION: _NAPI, Off Hammond County Rd. 5510

: ]
DEPTH RS RUN SAMPLE
LITH.{ E| A Uscs VISUAL CLASSIFICATION
(ft.) CIM| 4 Irrom| TO L.D. TYPE

1.6'|2.2" [HNU=175ppms+ 0-1.9 Cloyey Sand: moderote yellowish ‘

brown 10 YR 5/4 very moist, '

moderately plastic. i

}

1.9-2.5 Sand: light olive gray 5 Y 5/2, medium

to coarse groin moist, unconsolidoted. i

5 4.9’15.2" HNU=125ppm=* 25_58 Sand:  dusk . . !

, , .5-5. : y yellow 5 Y 6/4, primarily |

4.9"15.8" 19203040915 medium grain, fine to coarse. Semi :

consolidated, slow drilling ot 3.5. 3.5— !

5.6' moderote to consolidated, Il

cemented. !

5.6 T.D. 5.6' sandstone. \

10 |

i
15
20
25
30




Bengal B#6 Lithologic Log

Paoge_1 _ of _1
LOCATION MAP:
. SITE ID: _Jerome P. McHugh | OCATION 1D: _Bengal B§6
Bore Hole -~ B SITE COORDINATES (ft.):

N

GROUND ELEVATION (ft. MSL):

STATE: _N.M. COUNTY: _San Juan

DRILLING METHOD: _Haond Auger

DRILLING CONTR.:

By . DATE STARTED: 3—4-82  DATE COMPLETED: 3=4-92

Not To Scale Separator FIELD REP.: M. Mohorcich

780" FSL 780° FEL

COMMENTS: _Sampled Gallegos Waosh For 708

/4 __1/4 __1/4 __1/4 S2__ T26N RI12W

LOCATION DESCRIPTION: _NAP| Off Hammond County Road 5310

DEPTH RIS RUN SAMPLE
LITH. [ E| A uscs VISUAL CLASSIFICATION
(ft.) CIM| # IrroM| TO 1.D. TYPE
N o-1 Sand: dusky yellow 5 Y 6/4, very fine
1.8'12.5 HNU=27ppm to fine groin, unconsolidoted.
2-3.7 Clayey Sond: dark yellowish brown 10
YR 4/2, semi consolidated, moist.
' ) _ 3.7-4.9° Sandy Clay: pale yellowish brown 10
5 g;_. gg. ggggog%’g; Yr 6/2. 60—40 fine groin sand with

10

15

20

25

30

laminations, moderately plastic.

4.9-5.67' Sand: pale yeliowish brown 10 YR 6/2
gaturoted at 5.2'. Fine to medium gragin
moderate to well sorted,
unconsolidated.

5.67' T.D. 5.67° due to hole slough below
water table.

to




Western Federal #6

Page_ 1 of _1_
LOCATION MAP: bo—— 7 ——
=1 SITE ID: _Dugan LOCATION ID: Western Federal
7 SITE COORDINATES (ft.):
N
1" 3 GROUND ELEVATION (ft. MSL):
/o 12’ 185’  STATE: N.M., COUNTY: _Sen Juan
DRILLING METHOD: _Hand Auger
Zz DRILLING CONTR.:
Bore Holo DATE STARTED: 3—4—82 ___ DATE COMPLETED: 3=4-82
Not To Scale ' FIELD REP.: M. Mohorcich
Separator COMMENTS: Pit Bottom Is Approx. 2' Below Grads. T7.D. 20.1'
/4 _1/4 /4 __1/4 ST T26N R1IW Discharge, Low Producer Of A Well. * HNU Not Reading
Properly
LOCATION DESCRIPTION:
DEPTH R[S RUN © SAMPLE
LTH. |E | A USCS VISUAL CLASSIFICATION
() CIM| & Irroml TO LD. TYPE
0-2.4 Sand: dark yellowish brown fine to
‘ . _ medium, moderately sorted,
247 |2.7" |HNU=10ppms unconsolidoted.
2.4-3.2° Sand: moderate yellowish brown fine
4.8 |HNU=10ppms to medium, unconsolidoted, moderate
5 49" [5.2' (9203041126 sorting.
3.2-3.8° Silty Sand: moderate yellowish brown
10 YR 5/4, moist, very fine to fine
grain 707% siit well sorted.
3.8—4.9' Sand: moderate yellowish brown 10
YR 5/4 to grayish orange, 10 YR 7/4
10 8.9' {10.14HNU=8ppms+ fine to medium grain well sorted,
unconsolidated.
4.9-8.0" Silty Sand: moderate yellowish brown
10 YR 5/4, very fine ond fine sand
opproximately 70% with 30% silt.
White clay smears from 5 to
approximately 5.5', unconsolidated.
15 15.1'|15.6'| HNU=8ppm#
6.0-9.5 Sand: moderate yellowish brown to 10
YR 7/4, fine to medium grain,
unconsolidated.
9.5-10.5' Grgve! Sand: as above with
19.8YHNU <4ppms appearance of 1/4" subrounded gravel.
20 19.8120.11 8203041237 10.5-11.0° Silty Sand: as from 4.9—6" with white
clay smears,
11.0—21.1' Sand: moderate yeliowish brn 10 YR
5/4 to grayish orange 10 YR 7/4. Fine
to medium, moderate to well sorted,
unconsolidated.
25 20.1" T.D. 20.1".
30




Ciaude~-Smith #1 Lithologic Log

LOCATION MAP: r-—— 21 ___..‘
T /Ang.'ed H20 In
14’ Bore Hole Pit
Well
Not To Scale - ) ® Head
Separator
_1/4 __1/4 ___t/4 __1/4 SB__ T2SN R1IW

Page_1_ of __1

SITE ID: _Dugen LOCATION ID: _Cloude—Smith #1

SITE COORDINATES (ft.):

N
GROUND ELEVATION (ft. MSL):
STATE: _N.M. COUNTY: _San_Jugn

DRILLING METHOD: _Hond Auger

DRILLING CONTR.:

DATE STARTED: _3-5-82
FIELD REP.: M. Mohorcich

DATE COMPLETED: 3-6-82

COMMENTS: _H20 In Pii, Angle Hole To Get Under Pit

LOCATION DESCRIPTION: _Dirt County Rood 5117, Rcad Eost Of Salmon Ruins, North Of 64

DEPTH R|S RUN SAMPLE
LITH. [ E | A USCS VISUAL CLASSIFICATION
(ft.) CIM| # lroM| TO 1.D. TYPE
0-6' Sand: black, strong HC stain ond odor
------------ , from start of hole to 3.5°, very moist,
------------ 2 HNU=170ppm fine grain 3.5—5 sand is mottled gray
............ ond black clearing, decrease in HC
''''''''''' , stain. 5-86' pale yellowish brown 10 YR
'''''''''''' 4.2' 4.6: HNU=300ppm 6/2 very fine to fine grain, well sorted,
............ 4.8'15.1' (9203051542 semi to moderately consolidated,
5 |- 5.9’(6.0" | 9203051617 cemented.
6.0 T.D. at 6.0' auger refusal.
10
15
20
25
30




Red Fern #2 Lithologic Log

LOCATION MAP:

—

15 ———e=f
11

L Bore Hole

Not To Scale

Seporator

/4 /4 __1/4 __1/4 516 T28N RIIW

SITE iD: _Dugan

Poge 1 of _1_

LOCATION ID: Redfern #2

ﬁlTE COORDINATES (ft.):

GROUND ELEVATION (ft. MSL):

STATE: N.M.

COUNTY: _San_Juan

DRILLING METHOD: _Hand Auger

DRILLING CONTR.:

DATE STARTED:; 3—6—82  DATE COMPLETED: 2—6-92
FIELD REP.: _M._ Mohorcich

COMMENTS: _Pit Muddy

LOCATION DESCRIPTION: _Off County Rd. 5500, 1st Right East Of Thriftway Refinery

DEPTH RIS RUN SAMPLE
LMH. JEA USCS VISUAL CLASSIFICATION
(ft.) CIM| # mon| 0 1.D. TYPE
] 1.0' | HNU=1ppm » .
............ 1.5'| 9203060810 0-0.8 Mud;
0.8—-1.5' Sand: pals yellowish brown 10 YR 6/2
to dusky yellow 5 Y 6/4. Consolidated,
cemented fine to medium grain sand
with some clay.
5 1.5’ T.D. at 1.5' auger refusal
10
15
20
25
30




Wiedemer #4 Lihologic Log

LOCATION MAP;

Not To Scale

f-— 21"~
- 14" ]
|y
23.16" 14’ .
i v
J4 Bore Hole| 4.0’

SITE ID: _Curtis J.

Page 1 of _1

Little LOCATION 1D: Wiedemer #4

SITE COORDINATES (ft.):
N

STATE: N.M

GROUND ELEVATION (ft. MSL):

COUNTY: _San_Juan

DRILLING METHOD:
DRILLING CONTR.:

DATE STARTED:

1850'

FNL 1850' FWL

Deep FIELD REP.:

DATE COMPLETED:

COMMENTS: _H20 Standing In Pit, T.D. 3.6' In Possible

/4 /4 __1/4 __1/4

S34 T27N RI1OW

Cement

LOCATION DESCRIPTION: _Angel Peak Areo, County Road 7175

DEPTH R|S RUN SAMPLE
LTH. [ E A uUscs VISUAL CLASSIFICATION
(ft.) CiM| # lrroM| TO LD. TYPE
0-3.00 Silty Sand: muddy, dark yellowish
brown 10 YR 4/2, very fine grain sand
and 20-30% silt, unconsolidoted.
3.6'| 9203061045 3.0-3.6’ Silty Sand: olive gray 5 Y 4/1, very
3.6'| HNU=0ppm fine grain sand and silt, very
5 consolidated, possibly cement?
3.6’ T.0. hole at 3.6
10
15
20
25
30




Wiedemer #3 Lithologic Log

LOCATION MAP:

Not To Scole

15’
hat— Q' —o]
T ) 5" Deep,
14 ¢ Dry
i

1 Bore Hole

1850' FSL 780" FEL

/A __1/4 /4 __1/4 S34 T2/N RIOW

SITE 1D: Curlis J. L

Page 1 of __1

ittle LOCATION ID: _Wiedemer #3

SITE COORDINATES (ft.):

N E
GROUND ELEVATION (ft. MSL): 6644 G.L.
STATE: _N.M, COUNTY: _San_Juan

DRILLING METHOD: _Hand Auger

DRILLING CONTR.:

DATE STARTED: 3-6-82

DATE COMPLETED: 3—6-92

FIELD REP.: _M. Mohorcich

COMMENTS: _Dry Pit.

P&A With Bentonite, Cuttings. Sand.

LOCATION DESCRIPTION: _Angel Peak Area, County Rd. 7175

DEPTH R|S RUN SAMPLE
LITH. [ E | A Uscs VISUAL CLASSIFICATION
(ft.) CIM| # Irom| TO L.D. TYPE
AR 1.8' 2.3’ | HNU=0ppm 0-8.25' Silty Sand: moderate brown 5 Yr 3/4,
T moist very fine to fine groin sand with
approximately 20% silt, well sorted,
TEHE unconsolidoted. 3.8—8.25 moderate
1L brown 5 YR 4/4.
R AR
5 j]j-- § 5.0' [5.35'( 9203061145
RRGAR 5.35' 5.6 | HNU=0ppm
JH L
8.25—-20.45" Sond: 8.25—9 dork yellowish orange 10
YR 6/6, fine to medium grain,
8 110.25! HNU=0 unconsolidoted, well sorted. At 8.2 rust
10 o8 02 U=0ppm pervasive, 10—19’ light olive gray 5 Y
5/2 to dusky yellow 5 Y 6/4.
14,7' 14.85] HNU=0Oppm
15
18.75120.25] 9203061330
20 0.25120.40] HNU=0ppm 20.25' 1.D. 20.25'.
25
30




Designated Hitter #1 Lithologic Log

LOCATION MAP:

17.8' 15"
J 1 ®—— Bore Hole
| | s
Not To Scole Deep

le—  18.7'
- 157

|

790 FNL 780" FWL

/4 /4 __1/4 __1/4 S27 T26N R

12W

LOCATION DESCRIPTION:

Page 1 of _1

SITE iD: Dugan LOCATION ID: _Designated Hitter #1
SITE COORDINATES (ft.):
N

GROUND ELEVATION (ft. MSL):
STATE: _N.M, COUNTY: _San Juan
DRILLING METHOD: _Hand Auger

DRILLING CONTR.:
DATE STARTED; .3—6-82 DATE COMPLETED: .3—6-82
FIELD REP.: _M. Mohorcich

COMMENTS: H20 In Pit, Droinage To West Running N/S. =

DEPTH RIS RUN SAMPLE
LAH. | E{A USCSs VISUAL CLASSIFICATION
(1) CiM| & lron| TO 1.D. TYPE

1.6"|2.3" | HNU=0ppm 0-7.5' Sand: moderate yellowish brown 10
............ YR 5/4, well sorted, fins to medium
............ grain sand, unconsolidated moist.
O 7.5-8.0' Clayey Sand: dark yellowish brown 10
.......... YR 4/2, semi to moderate clay
............ , , consolidated, approximately 70% very

S 4-9. 5-3, 9203061447 fine grain sand with moderately plastic
............ 5.3' |5.6' | HNU=0ppm clay in motrix. Water soturation below
............ 8.
L 8.0—14.9 Sond: moderate yellowish brown 10
------------ YR 5/4, scturated, very fine grain sands,
'''''''''''' well sorted.

10 oo 10’ 9203061520
.......... 10’ HNU=0ppm

15 Jo 14.9° T.0. at 14.9' due to sloughing of

soturcted borehole ond very compacted
clay lens.

20

25

30




Redmac #2R Lithologic Log

Poge 1 _ of _1_
LOCATION MAP: Underground
Separator
SITE ID: Bugan LOCATION ID: _Red Mac #2R
ngE COORDINATES (ft.):
3.8 4| Dry 27 GROUND ELEVATION (ft. MSL):
Deep | _o-® STATE: _NM. COUNTY: _San_Juan
Bore Hole T ¢ DRILLING METHOD: _Hand Auger
DRILLING CONTR.:
20.8' DATE STARTED: 3—=7-82  DATE COMPLETED: 3=7-92
Not To Scole FIELD REP.: M. Mohorcich i ]
910" FNL 910° FEL COMMENTS: Ory Pit, 3.8' Deep, P&A With Ben Powder, Cuttings
Surfoce Runoff To West With lIrrigoted Field To Eost
/4 __1/4 __1/4 __1/4 S3__ T25N R12W

LOCATION DESCRIPTION:

DEPTH RIS RUN  SAMPLE
LITH.|E} A USCS VISUAL CLASSIFICATION
(ft.) C[M| # Irron| TO L.D. TYPE
1.9" 12.5" | HNU=0ppm 0-14.9' Sond: moderote yellowish brown 10
YR 5/4 to moderate brown 5 YR 4/4
very fine grain sand, well sorted,
unconsolidated, moist.
S 5.1' 5.5 | 9203071110
5.5' 5.7 | HNU=0ppm
10 10.0110.41 HNU=0ppm
14.8115.4] HNU=0ppm 14.9-19° Clayey Sand: pale brown 5 YR 5/2,
15 dusky yellow 5 Y 6/4 and light olive
gray 5 Y 5/2, laminated clayey
gpproximately (30%) in very fine grain
sands, moderately plastic, well sorted,
semi consolidated.
19.7119.9% 9203071230 18—-18.9' Clayey Silt: dark yellowish brown 10
19.9] HNU=.2ppm YR 4/2 to brownish gray 5 YR 4/1.
20 Moderately consolidated, very slightly
plastic (10%) clay.
19.9’ T.D. ot 19.9'.
25
30




Mandana #2 Lithologic Log

LOCATION MAP:

(""" 3+— Separator

20.8'
1.‘
4.5 . v 21
Deep / 10
10’
Not To Scale A
Bore Hole

/A4 /4 __1/4 __1/4 S2B8 125N R12W

LOCATION DESCRIPTION:

Page 1  of _1

SITE 1D: _Giont LOCATION 1D: _Mandana #2
SITE COORDINATES (ft.):

N

GROUND ELEVATION (ft. MSL):

STATE: _N.M. COUNTY: _San_Juan

DRILLING METHOD: _Hand Auger

DRILLING CONTR.:

DATE STARTED; 3—7-82 DATE COMPLETED: _3—7-92
FIELD REP.: M. Mohorcich

COMMENTS: H20 In Pit, Pit Approx. 4.5' Deep, 10' x 10’

P&A, Ben Powder, Cuttings, Sand

DEPTH RiS RUN SAMPLE
LITH.{ E | A USCS VISUAL CLASSIFICATION
(ft.) CiMI 4 frrom| TO 1.D. TYPE
1.7'12" |HNU=0Oppm 0-7.3' Sand: moderate yellowish brown 10
............ YR 5/4, moist very fine grain at top of
,,,,,,,,,,,, hole ond well sorted, unconsolidoted.
............ 5-7' medium to coarse grain, moderately
'''''''''''' sorted, moderately consoclidated.
5.0'15.5'19203071340 7.3 T.0. ot 7.3' in o grovel zone, cuger
5 """"""" 5.7' 6-0‘ HNU=NA refusal_
............ 7.3 8203071415
10
15
20
25
30

10




Section 3.0

Chemical Analyses of Soils
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Westen Federal #6

LOCATION MAP:

Not To Sccle

b ] 1 *oed

7

|

12" 185

el

Seporator

/A /A __1/4 __ /4 ST _ T26N RLIW

LOCATION DESCRIFTION:

Poge 1 _ of _1_

SITE 1D: Dugen LOCATION ID: Western Federal §6
SIE COORDINATES (ft.):
N

GROUND ELEVATION (ﬂ. NSL):
STATE: _N.M, COUNTY: _San_Jugn

DRILLING METHOD: _Hand Auger
DRILLING CONTR.:

DATE STARTED: 3—4-82 DATE COMPLETED: 3-4-82 1

FIELD REP.: M. Mohorcich

COMMENTS: Pit. Bottom s Approx. 2' Below Grade.. 1.D._20.1%

.
Discharge, Low Producer Of A Wall. s HNU Not Reoding
Properly

DEPTH| |1y,
(r)

om:>o

zrwm

RUN

SAMPLE

1.D. TYPE

Uscs VISUAL CLASSIFICATION

10

15

20

25

30

21" 2.7

4.8
4.8" [5.2°

8.9' 110.17

15.1[15.6"

18.8"
18.8'{20.1’

HNU=10ppms

HNU=10ppm»
9203041126

HNU=8ppmas

HNU=Bppms

HNU <4ppme
9203041237

0-2.4' Sond: dork yellowish brown fine to
medium, moderotely sorted,
unconsolidoted.

2.4-3.2" Sond: modercie ye'llowish brown fine
o medium, unconsolidcted, modercte

sorting.

3.2-3.8* Silty Sand: moderate yellowish brown
10 YR 5/4, moist, very fine to fine
grain 70% silt well sorted.

3.8—-4.9% Sond: moderote yeliowish brown 10
YR 5/4 tc gruyish orange, 10 YR 7/4
fine to medium groin wel sorted,
unconsolidoted.

4.9-8.0° Silty Sand: modsrote yeliowish brown
10 YR §5/4, very fine ond fine sond
opproximotely 70X with 30% silt.

White clay smeare from S to
approximotely 5.5', unconsolidoted.

6.0-9.5" Sond: moderote yellowish brown to 10
YR 7/4. fine to medium grain,
unconsolidated.

8.5-10.5* Grovel Sond: o» above with
oppsarance of 1/4" subrounded gravel.

10.5-11.0° Silty Sond: os from 4.5—-5" with white
clay smears,

11.0-21.1" Sand: modsrote yellowish bm 10 YR
8/4 to grayish orange 10 YR 7/4. Fine
to medium, moderote to well sorted,
unconsolidoted.

20.1' T1.D. 20.1".
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Environmental Scientists

and Engineers



Soil Properties of Dry Gas Well Sites
Presented in FCGPA Exhibit 1

FCGPA Exhibit 7
for the May 21, 1992 Continuation
of the April 9, 1992, New Mexico Oil
Conservation Commission Hearing
on Case Number 10436

May 21, 1992
Prepared for:

The Four Corners Gas Producers Association

Prepared by:
H*GCL

ALBUQUERQUE OFFICE
505 Marquette Avenue, NW
Suite 1100
Albuquerque, New Mexico 87102
(505) 842-0001
FAX (505) 842-0595



Section 1.0

Soil Conservation Service Maps
of Selected Dry Gas Well Sites
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Section 2.0

Soil Associations at Selected
Dry Gas Well Sites



Soil Associations at
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98 SOIL SURVEY

TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

i i i
Map | Soil name H Acres \Percent
symbol} ! !
i T 1
| ! H
- Ap iApishapa clay loam-- - - - - e T ettt 576 | *
As iApishapa clay~ ———e-- B T T -1 1,045 | .
AT lAtrac=-Florita-Travessilla association, hillyeececeaa B ittt D ] 6,782 ! 0.3
Av |Avalon sandy loam, 2 to 5 percent slopes----- R daated - - c-- - 14,267 | 0.7
Ax tAvalon sandy loam, 5 to 8 percent SlOopeSeeweccccccceccccmcccaaa B L PR T L 2,016 } 0.1
Ay iAvalon loam, 0 to 3 percent sSlopeSe=ccaceccccccccccccnccnccncecsncnccccccrccnccanax] 5,550 | 3.3
AZ {Avalon-Sheppard-Shiprock association, gently slopingee-eccccccccccccccccccrccccccaaa| 19,581 | 0.9
BA L BT T R et e T S 231,889 | 10.6
BB iBadland-Monierco=-Rock outcrop complex, moderately Ste@pececceccccmcccccccccscvccnaa! 86,629 | 4.0
BC {Badland-Rock outcrop-Persayo complex, extremely Steepwec-mecccecccccccnrccccccccena | 44,283 | 2.0
Be {Beebe loamy sand-eeececececcccecnmccercancas ——— - B ettt ceeai 2,482 | 0.1
Bf {Beebe Variant loamy sanfd----e-ceevcsccccccaccccceccccrecscencecvrrernencacaccanna—-| 1,800 | 0.1
Bk iBlackston locam, 0 to 3 percent SlopeSee=ceccccccmcccccercecrrerecnrcrceccssesnca~aa - 1,888 | 0.1
Bm {Blackston gravelly loam, 3 to 8 percent slopes-eececee- -- - B bt 1,225 | 0.1
BP iBlackston=Farb complex, moderately Steep=e==- -—- -——- ceceea - -1 3,106 | 0.1
BR {Blancot-Fruitland association, gently Slopingeecececccccecccccccnccaccccncacnccnaas] 17,614 | 0.8
BT {Blancot-Notal association, gently slopingeecccrcacccacccccccccnrenccccccevrrenccans H 214,713 9.8
8U iBuckle silt loam, gently slopingesccceecccccccacccncccccccccccnccccccncennceccccccaa] 6,467 | 0.3
Da {Doak loam, 0 to ! percent slopeSeececccccwccccccccccaaa Dt L S e LT 8,538 | 0.4
Db iDoak loam, 1 to 3 percent slopeSeee=cccrcccccncccsccccccnncrecrcccccccccccessccsnana] 12,573 1 0.6
De iDoak loam, 3 to 5 percent SlopeS=e==c=ccecececcrnccceccecacaccana -— - H 1,343 ¢ 0.1
Dd tDoak clay loam, O to 2 percent SlopeS-eecccccccccccoccaan= meceecmmcccecccr e mm———— H 32,706 ¢ 0.2
DN {Doak~Avalon association, gently slopingeccccceccccccccnccncccraccccccacrccocccccana] 38,9u4 | 1.8
DS {Doak~-Sheppard-Shiprock association, rolling-eee-a B N B L ] 157,315 | 7.2
Du iDoak-Uffens complex, 0 to 3 percent 5l0peS~eveccccccceccccccaccccocnacecnccconcccoax i 18,817 | 0.9
- Dw iDoak-Uffens complex, 3 to 8 percent slopeSe=mceaa ccereccccccccceccscncemeeemecamnaaa] 1,448 ¢ 0.1
DI iDune land- ————- et T T ] 3,881 | 0.2
FA {Farb-Persayo-Rock outcrop complex, moderately steepemeecce~cccccaccccaaa-a D ] 81,390 . 3.7
FP {Fluvaquents, pondede-cececececceaceccccccccercceccaaaa B 1,607 | 0.1
Fr {Fruitland sandy loam, 0 to 2 percent slopeSesseccccccccecccecancrecccacncccccccccss] 2,776 ! 0.1
£s {Fruitland sandy loam, 2 to 5 percent slopese---e-a- LR e e L B E R e - 5,271 0.2
Ft {Fruitland sandy loam, wet, 0 to 2 percent slopeS---ececceccccccarerccccacceccancaas] 2,072 1 0.1
Fu {Fruitland loam, 1 to 3 percent slopeS~escecmcccececccccccccccaasnsccncnnccacccaccaan] 4,621 ¢ 0.2
Fw !Fruitland loam, 5 to 8 percent slopeSe-ecc—ceccccucncccaaa B L L 2,096 | 0.1
FX iFruitland-Persayo-Sheppard complex, hillyeeeccccrccccancecccscccncccncencceccwcocena] 171,613 | 7.9
Fy iFruitland-Slickspots complex, 0 to 3 percent slopeSeewec-ceccccaccrccccucecccacaca= 1 4,848 | 0.2
Ga !Garland loaMe--eeceeececccccccsseccecsscmmamcamann————- —————— aecmccmcecccsscessnas] 4,017 0.2
Gr iGreen River fine sandy l0aMeeccececcccccccccrcceccncccceccmcecccccccanccrccecesecnaa] 1,190 | 0.1
GY {Gypsiorthids-Badland=-Stumble complex, moderately Steepe-——ecceccecccececenemcacca=ax H 48,685 | 2.2
HA iHaplargids-Blackston-Torriorthents complex, very steepee=seccccececccccccccanccccceaa] 61,763 | 2.8
HU {Huerfano-Muff-Uffens complex, gently 5lopinge=eececceccccsccccccnnencccccccccccccn=ax 1 43,121 | 2.0
Ma {Mayqueen loamy fine sSandee=cccecccaccecccccenccccnccccarcccccccecrcccceccnacmaasa=——a, 1,628 | 0.1
MO iMonierco fine sandy loam, gently slOpiNgececcecccecceccrccccccccccsccccccccccccccoas| 4,145 | 0.2
PO iPenistaja loam, gently sloping= - - B D L DL L T 13,803 | 0.6
PP iPenistaja-Buckle association, gently slopingee~ececceccccecmeccececaccccceccecccncaaa) 22,610 | 1.0
PT {Penistaja-Travessilla association, moderately sSlopinNge~er-ececcccacrcecccaccncannacaa] 21,932 ¢ 1.0
PXx {PitSemccecacas - - - cecesccnccmncecscccasee] 894 | *
"RA {Riverwash-es-e- .- _—- meecmccmanas ceaean . 29,514 § 1.4
RO~ |Rock outérop= -~ - | 38,257 ¢ 1.8
RT {Rock outcrop-Travessilla-Weska complex, extremely steepecmcccccaca cnee= - 187,184 | 8.6
sB iSheppard-Badland complex, very steep=eceecccccccccaccawa=a - cveccenaa; 4,979 | 0.2
sSC !Sheppard-Huerfano-Notal complex, gently slopingecemceccccccccccncencancaccccccanaaa| 184,339 ! 8.4
Sd |Sheppard-Mayqueen=Shiprock complex, O to 8 percent slopeS-e-~eaccecccccccacacccnnaa] 98,028 ! 4.5
Sn iShiprock loamy fine sand, 0 to 2 percent slopes- - - ———— .| S34 *
Sk {Shiprock loamy fine sand, 2 to 5 percent slopeSe-ecaceaca-=e - wmaa) 720 ! b
Sm iShiprock fine sandy loam, 0 to 2 percent slopesececcccccacas - cmccnces| 25,830 ! 1.2
So {Shiprock fine sandy loam, 2 to 5 percent SlopeS-ecceccccceccrceccccemccrcrecccacceana] 42,392 | 1.9
Sp iShiprock fine sandy loam, 5 to 8 percent slopeSecececacececcan=" ——- ——= 1,940 | 0.1
sr iShiprock Variant fine sandy loam - ——— -——— -——-t 1,336 | c.1
o St iStumble loamy sand, 0 to 3 percent slopes- - P L L e R 4,299 | 0.2
Su ‘Stumble loamy sand, 3 to 8 percent slopes-~ ——— - ———— 3,086 | 0.1
SV {Stumble sandy clay loam, gently sloping- ————— - D et | 969 | *
S iStumble~Fruitland association, gently slopingeee==- ————- -1 22,073 | 1.0
SX iStumble=Notal complex, gently sloping=e===- - - .- cecnvrscncne=| 11,088 | 0.5
sz iStumble~Slickspots complex, gently sSlopingeceecsvccccnccerccccccccccccnacacecccncaa] 3,603 | c.2
TA iTravessilla-Weska=Rock outcrop complex, moderately steepeeecccecceccrcccccccscccnss] 70,024 | 3.2
Tp iTurley clay loam, 0 to 1 percent slopes ——— ————— e S L ] 1,544 | 3.1
Tr iTurley clay loam, 1 to 3 percent SlopeSecceccccceccccceeccccecsecaccccncscnemcoaaan i 4,637 | 0.2
Ts {Turley clay loam, 3 to 5 percent slopeSe--= -——- cerececccaccccnvecnomns, 485 | .
— Tt {Turley clay loam, wet, O to 2 percent SlopeSeeecccccace-= - ——remcccaa] 3,185 1 0.1

See footnote at end of table.
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TABLE 3.-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS-~Continued
T f 1
Map | Soil name H Acres {Percent
_. symooll ! !
H T T
! 1 :
Tv jTurley=Slickspots complex, 0 to 3 percent slopesSee-e- L e o -4 1,566 | 0.1
™ ITwick-Silver association, moderately slopinge-vae- - cveee cemmsaal 7,853 | 0.4
Wa {Walrees loaMe-emeecmcccsecmecamane .- ——— .- ———-| 4,112 { 0.2
ar iWerlog loaMleeemcacces ———— crcanea cmcmsew=] 4,515 | 0.2
As tWerlog loam, saline- e~ - ne- - ——— | 1,984 | 0.1
Yo {Youngston clay loaMeeecwececrccscnccaccccvocacan Smesssscesecsesscosee Semeswessssse- ! 918 *
H Lakes, rivers, reservoirsecescaa -- R | 12,966 | 0.6
' [ ) -
H Total -- .—- - csccseca cmema -=} 2,182,520 | 100.0Q
) [] )
] (] +

® Less than 0.1 percent.
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SAN JUAN COUNTY, NEW MEXICO, EASTERN PART

TABLE 13.--ENGINEERING INDEX PROPERTIES

Absence of an entry indicates that data were not estimated]

> weans more than.

[The symbol < means less than;

index

sieve number--

Classification
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1
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i
!
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See footnote at end of table.
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3ee footnote at end of table.

Turley
Turiey-=-eceec-caa
Slickspots.
TWwickeeoommecaaaax
Silvereececeecacccaa

PR e
Wairees

Tlommocmmmemmmm———e

Tvd:
T%:

il
G



SAN JUAN COUNTY, NEW MEXICO, EASTERN PART

TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued

159

Classification Frag-

Percentage passi

ng

| ] i : ]

Soil name and tDepth! USDA texture ! : iments | sieve number-- iLiquid ! Plas-
map symool i t { Unified | AASHTO | > 3 | ' 1 ; t limit ! ticity

: : } ! tinches: 4 i 10 1 40 ¢ 200 ! } index

v In : i i Pet i ! i i Pet i

' i ! i } H j H ! b !
T i 0-6 (Loam=---====~ -ee= ML 1A-4 i 0 { 100 |} 100 185-95 150-75 { 20-25 | NP-5
Werlog { 6-60iLoam, clay loam,iCL, CL-ML!A-4, A=6! O ! 100 ! 100 !85-100:60-8V ! 20-40 ! 5=15

: i silty clay loam:; } ! ! : i } i i

{60-81Stratified sand,}GM, GP-GM!A-1 120-45 !30-40 !25-40 120-30 | 0=15 ! -== | NP

: i gravel and H H i H ! ; ! : !

| i cobbles. | : | : : : ; i :

i i i ! : } ] ) ! ! !
HS=wwmmmm e ee et ! 0-5 !Loam==-==-==~- -==={CL-ML, ML:iA-Y4 P0 } 100 1 100 185-95 150-75 ! 20-25 ; NP-10
Aerlog ! 5=60iLoam, clay loam,iCL, CL-ML!A-4, A-6} O {100 } 100 185-100i60-80 } 20-40 { 5-15

: ! silty clay i H : : ! ; : ' i

i i loam. ¢ ! H ) H 1 ! H H

1 t 1} 1] 1] ] ] 1 1 ] )

t ! + + ] ] ' t ] t .
{Qemammmmmc—a—————— ! 0-10iClay loam===~<===iCL ‘A-6 | i 100 100 190-100:75-90 | 35-40 | 15-20
Youngston 110-66!Silt loam, loam,!CL, CL-ML!A-4, A-6) O ! 100 ! 100 !85-100:60-85 | 25-40 ! 5-20

1 ! silty clay i ' i ; i H H ; H

; i loam. : ! b : { ; } } i

: : i : } H : : i : H

* See description of

the map unit for composition

and behavior characteristics of the map unit.
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Entries under "Erosion factors--T" apply to the entire

Entries under "Wind erodibility Zgroup" and "Organic matter" apply only to the surface layer,

Absence of an eantry indicates that data were not available or were not estimated]

> means more than.

[The symbol < means less than;
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Groundwater Chemistry of

Two Dry Gas Well Sites
Total
Sample Benzene | Toluene | Ethylbenzene | Xylenes
Well Name Number ug/kg ug/kg ug/kg u&
Likins B-1 9205070915 ND ND ND ND
Bengal #6 9205131710 ND 14 ND ND

54101/EXHIBIT8.WQ1
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4/C Gas Producers Assoc.
Exhibit No. 9
NMOCC Case No. 10436-Con't

5/21/92
Page 2 of 6
COMPARISON OF CONDUCTIVITY
IN FEET/DAY
WITH
PERMEABILITY IN DARCYS
By definition:
Permeability or conductivity = _QO _L
A AP (1)

Where Q = Volume rate per time
A = Area

L = Distance

AP = Differential pressure

For conductivity in feet/day (at the viscosity and density of the
flowing fluid):

Q must be cf/day

A must be square feet

AP is in hydraulic head, H

L is in units consistent with H

which gives the following dimensions:
Hydrologic conductivity, K, ., = Ft’/day + Ft? x Ft/Ft = Ft/day

- e e e e wm wm E e E E e @ W W @ e e e W e e s W e e e e e o = e

For permeability in darcys and using oil field units:

K=_0uL
1.127 A AP (2)
(Reference Craft and Hawkins attached)

darcys
barrels/day
square feet
feet

psi
viscosity, cp

- em e wm W w @ am e w e W @ mm w w e e W w e o E e W @ o e wm e = -

In Equation (2), at temperature of 68° (viscosity = 1 cp) and
substituting:

3
5.6146 for Q & .4328 H for psi, where H is fluid "head"™ in feet

Then K, ., = 2.7328 _Q L
A H (3)

and ratio of Equation (2) to Equation (3):

Ky con

Kgreys = 2.7328 (at 68° F)

For ratio at another temperature, T:

Ky con viscosity at 68° Density at T

Kirep = 2:7328 x Viscosity at T x Density at 68°
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THE VISCOSITY OF WATER 0°C TO 100°C

Coatribution from the National B of Standards, not subject to copyright.
°C #(ep) °C 2(cp) *C #{op) °C n(ep)
[} 1.787 26 0.8705 52 0.5200 78 0.36838
1 1.728 27 .8513 53 . 5204 79 .3502
2 1.671 28 . 8327 54 .5121 30 . 3547
3 1.618 29 .8148 55 . 5040 a1 .3503
4 1.367 30 7975 56 L4961 82 .3480
5 1.519 31 . 7808 57 L4884 83 .3418
] 1.472 32 . 7047 58 4809 84 3377
7 1.428 3 L7491 50 .47368 85 .3337
8 1.386 M4 .7340 60 . 4665 86 .3207
] 1.346 35 L7104 81 L4506 87 .3280
10 1.307 38 70582 62 L4828 88 .3221
11 1.271 37 .8915 a3 . 4482 89 .3184
13 1.235 38 .8783 64 .4308 20 .3147
13 1.202 39 . 6854 a5 . 4335 19 3111
14 1.189 40 6520 668 4273 92 .3076
16 1.13¢ 41 . 8408 67 L4213 93 .3042
18 1.109 42 .6201 68 L4155 B4 .3008
17 1.081 43 .6178 89 4008 95 L2078
18 1.053 44 .6087 70 L4042 96 .2042
19 1.027 45 .5960 71 3987 97 L2911
20 1.002 46 .58568 72 .3934 98 .2879
21 0.9779 47 5755 73 .3882 99 .2848
3 .9548 48 .5858 T4 .3831 100 .2818
3 9328 49 .5561 75 .3781
24 L9111 50 5468 78 3732
] . 8904 51 .5378 7 .3684
derived from ts in vi calib d

The above table was calculated from the following empirical relationships
), modified to sgree with the currently

with water st 20°C (and ops atmosphere

0° to 20°C: logm »r =

1301

[N .. . E——— P
998.333 + 8.1855(T~20) + 0.00583(T~20)* 3.30233

(&CMM&LWIWSQ.”S(IM‘)J

20‘&100'0:100-.,1';

: A all

- 1.3272(20—T) — 0.001063(T—20)*

T + 105

hlinhad

)

(J.F.8

NBS,

TAKEN FROM CRC HANDBOOK OF CHEMISTRY AND PHYSICS,

BY ROBERT C. WEAST, 58TH EDITION, 1977-1978, PAGE F-51

sccepted value for the Viscomsy at 20° of 1.002 ¢ep:

10436-Con‘'t



Specific Gravity and Density of Water at Atmospheric Pressure

(Weights are in vacuo)

4/C Gas Producers Assoc.
Exhibit No.
NMOCC Case No. 10436-Con't
5/21/92 - Page 5 of 6

9

———

Temp, Specific Density, f Temp, Specific Densicy,
°C gravity ibie* kg/m* | °C gravity b kg/m?®
0 0.99987 62.4183 999.845 40 0.99224 61.9428 992.228
2 0.99997 62.4246 999.946 42 0.99147 61.894 991.447
4 1.00000 62.4266 999.955 44 0.99066 61.344 990.647
6 0.99997 62.4246 999,946 46 0.98982 61.791 989.797
8 0.99988 62,4189 999.854 48 0.98896 61.737 988.931
10 0.99973 62.4096 999,706 1) 0.98807 61.642 988.050
12 0.99952 62.3969 999.502 52 0.98715 61.624 987.121
14 0.99927 62.3811 999.272 54 0.98621 61.566 986.192
16 0.99897 62.3623 998.948 56 0.98524 61.505 985.215
18 0.99862 62.3407 998.602 58 0.98425 6]1.443 984.222
20 0.99823 62.3164 998.213 60 0.98324 61.380 983.213
2 0.99780 62.2894 997.780 62 0.98220 61.315 982.172
24 0.99732 62.2598 997304 o+ 0.98113 61.249 981.113
26 0.994R1 A2.2278 996.791 66 098005 61,181 980.025
28 0.99626 62,1934 996.242 68 0.97894 61.112 978.920
30 0.99567 62.1564 995.656 70 0.97781 61.04] 977.783
n 0.99505 62.1179 995.033 T2 0.97666 60.970 976.645
14 0.99440 62.0770 994,378 74 0.97548 60.8% 975.460
16 0.99371 62.0341 993.691 76 0.97428 60.821 974.259
38 0.99299 61.9893 992.973 78 0.97307 60.745 973.041

TAKEN FROM STANDARD HANDBOOK FOR MECHANICAL ENGINEERS,

BY BAUMEISTER, AVILONE, BAUMEISTER, EIGHTH EDITION, PAGE 6-10.
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276 FLUID FLOW IN RESERVOIRS Caar. 8

necessary. In general, then, steady-state mechanics will suffice where the
readjustment time is small compared with the time between substantial
changes in the flow rate, or, in the case of reservoirs, small compared with
the total producing life(time) of the reservoir.

5. Linear Flow of Incompressible Fluids, Steady-State. Figure
6.12 represents linear flow through a body of constant cross section, where
both ends are entirely open to flow, and where no flow crosses the sides, top

P P R
4 f-aP |
RN
TR
-~
Q>4 =Py
(N}
[N
1L
- pax
0 X L
Fig. 6.12.

or bottom. If the fluid is incompressible, or essentially so for all engi-
neering purposes, then the velocity is the same at all points, as is the total
flow rate across any cross section, so that,
=2 o _pyg7kar
v=q = 1.127 s dz
Separating variables and integrating over the length of the porous body,

L P,
4 a=qmﬂ/b
A/; HJ)p P

_ L127 kA(p, — py)
q uL (6.14)

For example, under a pressure differential of 100 psi for a permeability of
250 md, a fluid viscosity of 2.5 cp, a length of 450 feet. and a cross-sectional
area of 43 square feet, the flow rate will be

1.127 X 0.25 X 45 X 100 _
= 75 %X 350 = 1.127 bbl/day

In this integration g, u, and &k have been removed from the integral sign,
assuming they are invariant with pressure. Actually, for flow above the
bubble point, the volume, and hence the rate of flow, will vary with the
pressure as expressed by Eq. (6.6). The viscosity of the oil also varies with
pressure as explained in Sec. 2. Fatt and Davis® have shown a variation
in permeability with net overburden pressure for several sandstones. As the

TAKEN FROM APPLIED PETROLEUM RESERVOIR ENGINEERING,

B.C. CRAFT AND M.F. HAWKINS, 1959
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Exhibit 10
Page 3 of 3

V = Injected Volume = Rd . " (1)
Where: )
R = disposal rate, BWFD

d = time of disposal, days

Also:

V=rr’To (2)
5.6146

Where:
Y = average radius reached
T = aquifer thickness (30 feet)
® = porosity (.35)

5.6146 = cf/bbl

Combining (1) and (2):

V=Rd=g1r’To (3)

5.6146
From which:
r = square root of (5.6146 R 4d) + (7 T @) (4)

(which is form of equation ¥ = X"; and will be straight line
on log-log paper)
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Material Balance Calculations
Based on SRIC Simulation Results

FCGPA Exhibit 11
for the May 21, 1992 Continuation
of the April 9, 1992, New Mexico Oil
Conservation Commission Hearing
on Case Number 10436

May 21, 1992
Prepared for:

The Four Corners Gas Producers Association

Prepared by:
H*GCL

ALBUQUERQUE OFFICE
505 Marquerte Avenue, NW
Suite 1100
Albugquerque, New Mexico 87102
(505) 842-0001
FAX (505) 842-0595



MATERIAL BALANCE CALCULATIONS
BASED ON SRIC SIMULATION RESULTS

[ Arda = 471,000-145000 = 326,000 A2 |
Avg ppm = 0.59 ppm
Vol = (326,000)%30'%.35+0.59x107% /5.6
Vol = 0.36 Bbls ]

Contaminate Volume = Axh+Bxppm*10—6
5.615 ft3Bbl

0.15 ppm

A = 145000 — 13,000 = 132,000 ft2
Avg ppm = 5.9 ppm
Vol = (132,000)%30'%.35%5.0«10 5

Vol = 1.46 Bbls >
1500 ft
1.5ppm
15ppm
O;
[ A =13000ft |
Avg ppm = 19.9 ppm 6
Vol = 13,000%30°*.35+«19.9%10
5615
' Vol = 0.48 Bbis
1 - = - ]
900 ft ey

Total Voi Mapped = 0.36+1.46+0.483 = 2.30 Bbls
Source = 2.5 BPD*x365day*5yr=30+10 "°= 0.14 Bbls

MAIA TVIEAY



MATERIAL BALANCE CALCULATION PROCEDURE

-6
Vol = A * h * 4 * ppm * 10 _
5.615

Where:
Vol = contaminant volume within contour tines (Bbls)

A = planimetered area between contour lines (ft?)

h = aguifer thickness (ft)
# = aquifer porosity (fraction)

ppm = average contaminant concentration between contour
lines based on a logarithimic distribution (ppm)

5.615 ft3/Bb1

Note: For a full cycle change in ppm, the average ppm is
calculated as follows:

Avg ppm = (ppm,_ - ppm,)
Ln(10)
For the area between the 15 and 1.5 ppm contours:

Avg ppm = (156 — 1.5) = 5.9 ppm
Ln(10)




Ground Surface

Produced Water

/
159
P

Fresh Water

p— Io

= KA dh/dl
= 250 feet/day x 150 feet x 30 feet x 0.003
= 3,375 cubic feet/day

= 601 barrels/day

In order to maintain a concentrtaion of 30 ppm in the 150 x 150 foot
node beneath the pit, a discharge of 601 barrels per day of produced
water (30 ppm) must enter the pit and the underlying aquifer.
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Comparison of Available Groundwater
Chemistry Data with SUTRA Model
Predictions of SRIC Exhibit 11

FCGPA Exhibit 12
for the May 21, 1992 Continuation
of the April 9, 1992, New Mexico Oil
Conservation Commission Hearing
on Case Number 10436

May 21, 1992
Prepared for:

The Four Comers Gas Producers Association

Prepared by:
H*'GCL

ALBUQUERQUE OFFICE
505 Marquette Avenue, NW
Suite 1100
Albuquerque, New Mexico 87102
(505) 842-0001
FAX (505) 842-0595



LOCATION MAP OF THE TENNECO RIDDLE FLS-3A SITE

NORTH

1 MILE

SCALE IN MILES

LOCATION

> RIDDLE SITE !

RIW | R8W

A.Je




LOCATION MAP OF THE TENNECO VALDEZ A-1 SITE
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LOCATION MAP OF THOMAS WELL #1

SAN JUAN COUNTY, NEW MEXICO.
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LOCATION MAP OF THE TENNECO VALDEZ A1E SITE
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Chemical Data of Groundwater at
Dry Gas Well Water Disposal Pits

Total
Sample Benzene | Toluene | Ethylbenze| Xylenes
Well Name Number u u u u

'Riddle FLS-3A 2 L £ e

R-1 88070008 ND 1.2 ND 3.1
Riddle FLS-3A

R-2 88070009 ND ND ND ND
Riddle FLS-3A

R-3 88070010 2.5 0.5 ND ND
Riddle FLS-3A

R-4 8807091 ND 1.1 ND 1.9
Riddle FLS-3A

R-1 8380831 ND ND ND ND
Riddle FLS-3A

R-2 880831 300 0.3 37 0.9
Riddle FLS-3A

R-3 880831 1.2 ND ND ND
Riddle FLS-3A

R-4 880831 ND 2.1 ND 1.8




Chemical Data of Groundwater at
Dry Gas Well Water Disposal Pits

Total
Sample Benzene | Toluene | Ethylbenze| Xylenes
Well Name Number ug/l u§/l ug/l u§/l
aldez A-1
1 87040012 ND ND ND ND
Valdez A-1
2 87040013 87 ND 62 750
Valdez A-1
3 87040014 600 ND 82 1,000
Valdez A-1
4 87040015 ND ND ND ND
Valdez A-1
5 [870402xxx ND ND 110 1,260
Valdez A-1
6 | 870402xxx ND ND ND 570
Valdez A-1
71 870505xxx ND ND ND 600
Valdez A-1
8 | 870505xxx 380 1,100 ND 3,400
Valdez A-1
9 | 870505xx ND ND ND ND
Valdez A-1
10 | 870505xxx ND ND ND ND
Valdez A-1
11 § 871110xxx ND ND ND ND
Valdez A-1
12 § 871110xxx ND 0.58 0.56 ND
Valdez A-1
13 § 871110xx ND 8.1 ND ND
Valdez A-1
14 | 871110xxx ND 0.61 ND 0.96




Chemical Data of Groundwater at
Dry Gas Well Water Disposal Pits

Total
Sample Benzene | Toluene | Ethylbenze| Xylenes

Well Name Number ug/l ug/l ug/l ug/l

Valdez A-1

Surface Water [|871110xxx

Valdez A-1
11 [|880628xxx ND ND ND ND

Valdez A-1
12 §880628xxx ND ND ND ND

Valdez A-1
13 §880628xxx ND ND ND ND

Valdez A-1
14 §880628xxx ND ND ND ND

Valdez A-1

Surface Water [[880628xxx

Valdez A-1
11 }880628xxx ND ND ND ND

Valdez A-1
12 [[880628xxx ND ND ND ND

Valdez A-1
13 §880628xxx ND 9.8 ND ND

Valdez A-1
14 1880628xxx ND MD ND 3.5




GCU 153E Ground Water Results

March 6, 1992
Total
Sample Benzene | Toluene Ethylbenze Xylenes
Well Name Number ug/L _ug/L ug/L ug/l
#1 * 9203060950 ND ND ND 0.5
#2 9203061210 ND 24.2 ND 37.8
M
#2d *** 9203061230 1.3 5.9 1.8 6.1
#3 xrrer 9203061530 3,900 2,230 1,040 4,390
#4 * 9203061035 ND ND ND 0.5
#5 * 9203061115 ND ND ND ND
#T e 9203061315 ND ND ND ND
#11 »nes 9203061445 23.2 22.3 6.0 39.5
#12 *xxr 9203061350 0.2 1.9 0.2 2.6
£ 3 *%k LR X EEE R ]
B =02uglL B =100ugL B=02ugL B=02ug/L
T = 0.4 ug/L T =20.0ug/L T =04 ug/L T=03ug/L
E =02ug/L E =100 ug/L E =0.2 ug/L E=02ugL
PM,X =0.5ug/L ] PM,X = 0.6 ug/L PM,X =05ug/L
OX =02ug. OX =15.0uglL OX =03uglL 0,X =02ug/lL

Notes:
ND = Note detected.
(1) = Duplicate

54101/EXHBT12.WQ1




Chemical Data of Groundwater at
Dry Gas Well Water Disposal Pits

Well Name

Sample
Number

Benzene

ug/l

Toluene

ug/t

Ethylbenze

ug/l

Total
Xylenes

ugll

Thomas #1

MWw-1

9108311600

Thomas #1
MW.-2

9108311820

Thomas #1
MW-3

9108311910

Thomas #1
MW-4

9108311455

Thomas #1
MW-4 (Dup)

9108311457

Thomas #1
MW-5

9108311715

54101/ATBL.WQ1




Chemical Data of Groundwater at
Dry Gas Well Water Disposal Pits

Total
Sample Benzene | Toluene | Ethylbenze| Xylenes
Well Name Number ug/l ug/l ug/l _ugll
aldez A-1-E
V-1 88070001 ND ND ND ND
Valdez A-1-E
V-2 88070002 ND ND ND ND
Valdez A-1-E
V-3 88070003 ND ND ND ND
Vaidez A-1-E
V-4 88070004 NA NA NA NA
Valdez A-1-E
V-5 88070005 ND 0.5 ND 0.3
Valdez A-1-E
V-6 88070006 1,500 3,300 550 4,560
Valdez A-1-E
V-1 880831 ND ND ND ND
Valdez A-1-E
V-2 880831 ND ND ND ND
Valdez A-1-E
V-3 880831 ND ND ND ND
Valdez A-1-E
V-4 880831 110 730 230 1,560
Valdez A-1-E
V-5 880831 ND 0.4 ND ND
Valdez A-1-E
V-6 880831 1,700 1,600 340 1,300
Domestic Well 88070007 ND ND ND ND




Chemical Data of Groundwater at
Dry Gas Well Water Disposal Pits

Total
Sample Benzene Toluene Ethylbenzene Xylenes
Well Name Number ug/l ug/l ug/l ug/l
Valdez A-1-E
1 9203051030 ND ND ND 0.5
Valdez A-1-E
2 9203051140 ND ND ND ND
Valdez A-1-E
6 9203051250 65 44.1 20.3 82.7
Valdez A-1-E
3 9203051340 30 6.9 0.3 7.8
Valdez A-1-E
4 9203051445 04 53 0.6 3.1
Valdez A-1-E
5 9203051550 ND 0.5 ND 1.0
Valdez A-1-E
7 9203051620 1,160 1,110 302 1,972
Valdez A-1-E
8 9203051645 2,160 1,770 830 2,920
Valdez A-1-E
9 9203241310 PA PA PA PA
Valdez A-1-E
10 9203241616 PA PA PA PA
Valdez A-1-E
11 9203271533 PA PA PA PA

AMOCOSMP.WQ1
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Available Borehole Logs



BOREHOLE LOG (SOIL)

1

I

I

| SITE ID: _ Riddle LOCATION 10: R-1
| SITE COORDINATES (ft.): _ 1825 FML, 1625 FWL

| N E

| GROUND ELEVATION (ft. MSL):
|

I

!

!

{

|

WELL HEAD o

L

STATE: _New Mexico COUNTY: _ San Juan

DRILLING METHOO: HSA

ODRILLING CONTR.: _ Western Technologies

DATE STARTED: 6/29/88 DATE COMPLETED: 6/29/88
FIELD REP.: _W.S. Dubyk, P. Linley

COMMENTS: Cored w/continuous sampler.

R-1e

1 174 174 174 176 S_20 T _28M R _8W

T
I
uscs | VISUAL CLASSIFICATION
|
!
J

|07-3* Sand - pale brn S YR 5/2 minor org material, pcorly
SM |srt, v fn to crs, qtz rich, uncons. Damp 5 YR 5/2

!
I
|
[37-7.5% - Sand. As sbove, damp.
I
|

[7.57-12.5" Sand - v fn to v crs, gtz rich w/lithic 3

SM |[feldspar grains, pale brn 5 YR 5/2 te dk ylsh org 10 YR 6/6.
|Minor clay layers, damp.

l

I

[12.57-17.5’ Sand - v fn to v crs gtz rich, as above, no clay
SC |layers but some admixed clay. Wet.

I
I
l
|
|
I
|
20% |
!
I
|
I
|
I
|
I
I
I
|
| I
|
l
|
|
l
!
I
I
I
I
I
I
|
|
I
I
|

]
I
|
I
|
I
I
I
|
I
!
I
|
I
I
I
I
!
|
l
I
|
I
I
|
|
I
I
|
|
|
20% |
|
I
!
[

50X

[17.57-22.5' Sand, Silt and Clay: mixed sample - flowing
SL [sand. Grain size from mud to smsll gravel.

I
I
I
I
!

24

|22.57-27.5’ Send - No semple - samoler stuck in auger.

SC |Abundsnt water in send, flowing. Small amount of sample is
{tight brown grsy, 5 YR 6/1, medium to coarse grained quartz-
[rich sand.

I
I
|
!
|
I
I
I
|
|
I
|
0x ]
I
|

0
27.5'

{
!
I
|
!
I

- — o —— — . —
e p—




[ 1
| BOREHOLE LOG (SOIL) !
| I
I |
— I
N Page 1 of 1 |
| |
] SITE [D: _Riddle LOCATION 1D: R-2 [
| SITE COORDINATES (ft.): _1825 FNL, 1625 FwL J
| ! € |
| GROUND ELEVATION (ft. MSL): I
| STATE: _New Mexico COUNTY: _ Sen Juan |
—| DRILLING METHOD: __ HSA |
! DRILLING CONTR.: _ Westarn Technologies |
| DATE STARTED: 6/27/88 DATE COMPLETED: __6/27/88 |
— ! FIELD REP.: _W.S. Dubyk |
& Mh V& __ V6 $20 T 28 R8Y | COMMENTS: |
— - I
I I
—] LOCATION DESCRIPTION: |
}__ T 1 1§ 1 1 4 i J'
| ! [ R|s| RUN ] SAMPLE i | |
__| DEPTH | LITH. | E | A }— - } : { uscs | VISUAL CLASSIFICATION |
| | {ciM|#|FROM| TO | REC. | TYPE | | l
i L t ! ! [ ! $ i ! i |
| — I T ¥ T T 3 ¥ L i R
i o b | | | ] [0-117 Sand - w/minor clay (8’) - pale to medium brown 5 YR |
' R i ] | | SC {5/2 to 5 YR 376 fine to coarse grained, uncemented, no odor. |
I | I | ! | I

| [ I | I I | |
- I I ! | | ! I
5 Ll { l | I { |

[ [ I ! | I I f
. I | ! I | I I
Pl ! I | I ! |

. I I I ! I [ [
|0 Lo | | |
[ | | | ] | j12°-13¢ - Clay very fine grained pale brown 5 YR 5/2 |

1 | | | | CH |laminated, plastic; no odor. |

| [ | | I | I |
* | | | | | [137-18¢ sand & Clay - poorly sorted pale brown 5 YR 5/2. |
15 N ] | ] | s [H,0 st -18’, odor noted, at -18’. |

| I | | [ I | |
4 [ | I | I I |
| 1 | | | | | sc [187-28’ sand - as above, flowing, T. D. at 28'. |

| [ | | | | [ I
1 2 I | | I ! | |
I | | I I I |

[ . | | ] ! | !

| [ | | | | f I
- I | [ | I [ I
25 I | | I I I I

I (A | I I ! | I
L. Pl | I | I I I
I | | I I I I

' s~ I B B | | | | | !
|30 Lol |11 1 | | | |
! A [ | | { | |

. | (N | ! I [ ! I
! I [ | | I I [ |
- ! N I I | ! I I
1 1 - 1 i | 1 1 1 1 ]




BOREHOLE LOG (SOIL)

1 of

Page

R-3

LOCATION [D:
1825 FNL, 1625 FuL

Riddte

SITE COORDINATES (ft.):

SITE ID:

€
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Western Technologies

ORILLING CONTR.:
DATE STARTED:
FIELD REP.:
COMMENTS:

88

4727/

OATE COMPLETED:

6/27/88
W.S. Oubyk, P. Linley

WELL HEAD o

—

LOCATION DESCRIPTION:
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BOREHOLE LOG (SOIL)

Page _1 of _1_

SITE [0O: Riddle LOCATION iD: R-4
SITE COORDINATES (ft.): 1825 FNL, 1625 FWL

N E

GROUND ELEVATION (ft. MSL):

STATE: _New Mexico COUNTY: __San Juan

DRILLING METHOO: __HSA
DRILLING CONTR.: _ VWestern Technologies

DATE

STARTED: 6/29/88 DATE COMPLETED: __6/29/88

FIELD REP.: _M.S. Dubyk
COMMENTS: _Cored w/continuous sampler.

TYPE

VISUAL CLASSIFICATION

PO .

SW

SW

sC

SC

sC

]07-2.5’ Sand - light brown 5 YR 4/4 fine to medium grained,
[well sorted, quartz rich, moderate to well rounded,
|concentrated, damp.

[2.5/-7.5% Sand - light brown 5 YR 6/4 to dark yellowish
|orange 10 YR 6/6; fine-medium grained quartz rich, some
}orgam’c materisl, 1 piece of gravel, damp,

!

[7.57-12.3’ Sand - as above, some layers of coarse, angular
[sand. Predominantly quartz, some organic material. Oamp.

[12.57-17.5¢ Sand and Silt - very fine to medium grained,
|well sorted light brown gray 5 YR 6/1 to light brown S YR
|6/72. Some admixed clay. uet.

|17.52-22.5’ Sand end Silt - clayey, very fine to coarse
|grained, light brown gray $ YR /1, very wet, probably
|flowed into berrel.

|

I

122.51-27.5" - as above, flowing sand.

o — - —— e —— . — — — — — —




APPENDIX B
WELL COMPLETION DIAGRAMS



2° X 2.46’ STAINLESS STEEL
/ LOCKING CAP

/ 6° x_3° _ CEMENT FILLED
STEEL GUARD PIPE

f—2  x_8  CONCRETE SLAB
e blel

NEAT CEMENT SLURRY WITH S%
A~ BENTONITE

- 2" x 987' pvC PIPE

| BENTONITE PLUG

4.81
4
181 L4
186" v — STATIC WATER
pu— \: LEVEL
p— ..'.:4\ 2 xlis62!’ pyc
. g P SCREEN (002 sLam
) = 10/20  <aND
2% | TOTAL DEPTH OF WELL
273 TOTAL DEPTH OF BOREHOLE

TENNECO WELL COMPLETION DIAGRAM
RIDDLE SITE: WELL R-1



2° % 4.17* STAINLESS STEEL
LOCKING CAP

6 x_S' __ CEMENT FILLED
STEEL GUARD PIPE

2’ CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%

A~ BENTONITE
// 27 x_966 pyec PIPE
| BENTONITE PLUG (POVDER)
2.42° Z
6 7
8.29 |"Zi4- TOP OF SCREEN
ALeg h 4 . — STATIC WATER
) S LEVEL
SR Rl N I NN U LV
ol = SCREEN (282 sLam
il = F "'.'-\ 1020 sanp
24.8' : — L'. i
a7 o LI TIIST0TAL DEPTH OF WELL

TOTAL DEPTH OF BOREHOLE

TENNECO WELL CUOMPLETION DIAGRAM
RIDDLE SITEr WELL R-2



27  x 258 STAINLESS STEEL
LOCKING CAP
58" x_35'__ CEMENT FILLED
STEEL GUARD PIPE
2  x_2_ _ CONCRETE SLAB
T

4.84'

ANENEN "}E?fi;

NEAT CEMENT SLURRY WITH 5%
"~ BENTONITE

- 27 x366" pvc PIPE

| BENTONITE PLUG

7'0’

9.68°

11.92° v

/ TOP OF SCREEN

STATIC WATER

26.08°
27.0°

l‘l

RN 2° x_16.21 pyg

LEVEL

screeN (892 suom

10720  <anp

TOTAL DEPTH OF WELL
TOTAL DEPTH OF BOREHOLE

TENNECO WELL COMPLETION DIAGRAM

RIDDLE SITE:

WELL R-3



2° _ X 2.33° STAINLESS STEEL
LOCKING CAP

67 x_S5'__ CEMENT FILLED
STEEL GUARD PIPE

2 x_2 __ CONCRETE SLAB

4.0’

NEAT CEMENT SLURRY WITH S
*” BENTONITE

| 2" x_9:66 pvc PIPE

\\\

p | BENTONITE PLUG

8.0’

71 TOP OF SCREEN

12.0° v b

STATIC WATER

RRRRERRRRARRARY

LEVEL

2" xl162! pye
: screeN (892 siom
\ 10720

'-‘-

.

SAND

é— - TOTAL DEPTH OF WELL
" 7{_ TOTAL DEPTH OF BOREHOLE

TENNECO WELL COMPLETION DIAGRAM

RIDDLE SITE

WELL R-4
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BOREHOLE LOG (SOIlL)

I

Page _1_of _I_

U o

L
I l
I |
1 aln | SITE 1D: _ Valdez LOCATION ID: v-2
| . * V-2 | SITE COORDINATES (ft.): __2390 FNL, 2500 FEL
i WELL HEAD Lo :
| [ GROUND ELEVATION (ft. MSL):
{ | STATE: _New Mexico COUNTY: __San Juan
— _ | ORILLING METHOD: _ HSA
| DRILLING CONTR.: _ Western Technologies
: - NORTH O | DATE STARTED: __ 7/01/88 OATE COMPLETED: _ 7/01/88
[— oz = == | FIELD REP.: W.S. Dubyk, P. Linley
Sl W W6 Ve 176 S_26 T 29N RIW | COMMENTS: _ Cored.
|r___ 3
l

T 1 T ] T
R}s| RUN ] SAMPLE | ]
E| A b— I } T { uscs | VISUAL CLASSIFICATION
C|M|#]FroM]| TO | REC. | TYPE | ]
—t—t t ; —t f ;
| v oo | 30 | 100% | | cH [0-3’ Clay - silty, damp, pale brown 5 YR 5/2 plastic, no
I ] | ] | Jodor, fill material,
[ | | | | l
I | ! ! | {
I I | I | l
N I | | | |
N I | ! | !
| 2] 3 | 8 | é0% | | [3/-8¢ sand and Silt - clayey, poorly sorted, moderately
P | ] | | s [rounded, very fine to coarse, yellowish gray damp, prebably
bl | ] | ] |#itl. Grayish Orange Pink 5 Y 7/2.
[ | I | | I
| ! | | I I
b I l | I |
[ (3] 8 | 13.5/] 100% | | [8'-13.5/ Clay - slightty silty, plastic damp, no odor,
| | | | | CH Jcaliche stresks in fracs. Dark yellowish brown 10 YR 4/2.
I | I I I |
I [ I | | l
I | | | [ |
| |4} 13.57] 18.5/] 75X | ! |13.5/-18.5’ Clay - as above. Gravel at 18.4', to 2"
I | | | | CH [diameter, slightly rounded, in cley and sand matrix. No
f2 P%e | | | | |coring sfter 18.57.
e | ] | I | | I
. | ro. 2157 || | I l I |
] | i | f5 ] 18.5¢) 21.57| X | ! oC [18.5'-21.5* Gravel - no recovery, very slow drilling.
- l Foror | [ | I !
25 | [ I | I I I !
] [ I ! ! | i
L I [ I | | I I !
I [ I | ! | |
. | A I | | | |
[ ! I
| [ | ! | | |
I [ I I | | I
( I [ A | ! | I |
- | [ | [ | f l
R B S ! 1 1 ) ]

B
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BOREHOLE LOG (SOIL)

L

* =
ca

O

WELL HEAD

l
|
I
2
l
|
|
|
!
l
!
|

SITE
SITE
N

Page _1_ of _1_

ID: _ Veldez LOCATION 1D: v-4

COORDINATES (ft.): 2390 FNL, 2500 FEL

E

DATE

r
|

174

b e e e —— ——— e ——

|
3
I
I

LOCATION DESCRIPTION:

GROUND ELEVATION (ft. MSL):
STATE: New Mexico
DRILLING METHOD: HSA

COUNTY : San Juan

STARTED: 771,88 DATE COMPLETED: 77/1/88

FIELD REP.: _W.S. Dubyk, P. Linley

COMMENTS: _ Cored with continuous ssmpler

l

|

|

!

|

[

I

l

|

{

|

I
ORILLING CONTR.: _ Western Technologies |
l

|

!

|

|

!
1

% |l 1 ¥ 1 T Al T il

| | | r{s| RUN ] SAMPLE | | |
_ | OEPTH | LITH. | E | A }—— 1 ! - —— uscs | VISUAL CLASSIFICATION !
] | Jc| M| #| FROM| TO | REC. | TYPE | | |
bt ——t————— — 4

| 0 | vy 221 7| 100% | | |02-77 £ill - Clayey sand, no odor. |

l . I l I l I I

] | | | ] ] cH [77-137 Clay - Dusky, yellowish brown 10 YR 2/2, laminated, |

| I | | | | |damp, plastic. MHydrocarbon string at 11’, odor noted. |
—1 I | | I | l I
bos bod2) 7] 12| teox | | ! !

l I l l [ ! l I
_} | ] | ] | CH |137-17.5’ Clay - as above, grades downuard into sandy clay, |
| (I | } | | [medium yellowish brown, 10 YR 5/4. ]

I [ I I [ I | l

| 10 | {3 w2 | 1w | sox | | [17.57-18" Sand - with minor gravel moderately yellowish [
7 | | ] | | GC |brown 10 YR 5/4 moderately sorted, fine to coarse grained, |
I o I | | I |Core to 18°. |

| ol ! I | | l I
—i 1 | | ! I [ |
| 15 } | 4] 1| 18 | to0% | | 6C [18’ Gravel - no sample, difficult drilling. |

| I | I | | l |
] | | I | | | !
l o I l | | l |

! I | l I ! | l

[ 20 I { ! ! | f !
N I . I | I | ! l
[ | | | l ! !

l [ I | ! I I |
1 Pl | I I | I |
25 I ! I | I [ l

| | I | ! I I I
| I | | | | ! I
I | I | I l I

. | | | | | I

| 30 [ | I l ! ! l
- L l l l | | l
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2’ X 317’ STAINLESS STEEL
LOCKING CAP
6° x _3__ CEMENT FILLED
STEEL GUARD PIPE
2" x_2 _ CONCRETE SLAB

2.0’

NEAT CEMENT SLURRY WITH SX%

4/ BENTONITE

L __2° %383 pvc PIPE

T/ BENTONITE PLUG

6.0

1~ TOP OF SCREEN

STATIC WATER

LELLLELLETLEL

LEVEL

2° x 1071 pvc
ScrReeN (802 sLan

10/29 SAND

TOTAL DEPTH OF WELL

-] T0TAL DEPTH OF BOREHOLE

TENNECO WELL COMPLETION DIAGRAM
VALDEZ SITE:

WELL V-1



2% % 2.92° STAINLESS STEEL
LOCKING CAP

__8" x_3__ CEMENT FILLED
STEEL GUARD PIPE

2 x_2  CONCRETE SLAB

L3’

NEAT CEMENT SLURRY WITH 5%

A~ BENTONITE

rd

- 2" x_48% pye PIPe

|~ BENTONITE PLUG

1L.41° \ 4

ya
7

- TOP OF SCREEN
STATIC WATER

y D LIPS Srens §
LEWEY O e

LEVEL

=20 xU1849 pye
SCReEN (802 sLgm)

10720 __ sAND

TOTAL DEPTH OF VELL

.7]_TOTAL DEPTH OF BOREHOLE

TENNECO WELL COMPLETION DIAGRAM
VALDEZ SITE:

WELL V-2



2° X 2' STAINLESS STEEL
LOCKING CAP

6'

x _3'__ CEMENT FILLED

STEEL GUARD PIPE

2 x_2 _ CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%
A BENTONITE

2" x_8__ PvC PIPE

» BENTONITE PLUG

2.0 Vi
e
4.5 _ //
879 b'.'._'.-..':': +— TOP OF SCREEN
11,77 v — I STATIC WATER
- LEVEL
— T2 x 1643 pve
3 p— SCREEN (992 sLom
p— :-':-\____10/20 SAND
22.94 f TOTAL DEPTH OF WELL
2294 oo ] yaTAL DEPTH OF BOREHOLE

TENNECO WELL COMPLETION DIAGRAM
VALDEZ SITE: WELL V-3



2° X 2.63 STAINLESS STEEL
/ LOCKING CAP

/ 8 x_3" _ CEMENT FILLED
STEEL GUARD PIPE

2" x_2 __ CONCRETE SLAB

2.0

NEAT CEMENT SLURRY WITH 5%
A~ BENTONITE

rd

2 x_6__ pveC PIPE

L~ BENTONITE PLUG

4.0

>~ TOP OF SCREEN

te.0’ \ 4

STATIC WATER

LEVEL

2°  xl16.23 pve
SCREEN (992 st am

X \ 10720 SAND

224

TOTAL DEPTH OF WELL

'-}IIIIIIIIIIIILIII |

23.0

'] TOTAL DEPTH OF BOREHOLE

TENNECO WELL COMPLETION DIAGRAM

VALDEZ SITE

WELL V-~4



2° X 1.83° STAINLESS STEEL
LOCKING CAP

8° x_4 _ CEMENT FILLED
STEEL GUARD PIPE

2°_ x_2" _ CONCRETE SLAB

NEAT CEMENT SLURRY VITH S%
A~ BENTONITE

vd

L _ 2" x718% pyc pipe

- BENTONITE PLUG
2.7 ]

4TS YLL //A

- TOP OF SCREEN

6.78" o
1202y — [ STATIC WATER
g LEVEL
= :\N‘ 2~ x162S’ pve
= ScrReen (292 sLam
E P ':-\___!9_/_29_._ SAND
23.03° — ~—— TOTAL DEPTH OF WELL
235 [ZUVIIN rovaL DEPTH OF BOREMOLE

TENNECO WELL COMPLETION DIAGRAM
VALDEZ SITE:r WELL V-4A



2’ X 1.83° STAINLESS STEEL
LOCKING CAP

_ 6" x_3 _ CEMENT FILLED
STEEL GUARD PIPE

2" x_2" _ CONCRETE SLAB

29

v

NEAT CEMENT SLURRY WITH SZ%Z
A~ BENTONITE

27 x_§&  pvC PIPE

- BENTONITE PLUG

383

11.56’ v

e
LEPRE

r TOP OF SCREEN

STATIC WATER

2313
23.13

LT

LEVEL

T 20 x_1617" pve
SCREEN (902 sLom

10/20 SAND

TOTAL DEPTH OF WELL

. _TOTAL DEPTH OF BOREWOLE

TENNECO WELL COMPLETION DIAGRAM

VALDEZ SITE:

WELL V-5



12,79/

_ 2" X 2.42' STAINLESS STEEL
LOCKING CAP

__ 6" x_3 _ CEMENT FILLED
STEEL GUARD PIPE

2" x_2 __ CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%

A~ BENTONITE

2 x27Y pve PIPE

L BENTONITE PLUG

247° f/
6.9’ / .
- ;74 TOP OF SCREEN
v STATIC WATER
] LEVEL
T 27 x1073 pve
] screen 002 sLom
Y\ 10/20 SAND
20.81" TOTAL DEPTH OF WELL
2081 S0t} TOTAL DEPTH OF BOREWOLE

VALDEZ SITE

TENNECO WELL COMPLETION DIAGRAM

WELL V-6



MW-1 Lithiog

LOCATION MAP:

Not To Scale

Storage

Tank

® MW-—1

@ Thomas f1

Wellhead

NW1/4 SE1/4 NW1/4 SW1/4 530 T29N R11W

Page_1 _ of __1

SITE ID: _Thomas #1 LOCATION [D: _MW=1

SITE COORDINATES (ft.):
N _1215.49 E _1069.39

GROUND ELEVATION (ft. MSL): .3375.66
STATE: MM, COUNTY: _San_Juan

ORILLING METHOD: _Drive Point

DRILLING CONTR.: H+GCL

DATE STARTED: 8—29—-91 DATE COMPLETED: _8—30-~91

FIELD REP.: M. Mohorcich, B. Eberly

COMMENTS:

LOCATION DESCRIPTION: _B8' East And 215° North Of Thomas #1 Wsilhead

DEPTH | | 17h.
(ft.)

QOmA

z=rwm

RUN

SAMPLE

FROM

T0

L.D.

TYPE

USCS VISUAL CLASSIFICATION

10

15

0-1.5" Sandy Siit: With Roots And Some Caliche,
Moderatly Consolidated.

1.5-2.5' Silty Sand: Fine To Medium Sand.

2.5-4 Silty Clgy: Moderatly Consolidated.

4—-8' Clagyey Sand: Water Detected At 4°.

Note: Drove In Well From 6’

10.66' T.D. Well = 10.66°




MW-2 Lithiog

LOCATION MAP:

Storage

Tank

® MW-2
@ Thomas #
Wellhead

Not Te Scale
NWi/4 SE1/4 NW1/4 SWi/4 S3Q T29N RLIW

SITE ID: _Thomas #1
STE_COORDINATES  (Fe.):

N _105

Page_1_ of __1

LOCATION ID: _MW=2

E _1027.11

GROUND ELEVATION (ft. MSL): 5373.71

STATE:

DRILLING METHQO: Drive Point
ORILLING CONTR.: _H+GCL

OATE STARTED; 8—-29-91
Mohorcich, P. Eberly

N.M.

COUNTY: _San_Juan

FIELD REP.: M.

COMMENTS:

DATE COMPLETED: 8=30~91

LOCATION DESCRIPTION: _36' West And S58' North Of Thomas #1 Wellhead.

DEPTH RIS RUN SAMPLE
UTH.{E1A UsCcs VISUAL CLASSIFICATION
(ft.) clu| 4 lerou| 1o . | Tvee
0-2.5" Sand: 10YR 5/4, fine To Medium Grained,
Unconsolidated,
2.5-3.0° Clavey Sqnd: 10YR 4/2, Moderately
Consolidated. .
3.0-3.5’ Sand Loss [n Clay With Black Stain And
Hydrocarbon (HC) Odor At 3.3
3.5-4.0° Clgyevy Sgnd: 8lack, Fine Grained Sand,
HC Qdor And Stained.
4.0-3.95 Sand: B8lack, Fine Grained From 4.0°'-5.0°,
H20 At 4.5', Medium To Coarse Grained
From 5.0'-5.5°
S
Note: Orove In Well From 5.5,
10
10.79' T.0. Well = 10.79'
15




MW-3 Lithiog

Page_1_ of __1_
LOCATION MAP:
SITE ID: Thomas #1 LOCATION D: MW=3
SITE COORDINATES (ft.):
?t:;"g‘ N _1063.88 (f. E 896,19
e GROUND ELEVATION (ft. MSL): 5374.28
o MW-3 STATE: MM, - 'COUNTY: San_Juan
DRILLING METHOO: _Drive Paint
® Thomas #1 ORILLING CONTR.: ’:+GCL
Walthead DATE STARTED: 8-—29-31  DATE COMPLETED: 8-30-91
Not To Scale FIELD REP.: M. Mohtorcich, P. Eberly
COMMENTS:
NWi1/4 SE1/4 NW1/4 SWi/4 30 T2IN RIIW
LOCATION DESCRIPTION: _187° West And 864’ North Of Thomas #1 Wallhead.
UTH. [ E| A Uscs VISUAL CLASSIFICATION
(#.) M| 4 Irroul To LD. TYPE
L0 1 0-1.5' Silty Sand: 10YR, Roots, Moderately
RN 1 . Cansolidated.
-['j 1.5~-2.0° Clayey Sand 10YR, Well Sortad,
4 // Unconsolidated.
............ 2.0-4.0° Sgnd: SY 6/4, Medium To Coarse Grained,
............ Clay Poor, Unconsolidated Grades To Black
............ Highly Organic, Staining And Odor At 2.5-
............ 4.0'. H20 At 4.
5
J Note: Orove In Well From 4°,
10
10.80° T.D. Well = 10.80'
15




MW-4 Lithiog

LOCATION MAP:

Not To Scale

Storage
Tank

o MW-—4

@ Thomas {1

Wellhead

NWi/4 SE1/4 NW1/4 SW1/4 530 T29N RUIW

LOCATION DESCRIPTION:

SITE 10: _Thomas #1

Page 1_ of _1

LOCATION 1D: MW=4

SITE_COORDINATES (ft.):
N _972.75

E _9456.38

GROUND ELEVATION (ft. MSL): _5374.351

STATE: _N.M,

COUNTY: _San_Jugn

ORILLING METHOOD:
DRILLING CONTR.:

Drive Point

H+GCL

DATE STARTED:; .8§=29—-91 _ DATE COMPLETED: 8-30-91
FIELD REP.: M. Mohorcich, P. Eberly

COMMENTS:

116' West And 27° South Of Thomas #1 Wallhead.

DEPTH RIS RUN SAMPLE
UTH.JE] A USCS VISUAL. CLASSIFICATION
() ClM| & lmou| To L.D. TYPE
gERN + 0-1.5 Sandy Silt: Very Fine Grained Sand in
RSN Silt.
FEH
TIT - .
SRR 1.5-2.3 Cobbles & Grgvel: Up To 5° In Diametar,
o » Unconsolidated.
S
Note: Ungble To Auger Past 2.3' Due To
Cobbles. Drove Well From 2.3'.
10
10.82' T.D. Well = 10.82°
15




MW-6 Lithiog
Page | of _1_

LOCATION MAP:
° Thomas #1

Wellhead SITE i0: _Thomas #1 LOCATION 1D: _MW—5
SITE COORDINATES (f.):
g _728.94

GROUND ELEVATION (ft. MSL): 5375.07

STATE: N.M, COUNTY: _San_Juan
ORILLING METHOD: _Drive Point

DRILLING CONTR.: H+GC11- —
[ Trailer ] DATE STARTED: 8=29—91  DATE COMPLETED: 8=30—-91
[ Trafler ] FIELD REP.: M. Mohorcich, P. Ebery
® MW-5 COMMENTS:

Not To Scale

NWi/4 SE1/4 NW1/4 SW1/4 S30 T2ON R1IW

LOCATION DESCRIPTION: _334' West And 149’ South Of Thomas #1 Waeilhead.

DEPTH RIS RUN SAMPLE
UTH. | E{ A uscs VISUAL CLASSIFICATION
() ciM| 4 lrmon| To LD. TYPE
T4EL 0-2.0° Sandy Silt: Organic, Very Moist From
T irrigating.
5
Note: Drove In Well From 2’.
10
10.79° T.D. Well = 10.79'
15




Monitor Well MW-1 Completion Diagram

2' x 2' x 4 Concrete Pad

8" x 1' Bolt Down

Manhole
/— 2 Locking Cap
N e T R
NN s T RARRR
.............. :_..:é o .
vola ] )L 0.83° BGL
— 2" x 5’ Galvanized Screen
= (.020 Slot)
3.91° v — Static Water Level
E 2" x 5' Galvanized Drive
= Point (.020 Slot)
\—_7--———— 10.86° T.D.



2' x 2 ¥ 4 Concrete Pad

Monitor Well MW-2 Completion Diagram

8" x 1’ Bolt Down

Manhole

/— 2" Locking Cap

N e e TR
SO Y | B e PR
. .'d "o
- RARE' BN 1.18' BGL
Bentonite Plug "/ 4 41" BCL

.32° 4

2" x 5' Galvanized Screen

(.020 Slot)

Static Water Level

<IHTHTOT T

Point

2° x 5' Galvanized Drive

(.020 Slot)

e  10.79° T.D.



Monitor Well MW-3 Completion Diagram

2’ ¥ 2° x 4 Concrete Pad

8 x 1' Bolt Dowm
Manhole

/— 2 Locking Cap

7

RN . BNANA
NN\ 3 SRR
Bentonite Plug — “ / / // / g::: :ﬁ:

2" x 5' Galvanized Screen
(.020 Slot)

Static Water Level

LLEELE PO TR

2" x 5' Galvanized Drive

<ITHEEH T T

Point (.020 Slot)

—————— 10.80° T.D.



Monitor Well MW-4 Completion Diagram

2’ ¥ 2' x 4 Concrete Pad

8° x 1' Bolt Down
Manhole

/— 2" Locking Cap

R R o orariq s RN AN AN

NN Sl TR R
T el e s

Bentonite Plug — /=1 /A :.;a' BGL

2" x 5° Galvanized Screen
(.020 Slot)

Static Water Level

LLLEEEEEED TG

2 x 5' Galvanized Drive
Point (.020 Slot)

ht——————  10.82" T.D.

U



Monitor Well MW-5 Completion Diagram

2' x 2° * 4 Concrete Pad

8" x 1’ Bolt Down
Manhole

/——2" Locking Cap

NN, R RN

Bentonite Plug

4.28°

Q.. 1.0° BGL
——- 1.42' BGL

2" x 5' Galvanized Screen
(.020 Slot)

Static Water Level

LLTETETTTE T

2 x 5' Galvanized Drive
Point (.020 Slot)

--e————— 10.79* T.D.

< UHE Ty
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ENVIRONMENTAL GUIDANCE DOCUMENT

ONSHORE SOLID WASTE MANAGEMENT

IN EXPLORATION AND PRODUCTION OPERATIONS
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Section 3: Wastes Generated in Exploration and Production

Operations .

3.1

3.2

3.3

3.4

- . - . . .

Gas Plants

3.1.1
3.1.2
3.1.3
3.14
3.1.5
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NGL Recovery .. .
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321
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Wells

Flow Lines

Separators .

Free Water Knockouts .

Heater Treaters/Electrostatic Treaters
Oil Stock Tanks . .
NPDES Produced Water Discharges
Centrifugal Desanders

Produced Water Tanks

Filters .

Gas Flotation Vessels

Produced Water Injection Systems

Steam Generators and Associated Water

Softening Facilities
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7) Oil-based mud liquids should generally be returned to vendors
or reclaimed at permitted facilities.

8) Oil-based mud solids should be taken to offsite disposal
facilities capable of handling oily wastes or mixed with soil to
less than one percent oil and grease content by weight during
burial or landspreading onsite. It may be possible to reduce
the oil content of some muds by washing mud solids to reach
this criteria. Burial of solids with oil and grease content in
excess of one percent may be feasible when approved
solidification techniques are used. When drilling wells where
both freshwater and oil-based muds are used, consideration
should be given to segregating the oil-based system to min-
imize total volume of oily waste.

9) Pit sites should be compacted, contoured, and vegetated where
necessary to provide ground support stability and prevent
erosion of the well location. Records should be kept of pit

locations.

10) Operators should keep records of type, volume, analytical data,
destination, and hauler used for waste fluids and solids trans-
ported to offsite facilities.

5.5.2 Production Pits

Construction, operation, and closure of onsite pits should generally follow
the same guidelines as those for reserve pits described in Sections 5.5.1.1,
5.5.1.2, and 5.5.1.3. Unlined onsite pits used for disposal of waste should be
restricted to areas where soil conditions, hydrological factors and rainfall
prevent significant soil or groundwater contamination. The following
guidelines should be used for various onsite production pits.

5.5.2.1 Blowdown and Emergency Pits

Blowdown and emergency pits (flare pits, pressure vessel relief pits, and
fluid overflow pits) should not be used for storage or disposal. Fluids
diverted to emergency pits should be removed as quickly as practical and in .
accordance with local, state, and federal land regulations. Siting and con-
struction should minimize surface or groundwater contamination.
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5.5.2.2 Workover Pits

Workover pits used to contain workover fluids should be open only for the
duration of the workover. Siting of these pits should consider the presence
of usable groundwater and surface waters. If site-specific considerations
indicate that these waters could be endangered, pits should be lined or
tanks used if workover or drilling fluids will contain TDS in excess of 3000
ppm (approximately 4 mmhos/cm conductivity), or hydrocarbons or
potentially toxic additives or compounds.

5.52.3 Basic Sediment Pits

Basic sediment pits have been used for temporary storage of oily wastes
such as paraffin and vessel bottoms. Their contents are periodically
cleaned out or burned. Basic sediment pits should be lined or replaced with

tankage.

5.5.2.4 Percolation Pits

Percolation pits allow liquid contents to drain or seep through the bottom
and sides of the pit into surrounding soils. Percolation pits should be used
only for disposal of produced waters where permitted by regulatory agen-
cies and USDWs are not present or endangered.

5.52.5 Unlined Skimming/Settling Pits

Unlined skimming/settling pits are used in association with discharges to
provide additional retention time for the settling of solids allowing more

complete residual oil separation. Unlined skimming/settling pits should be
used only in conjunction with permitted state/NPDES discharges. Pit walls

should be constructed to prevent seepage and should provide two feet of free
board above normal operating levels.

5.5.2.6 Produced Water Pits
Produced water pits have been used in lieu of tankage. Produced water pits

should be lined and only be operated as a substitute for process vessels with
NPDES or injection well regulated disposal of the produced water.
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5.5.2.7 Evaporation Pits

In areas where small volumes of waste waters are generated, evaporation
pits have been used. Disposal of waste water by evaporation results in the
concentration of salts and residual hydrocarbons. Surface evaporation pits
should be lined where ground-water or usable soils may be endangered.

3.6 Annular Injection of Reserve Pit Fluids

Annular injection is a disposal method where pumpable reserve pit fluids
are injected down the surface casing/protective casing annulus (or other
casing/casing annulus) of a drilling well into formations not containing
usable sources of drinking water. As a general rule, the maximum
surface injection pressure should be limited to 0.5 psi per foot of protective
casing annulus depth or one-half the burst strength of the protective casing
annulus, whichever is less. In addition, underground sources of drinking
water must be protected by sufficient casing and cement to prevent
contamination due to injected drilling fluids.

5.7 Underground Injection Wells

The production process produces fluids from and injects fluids into
underground reservoirs, an activity which is permitted by state and federal
agencies. The injection of fluids brought to the surface during oil and gas
production, for disposal or enhanced oil recovery are subject to state and
federal underground injection control regulations. Underground injection
wells associated with exploration and production activities are classified by
EPA as Class II wells. However, a few states have required that some gas
plant wastes be disposed in EPA classified Class I industrial disposal wells.
EPA classified Class V wells should not be used for disposal of E&P wastes
without specific regulatory agency approval.

Injection wells must be designed to prevent endangerment of usable
sources of drinking water. Operators must demonstrate mechanical
integrity by ensuring that there is no leak in the tubing, casing, or packer,
and that an injected fluid is confined within the injection zone through
proper cementing. Underground injection wells represent a safe environ-
mental practice for disposal of produced water, facility waste fluids and
hydrocarbon containing wastes. Class II wells should be used whenever
practical to dispose of nonhazardous and exempt exploration and pro-
duction waste fluids.
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