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Jim Lieb

From: Monzeglio, Hope, NMENV [hope.monzeglio@state.nm.us]
Sent:  Monday, April 02, 2007 7:54 AM \ . .
To: Ed Riege A »@.1, (,J{,\U Lﬂl@""k
Cc: Cobrain, Dave, NMENV; Jim Lieb; Steve Morris
Subject: Well logs

Ed

Could you provide me with the well logs/construction details for the following wells: SWM-2, SWM-4, OW-1, OW-10, OW-11, OW-
12, OW-13, OW-14, OW-29, OW-30, RW-1, RW-2, PW-2, PW-3, and PW-4. If you are unable to locate any of the well logs,
piease indicate that as well. Let me know if you will be able to get these to me by the end of April?

Thanks

Hope

Hope Monzeglio

Environmental Specialist

New Mexico Environment Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, BLDG 1
Santa Fe NM 87505

Phone:  (505) 476-6045

Main No.: (505-476-6000

Fax: (505)-476-6030
hope.monzeglio@state.nm.us

Websites:
New Mexico Environment Department
Hazardous Waste Bureau

Please note the new phone numbers APR 2007

NMED R 4idous
Waste Buread

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and may
contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited
unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not the intended
recipient, please contact the sender and destroy all copies of this message. -- This email has been scanned by the Sybari
- Antigen Email System.

4/24/2007
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Jim Lieb

From: Jim Lieb

Sent: Tuesday, April 17, 2007 9:25 AM

To: 'Monzeglio, Hope, NMENV'

Cc: ‘Chavez, Carl J, EMNRD'; Ed Riege; Steve Morris

Subject: RE: New API separator
Importance: High

Hope:

Just want to let you know I received your email and am preparing a reply update on the two items in your email that I will
provide NMED and OCD by April 27. Ireply to your other emails from today also in this email.

Siemens Water Technology Group is working on the design of the stainless steel liner system for the NAPIS now. So [ have asked
them to also provide some details including a sketch /diagram on the leak detection system. I will include their information in
my reply to you regarding your email. Siemens has told us that, tentatively, installation of the liner in the first bay could begin as
early as this July and the second bay and oil recovery sump (“existing oil sludge pit”) may be accomplished by September.

We are also currently in process of evaluating flexible concrete coating systems that can seal and bridge cracking surfaces and
effectively serve as the secondary containment liner. The repair of the NAPIS walls and floor in each bay must be completed prior
to the installations of the SS liner.

Several weeks ago, I asked Bill Kingsley for a proposal for the monitoring well installations at the NAPIS. 1 anticipate he will
provide a quote soon (perhaps today based on a call to him a few minutes ago). I will submit a purchase order as soon as he
provides his quote to Giant. At this point I do not fore see any issue with meeting the July 29™ deadline for the installation of the
three monitoring wells at the NAPIS and report submittal. Installation of the wells will require some coordination so it will not
interfere with bay repairs and coating and the Siemens installation of the SS liners. Hence, we aim for the completion the
installation of the monitoring wells by early June if at all possible.

Iam also putting together the well logs information you had requested for delivery by end of April. Ibelieve thatI should have
the information to you by the end of this month. To assemble the information has meant looking in quite a few records and
through a number of storage locations.

Trihydro will soon provide Giant with their proposal for the cleanup of the fan-out and ditch areas of the former RR Rack Lagoon
(SWMU#8). We anticipate work beginning in May. I will forward a copy of their proposal to you for use as an informal “work
plan”.

If I forgot anything let me know. If you have any questions please call or respond to this email.
Regards,

Jim Lieb

Environmental Engineer
Giant Industries, Inc.
Ciniza Refinery

1-40, Exit 39

Jamestown, NM 87347
(505) 722-0227

4/24/2007
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fax (505) 722-0210
jlieb@giant.com

From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us]

Sent: Tuesday, April 17, 2007 8:19 AM

To: Ed Riege; Jim Lieb

Cc: Cobrain, Dave, NMENV; Chavez, Carl 3, EMNRD; WPRICE@state.nm.us; Steve Morris
Subject: New API separator

Ed and Jim
| just want to get an update on the status of the New API separator.

Carl sent an e-mail to Jim dated 2/12/07 Subject: RE: Giant-Ciniza Refinery NAPIS Leakage Correction Plan. Three points of the
email are addressed below:

1) Giant must install the monitoring wells regardless if Giant were to install a steel based secondary liner with secondary leak
detection in the NAPI. The monitoring well installation work
plan is still due to NMED and OCD on 2/28/07 as stated in your 12/29/06 proposal.

2) Giant states "At present we are anticipating equipping the existing sludge pit of the API with a small notch to catch any
accumulated liquid in conjunction with a stand pipe that will be
monitored.” Giant must clarify this statement. What is the sludge pit of the API, is this the sump? Where will the notch be
installed and what is its purpose? Describe the purpose
of the stand pipe and describe its function in the sludge pit.

3) The description provided in number 4 is interpreted that Giant will be repairing one bay at at time and utilizing the other bay
to handle the refinery’s process waste water. If this
interpretation is incorrect, Giant must clarify the process for handling refinery process water. Giant also states they
will sample for TPH and benzene, this must include BTEX and
MTBE.

Point 1) NMED sent a letter dated March 23, 2007 pertaining to the "Work Plan for the Monitoring Well Installation Around the
New API Separator." The letter addressed the installation of three monitoring wells and the submission of a drilling report that
summarizes the monitoring well installations and sampling activities to NMED and the Oil Conservation Division
(OCD) within 120 days of receipt of this letter. From the return receipt card, Giant received this letter on March 29,
2007. Therefore the monitoring wells must be installed and the drilling report must be submitted to NMED on or
before July 29, 2007.

Point 2) and 3), to my knowledge Giant has not responded to these questions. Please provide NMED and OCD a response to the
above guestions and provide us with an update for correcting the leakage from the New AP} separator by Friday Aprit 27, 2007.

If you have questions please let me know.
Thanks

Hope

Hope Monzeglio

Environmental Specialist

New Mexico Environment Department
Hazardous Waste Bureau

4/24/2007
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2905 Rodeo Park Drive East, BLDG 1
Santa Fe NM 87505

Phone:  (505) 476-6045

Main No.: (505-476-6000

Fax: (505)-476-6030
hope.monzeglio@state.nm.us

Websites:
New Mexico Environment Department
Hazardous Waste Bureau

Flease note the new phone numbers

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and may

contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited

unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not the intended
recipient, please contact the sender and destroy all copies of this message. -- This email has been scanned by the Sybari

- Antigen Email System.

4/24/2007



»~

e

1171896 13:17 PR@SIDN ENG. - 5857220210 - NO. 3831 ra3
- Installation Diagram
Monitoring Well No. - o¢«-30
. ——Casing Cap
- . ——Protect ive Casing Cover
‘4Concre+e Pad
3 Bottom of 2, 8 N \
Concrete: ___3:_2:____‘F1”. Protective Cover i
A\ | Bottom of Concrete |
Grout:._2C-4 __ ¢+
Top of Bentonite 33_‘
I ey
8en+bn?+e Plug:_-_z_'.:?_-__-Fﬁ-
Top of Sond Pack 35,9
\
Top of Screen 37; ?
- AN =
Sand Pack: Screen: g
__IR.5___++. 10 _____ ft. =
y ::; Bottom af Screan 4/7, , i
L Piezometer Tip ‘/?' /
gottom of Boring ‘/2;‘9'
S, -
Boring Diumafer':_?._..{--.
Sand Type:-.z_e:.:{.o.---- Bo! lards. Typelsize:__[geg_‘_"_____
= -3¢ »
P[Ap“a‘)rﬂ 3 Screen 1'yl:ve/Size:_.‘_y[_p,p%;;_f_‘_g_ya P/

Bentonite: -yg.f!._/z:-tt £7S

o~
i . N r (-] (> i
coment /Grout: & 18 BENTEAM 1 TE M mias ¥ 550 Troe/S "9'1’-‘2}-’-’—!!-?4” 505-523-1674
wmer:./fo_Z'J_QJ.g.'.- Locking Expondgple Casing Pluo?_.Z‘_f_s_____ Lite NorThing: ’:?9?'3
other s Bottom Cab useq?___Z‘_'f_f_ ______ Site Ecs+'ﬂc=--3--‘--o-'--?
£913, 5



~ PRECISION ENGINEERING, INC. o FILR #: 96-133
PROJECT:  Giant Refinery A ELEVATION: 6921.6
(iniza LOG OF TEST BORINGS TOTAL DEPTH: 48.4
LOGGED BY: WHE
e ]S DATE: 8-28-96
S| A STATIC WATER: 24 .4
P Cl N BORING ID: 0K-30(0647)
L AP PAGR: 1
0 L|L MATERIAL CHARACTRRISTICS PID
DEPTH T B R (MOISTURE, CONDITION, COLOR, GRAINSIZE,BTC.) {ppn)
0.0-6.5 /]---1]] C |CLAY, SILTY, DRY, RED BROWN, PIRM, SOME ROOT MATTER PID-(ppm
/]---11] ¢ ALL SAMPLES
1---11] ¢
/]---11] ¢
-1 ¢
11---111 ¢
[11---11] ¢
1]---111 ¢
111---1]] ¢
[1]---1]115.0] ¢
I11---111 ¢
I11---111 ¢
6.5 [1]---11] (
6.5-13.1 ;5;5;55;; C |CLAY, RED BROWN, MOIST, STIFF, SOME ROOT MATTER, SOME CARBONATE NODULES < 1 cm
y
T ¢
I ¢
1T ¢
T ¢
I ¢
1T ¢
I ¢
[T ¢
1] ¢
1T C
13.1 [ ¢
13.1-13.8 ;;5***;;; ¢ |CLAY, SANDY, CARBONATE NODULES APPROXIMATELY 3mm, STIFF, DAMP, RED BROWN
L] C
13.8 [l ]] ¢
13.8-16.5 |///---///|15_| C |CLAY, SILTY, DAMP-MOIST, RED BROWN, STIFF
[---11] ¢
[11---1]] ¢
16.5 1]---111 ¢
16.5-22.5 |/1111111] ¢ |CLAY, VERY STIFF, RED BROWN, MOIST
I ¢
T C
I ¢
i ¢
I C
[0 ¢
1T ¢
T ¢
] C
1T ¢
22.5 T ¢
22.5-23.2 VT ¢ ICLAY, SILTY STIFF, MOIST, BROWN

SIZE AND TYPE OF BORING: 4 1/4" ID Hollow Stemmed Auger

LOGGED BY:

L]0
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PRECISION ENGINEERING, INC. FILE §: 96-133
PROJECT:  Giant Refinery ELEVATION: 6321.6
Ciniza LOG OF TEST BORINGS TOTAL DEPTH: 43 .4
e LOGGED BY: WHE
S DATE: 8-28-96
S1A STATIC WATER: 24 .4
P | BORING ID: 0W-30{0647)
L AP PAGE: 2
0 L5 MATERIAL CHARACTERISTICS PID
DEPTH T R IR (MOISTURR, CONDITION, COLOR,GRAINSIZR RTC. ) {ppm)
23.2-23.8 *E. ki C |SAND, FINE, SILTY, BROWN, DAMP, MODERATELY DENSE PID=0ppm
23.8 rrio_ 4%k ¢ ALL SAMPLES
21.8-24.3 H---11] C [CLAY, STLTY, BROWN, VERY STIFF, MQIST
24.3-39.7 111117125 | ¢ |CLAY, BROWM, VERY STIFF, MOIST, SOME CARBONATE SPECKS > 2§
T s
I C
[T c
I ¢
1T s
I ¢
I ¢
[T ¢
T y
T30 ¢
T ¢
(T s
1T ¢
1T C
T s
T ¢
T y
[T y
[T ¢
I35 ¢
[T c
[T ¢
T c
I ¢
I ¢
T ¢
T ¢
T c
39.7 LT ( :
39.7-41.7 /;;***/;5 40 | C |CLAY, SANDY, WET, SOFT, RED BROWN, SANDIER @ 41.2-41.7
/ ti*/ ¢
. (1] C
41.7 [1xex]]] y
41.7-42.6 1] C |CLAY, BLACX, WET, ABUNDANT CHARCOAL, SOFT, SOME ROOT MATTER
4.6 L[] C
42.6-44.2 ;;4--*;5? C (CLAY, LIGHT BROWN, WET, SOFT, VERY SLIGHTLY SANDY, SILTY
. C
44,7 [--21]] s
44.2-47.3 0005855000 C |GRAVEL, WATER BEARING, CHERT, SANDSTONE, SOME LIMESTONE, MODERATELY DENSE
000858000(45 | C
000585000 ¢
000855000 c
LOGGED BY: WHEK

SIZE AND TYPR OF BORING: 4 1/4" ID Hollow Stemmed Auger
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iy PRECISION BNGINERRING, INC. - PILE #: 96-133
DROJECT:  Giant Refinery BLEVATION: §921.6
(iniza LOG OF TBST BORINGS TOTAL DEPTE: 48.4
LOGGED BY: NEX
- N DATE: §-28-96
$1A STATIC WATER: 2474y
? Clx BORING ID: " OW-30{0647)
L AjD DAGR: S R
0 L{L ERIAL CHARACTER D
DEDTH T E R (KOISTYRR, CONDITION, COLOR, GRAINSIZR BTC ) {ppm)
£4,2-47.3  [000885000 C |GRAVEL, WATER BEARTNG, CHERT, SANDSTONE, SOME LIMRSTONR, MODERATELY DENSE PID=Oppm
000585000 ¢ ALL SAMPLES
47,3 000885000 s
YRR IT I N — C |SHALR, CHINLE FORMATION, MOIST, EARD, RED TO WHITE (CARBONATE INDURATION)
=S2=Z2z23== C
TOTAL DEPTH NOTE: STATIC WATER BLBRVATION 33.5 @ .5 HOURS AND 24.4 @ 72 BOURS
a0
25
60
65

SIJE AND TYPE OF BORING: 4 1/4* 1D Hollow Stemmed Auger

LOGGED BY:

[]:54




11,687,397 12:26 PRECISION ENG. - S¥57222219 NG. 388 ae

[ e
Instal lgtion Diagram
Monitoring Well Na. /AR S
' . —-Casing Cap
I 4',_ —Protective Casing Cover
‘4 Concrete Pad’
B:'o‘H'om of z'g / \ \
Concre+e:____‘2’.:9_.._f+- Pljrofec‘rive Cover
\ aioHom of Concrete >
) i
Grou+:.____2_e'_’___f+ _
:‘}Top of Benfolnife m
\ ] 1
Tte Plug:___2:9 __f1
Bentonite PIuUg Top of Sana Pack 348"\,
L EToD of Scraan 3275
Sand Pack: Screen: TE i
__ 135 4+, L0+ -
__g _E_ §Bo+1om of Scraen yz 5—
— = 7
L] ?Piezoﬂefer Tip 47
f:BoHom of Boring 4?.0

5

p 00 Boring Diame?er:__.?_./.?__-
Conert ;
20-40 $rireA

Sond Type: A& J.T._Z.__ Bollards. Type/Sizef . weoomee

e
y is 7
BGh'fU'\iTe:-’;ﬁ.(/?i‘f”z‘:ﬂ Scrasn TyDe/Siza: __4?__’_0__/_,_/95_107; pV‘ |

gy 7 ' &
. é 3345"/. CL AT Riser Type/S:ze:__gft_’[ZV¢ 505-523-7674

Camernt /Grout: " e e
5% 3 -] oS : Locking Expondabdle Cos'l&}-g Plug?__‘?{‘:é___ Site Northing:
: gottom Cap Usad?_..‘:.y'ﬁ_;______ Sitd £astingi . weeeaao
Other o, o p e r
FFIREE] o
Project &Fioemooooou- Project Name:__.c_:_’_f)_f_z_'f_...’.?ﬁ_-__-_. 7 Fleyal ionNt camen. vuu-

r



11,87/37 12:25 PRECISION ENG. - 5257220214

NO. 388 pa3

LAY A#M
Nas PRECISION ENGINERRING, INC. il FILE §: 96-133
PROJECT:  Giant Refinery BLEVATION: £913.5
Ciniza 10G OF TEST BORINGS TOTAL DERTE: 49.0
LOGGED BY: WEK
§ DATE: §-23-96
S| A STATIC KATER: 30.6
P CiH BORING ID: 0R-29(0644)
L P PAGE: 1
0 LiL HATERIAL CHARACTERISTICS PID
DERTH b ElR (MOISTURR, CONDITION{COLOR GRAINSTZR EIC.) (ppal
0.0-6.3 I--111] C [CLAY, SLIGETLY SILTY, DAMP TO DRY, DARK RED BROWN, STIFF pID=0ppu
-1/ ¢ : ALL SAMPLES
Hi-=[1]] c ;
=111 ¢
HI--111] C
{111 ¢
Hi--11] C
=111 c
11111 ¢
HI--11]15.0) C :
11111 ¢ ;
=111 ¢ ;
H1--111] ¢ '
6.9 e ¢ :
§.9-1.4 |///eef)/)] i C |CIAY, SLIGH Y, ROOT MATT ROWN, MOIST. STIRE '
1.4-30.6  |/][-=-11] ¢ [CLAY, STLTY, ROOT MATTER, RRD BROWN, noz T, SOME CALCIUM CARBONATE NODOLES < 2 mm,
{==-11] C |STIFR-HARD
[-==11] C i
[---1]1] ¢ :
H=--11]130 4 C :
10,6 []-=-11] ¢ ;
10.6-18.3 /11111111 C |CLAY, RED BROWN, WRT, STIFF !
HHNI 1 c i
T ¢ !
1T ¢ ;
IHIHTH C :
1 ¢ .
14,3 i C :
14.3-14.7 Y]] ¢ |CrAY, SLIGHTLY SANDY, MOIST, STIFF, RED IBROWN
14.7-14.8  U//)---JJJ15 | € |CLAY, STLTY, STIRF, MOIST, RED BROWN
14.9-16.0  |eet/[eere C |SAED, SLIGHTLY CLAYEY, DENSR, MOIST, RED BROWR
16.0 ik [kt ¢ 3
16.0-20.5 /;55;5;/? ¢ |CLAY, NOIST, RBD RROWN, HARD, CHARCOAL %9-20'
C :
I ¢ ’
I C
T C
i ¢
T c
TR ¢
20,8 i ¢ i
20.5-22.2  (/1[*]] C |CIAY, SANDY, CEARCOAL, RED BROWN, STIFE; HOIST
il | e /
2.2 J[[ev])] ¢ ;
22.2-24.3 55;-- jﬁ; ¢ |CLAY, SILTY, SILT IN LAMINATIONS, DRY-MEIST
C P
; LOGGRD BY: WEK
SIJB AND TYPR OF BORING: 4 1/4° 1D Hollov Stemmed Auger : .



11-87,57 12:25 PRECISION ENG. - 5857228219 NO. 388 a4

ARy, ._’w@%
p PRECISION EXGINBERING, IEC. S FILE #: 96-133
PROJECT:  Giant Refinmery : BLEVATION: §913.5
Cigiza 1.0G OF TEST BORINGS TOTAL DBPTH: 49.0
, L0GGED BY: WHE
3 DATE: g-23-96
5|4 STATIC WATRR:  30.6
P ¢l BORING ID: OR-29(0644)
L A DACE: 2
0 L]k HATERIAL CHRRACTRRISTICS PID
DEPTH T B R {HOTSTURE, CONDITION jCOLOR, GRAINGT2E, RIC.) (ppml
22.2-24.3  [/[]---11] ¢ [CIAY, SILTY, SILT IN LAMINATIONS, DRY-KOIST PID=0ppu
=111 ¢ : ALL SAMPLES
2.3 J---11 C z '
783368 |[[/55//// |25 | C |CLAY, ROOT HATTER, RED BROWN, STIFF, MOIST, SLIGHTLY BLOCKY, SOME CARBONATE NODULES
[l ¢ |APPROXINATELY 1/2 cm AT 26.0-27.5, PRACTEKES DURING SAMPLING PORM SLICKRNSIDED
¥l ¢ |SURPACES, SLIGHTLY SANDY 33.5-33.3', WET;»> 35"
111 ¢ :
112111 ¢ ,
112111 ¢ 5
11xl1] ¢ i
1=l {]] C
1LI]]]] C :
111 C
[l /1113 ¢ f
1]/ ¢ i
11e]]1] c :
A ¢ {
11111 ¢ i
AR ¢ i
AL ¢ i
1] ¢ !
H1xl]] C
[Hxel]]] ¢
[[¥)[]1138 ) C
1111111 ¢
)] ¢ ;
6.8 eyl 4T ;
16 8371 [rivkiiase C_[SARD. LIGET BROWN, HET MRDIOW, DENSE
31.1-33.6  1/1/10/]]] C |CLAY, LIGET BROWN, WET, SOFT, SOMR 3/4* TGRAVEL RARE
10 ¢ :
0] ¢ f
101 C i
39,6 [0 ¢ i
19.6-40.4 ;;5***;54 40 | ¢ |CLAY, COARSE SANDY, WET, §OFT, LIGET BROWN, CALCIUN CARBONATE
40.4 it ¢ ;
10.4-43.4  [/[/2/]]] C |CIAY, LIGHT BROWN, WRT, SOFT, SLIGETLY $ANDY > 42.5'
I1¥(]]] ¢ |
1111 ¢ i
111l ¢ :
i C
3.4 L1l ¢ :
43.4-47.0  [000//0000 C |GRAVEL, SLIGETLY CLAYEY, CEERT, LIMESTONR, PEIRIFIED WOOD, SANDSTONE, MULTICOLORED
000//0000 ¢ 170 LIGHET RED BROWN, DENSE, WATRR BRARTNG, SAKDIER »¢5'
000//0000{48 | € :
000//0000 C
000//0000 ¢ ;
: LOGGED BY: WER
ST7R AND TYPR QF BORING: 4 1/4* ID Hollow Stemmed Auger ;




NO. 383

pys

%1/@?/9? 12:26 PRECISION ENG. = 5857228218
e ,,-«m:;% '
! PRECISION BSGINEBRING, IRC. S FILE §: 96-133
PROJRCT:  Giant Refimery BLRVATION: §913.5
Ciniza L0 OF TBST BORIEGS TOTAL DBPTH: 43,0
10668D BY: ¥aK
S DATR: 8-23-96
§]a STATIC WATER: 30.6 .
? W'l BORING ID: 0H-29(0644)
[ B 1 ) . __pagR: 3
0 Lit mmmmumms RID
DRPIH T R g {NOISTURE, CONDITII
43.4-41.0  {000//0000 C |GRAVEL, SLIGATLY CLAYRY, CE§37, LIKESTON, PETRIFIED NOCD, SAKDSTONR; MULTICOLORED P10=0ppa
.0 000//0000 ¢ 170 LIGRT R _ 18R > 48! ‘ |
27.0-49.0 |sss=scsss ¢ |SHALE, RED PURPLE, DENSE, DAKP-MOIST {APBRARS DRF), BO WATER
ToTIL ORPTE | BOTE: COMBLETED A8 A 4 MCFITORING RELL.! OEE CONPLETION DIAGRAN.
0. ;
88
g0 é
1
65 E
LOGGED BY: WBK
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12:24

~RzCISION ENG. - S65722102i4

NO. 388 ez

_
“’BORING OW-12

SURFAZE ELEYATION: e930 FEET

DELSCRIPTION

yIQIAsSIC PERIOD

CHTHELE FORMATION

IGKT GROMK FINE SAND WITH GRAYIL-SI2ED FRAGAEXTS
OF CHERT, LIMESTOWE. AND PETRIFIED WOND, SOFT.
HIGKLY WEATHERED

J FEEY: SANDSTONE, LIGHT 8ROWN, FINT-GRAINED
VITH SORE MEDIUR YO COARSE GRAIKS, COMPOSED
OF QUARTZ WITH MINOR CHEQT AXD LIPESTONE,
NARD, FRESH
GRADES SOFY FRAOM .17 FeCT
GRADES HARO FROM 20 Y0 2¢ FEEY

26 FEET: SWALE, REDUISH BROWN, SILTY, SAMDY,
VITH GRAVEL-SIZED FRAGRENTS OF PETRIFIED KDO
AND LIMESTONE, SOFT, FRESW

GRADES KARD FROW 28 FEET

.
]
]
i
A

s

4%

GRADES SOFT FROW ‘40 FEEY

R

o IR

CRADES HARD FRON 49 FECT

R AT

61 FEET: SANDSTONE, GRAY, SILTY, FINE~TD MEDIIN~
GRAINED. CALCAREQUS. HARD, FRESH

‘MHss FEET: SHALE. GRAY. SILTY. SANDY. SOFT. FRESH

GRADLS HARD FROM 20 FEET

104 FEET: SANDSTONE, GRAY 7O ALUISH GRAY, FIME-
GRAINED, TWINLY BEDDED, MONCALLAREDUS, WITH
INTERBEDOED REDOISH GROVN SANDY MUDSTOKE, MARD,

FRESH
GRADES BROWN FROM 112 FEET

Véﬂ/ﬂ./)/?

;f"‘t‘s
LABORATURY TEST DATA )
-
AJTERS{BG -
= LWITS SYREECIN JCST 0ATA = s
== = = = - x @
S |z |- = s = = = s s
=212 Bz T EElEofscliz|Eg|id
Sz E-z= 2 =3 == 2 e
: = : : = . : : a> = a x g
- - [ =3E = ¥ 3 STMBOLS
32 o
' SS
CR
v
8¢
ifa HAIE
4]
5.0
e
e
//‘-/
== .
15 /Z' “’ -
A/C / -
o // ‘:‘-_'_'—-'?;.ﬁ
//
——— -
[
- —— . - H
- ,
i

LOG OF BORINGS

143 FEET: SWALE, GRAY, SILTY, SANOY, WARO, FRESH

BORING COMPLETED AT 34S.0 FECT ON 12/15/80.

4-TMCH PVC PIEZOMETER INSTALLED YITH PERFORATIONS
FROM 117.8 10 137.8 FEET,

GRAVEL PLACED FROM 105.0 YO 137.8 FEET ARD BORIAG
SCALED WITH BENTON|TE ANO CUMUNT TO SURFACE,

GROUMD WATER LEVEL MEASURED AT ¢2.3 FEET BELOM
GROUND ON 1/S/81.

D s I B ASOOw o
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LABORATORY TEST DATA BORING OW-13

TESTS rEPORTED
ELSEWHERE

< DEPTN N FELT

wr
-
ATTERBERS <
T STORGTH TEs otk | = p SURFACE ELEVATION: e014 FEET
=3 St z :
= | 5 | 252 = (= |¢
E_ Bz T EETE_Badlow|ES|
Pl = i - e - A
= — - eSS > Llm== = hod w
SRS = T<ZlZ F7 |2 (5 |5
= :E = = a TMBOLS DESCRIPTION

CL | TRIASSIC PERIDO

CHINLE FORMATION
REDOISH BROWN SILTY FINE SANDY CLAY, SOFT, M
WEATHERED X“Y

A\

HAL ;
\ﬁ GRADES WITH GRAYEL FROM 3 TO 6 FEET -

FEET: SHALE, REDOISH BROWN, SILTY WITH'$OME

FINE SAXD, SOFT. FRESH

|.“ ‘ Wi I = | MINUTES/FOOT
Q o (-3 F Y
(%]

bl
o

GRADES WITH THIX LIMESTONE IXTERBEDS FROM 2‘
T0 32 FEET

(™)
[=]

.

—

3

] ]

51

GRADES GRAY AXD HARD FROM 40 FEET

GRADES REDOISH BROWN FROM S5 FEET

70 FEET: SANDSTONE, WHITE TO GRAY, FIKE-GRAINED,
INTERBEDOED WITH REDOISH BROWN SANDY MUDSTONE,
THIN BEDOED, MARD, FRESH ~

1t

79 FEET: SANDSTOKE, LIGHT BROWN, FINE-GRAINED
WITH SOKE MEDIUM TO COARSE GRAINS, SLIGHTLY
CALCAREQUS, COMPOSED OF QUARTZ WITH MIMOR
LIMESTOKE, HARD, FRESH

HALE] 104 FEET¢ SHALE, REDOISH BROWM, SAXDY, WITH

OCCASIONAL THIN INTERBEDS OF SANDSTONE AXD

118

130

149

188

LOG OF BORINGS

LIMESTONE, HARD, FRESH

BORING COMPLETED AT 108.0 FEET ON 12/10/80.

RORING ALLOWED TO CAYE FROM 98.2 TO 104.0 FEET.

4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 78.2 T0 98.2 FEET.

GRAVEL PLACED FROM 74.0 TO 98.2 FEET AND BORING
SEALED WITH BENTOMITE AND CEMENT TO SURFACE.

GROUND WATER LEVEL MEASURED AT 23.2 FEET BELOW
GROUND OK 1/5/81.

DAMNES 8 MOOmN
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«~ DEPTM IN FEET

"

n

i

44

st

n

1t

184}

128

11e

K1)

[#] ]

160

;fﬂw i,

LABORATCRY TEST DATA

f"”%

““ BORING OW-14

w
- .
- [T nocnrstom | = z . SURFACE ELEYATION: 6923 FEET
[ - = fond — z O -
szl = = LEges L |s_|5_(g8¢
UE IS SO - EETleealF =g = o
bord = - o, b weo| = —
22 |2TEEN 3 EEECEEEfET o=
= e |2 N o - Lo R a z z P
I e = s = = a I SYMBOLS DESCRIPTION
al o
20 //,7,, CL | TRIASSIC PERIOD
Vi CHIKLE FORMATION
RIZ REDOISH BROWK SILTY, FIKE SAXDY CLAY, wc;.xs-
— V7 OUS, SOFT, HIGHLY WEATHERED .
1,614
—~7
VLl
N
7
2.8 ,4
— [TREH s 24 rFecT: REDDISH BROWN SILTY, VERY FINE sao,
2.2l SOFT, HIGHLY WEATHERED
2.6 :
T 39 FEET: SANDSTOME, BROWN, FIKE-TO COARSE-GRATNED
J SILTY, WITH OCCASIONAL THIN xmmns OF LIME-
STONE, HARD, FRESH

§A7

w7

LOG OF BORINGS

BORING COMPLETED AT 45.0 FEET ON 12/17/80.
4-INCH PVC PIEZOMETER INSTALLED WITH PERFWTIOKS
FROM 35.0 TO 45.0 FEET.
GRAYEL PLACED FROM 30.0 70 45.0 FEET AND BORING
© SEALED WITH BENTONITE ANO CEMENT.TO SURFACE.
GROUND WATER LEYEL MEASURED AT 25.8 FEET RELOM -
GROUKD ON 1/5/81.

Lo

DAMNS 8 AMOOME
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B LABORATORY TEST DATA ] SORING OW-1 1
£42°
. n'rlzuxl:rts:: STREXETH TEST g2t l: z SURFACE ELEYATION: 923 FefT
- = SR = - z3 Dyte éom/u/éd 1X/30/780
— - o — — - n : b g - .,
SN R = =~ = ’- Sjo|r~ Copadingtes 1265 A, 455w
x| —x | = | - :x—]—_au_ =~ < g J
- —— e, = =Tl e - S <
- =4 ax‘:axt; R e pep) i il el & w
= g —_— e x® —. - - A lmal = — -
~|lz= {37 2= - [Re 2 L=Zny 2 = w5
== s = ~ Si=x = = o =z
- = - 2o = = a I SYMBOLS DESCRIPTION
-l e
] SM | TRIASSIC PERTOD
1§ CHINLE FORMATION
: REDOTSH BROWN SILTY FINE SAMD, SOFT, HIGMLY
WEATHERED
19 - - ﬁ CRADES WITH GRAYEL-SIZED FRAGNENTS OF Flme
1.4 SANDSTONE AND LIMESTONE FRoM 7 FEET
— S==5HALD 13 FEET: SWALE, GRAY, SILTY, WITH OCIASIORAL
I = THTN INTERBEDS OF ¥MITE SANOSTONE, SOFT,
N=— FRESH
1 ﬁ% GRADES WITH REDOISH SROWX SAMOSTONE IXTERBETS
’ & d FROM 20 FEET
el : GRADES WITM LATER OF WHITE, FINE-GRAINED
2.4 SAMDSTONE FROM 23 TO 24 FEET
1" F: S5 |30 FEET: SAMDSTONE. WHITE, FINE-GRAINED, WITH
o4 CRAVEL-SIZED FRAGMENTS OF CHERT, OCCASIONAL
i T THIN INTERBEDS OF REDOISH BROMM FIME-GRALMED
5.5 SAKOSTONE, THINMLY BEDOED, MARD, FRESH
“ . .0ESSSMALE 40 FEET:  SKALE. Gaay TO PURPLE, SILTT AND tamoy,
40="
o ; = SOFT, FRESH
Rl = GRAOES WITM SOME SANO FROM 47 FEET
AL 4.3 GRADES GRAY AND HARC FROM 5§ TQ 55 FEET
59 V| s
£l &2
L] 3 : GRADES WMITE TO LIGHT GRAY FROM S5 FEET, SOfT
LI
1] b
]
3.8 GRADES PURPLE FROW 68 FEET
2.3
13 priche
4.3
— SRADES GRAY FROM 78 FEET
1 IR —
2.7
1.0
1 T4 GRACES WITH OCCASTONAL THIN INTERSEDS OF
4.3 LIMESTONE AND GRAYEL-SIZED FRAGMENTS OF
i3 CHERT FROM 392 FEET
3.3
19 A=
2= GRADES REDOTSH BROWM FROM 103 FEET
o
2.0
e N — GRADES GRAY AND HARD FROM 110 FEET
. SRy =——=| GRADES SOFT ¥ITH M0 INTERSEDS FROM 114 FELT
2=
z—:‘ GRADES PURPLISH GRAY FROM 117 FEET
R —
2.2
118 23
»—
QE GRADES GRAY FROM 140 FEET
148 1.3 3
N=—
2.2
158 - .
- BORING COMPLETED AT 150.0 FEET OM 12/30/30.
4-1MCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 43.0 TO 65.0 FEET.
159 GRAVEL PLACED FROM 1.0 70 §5.0 FEET AND SORIMG
SEALED WITH SENTCRITE AND CEMENT TO SURFACE,

LOG OF BORINGS

GROUND WATER LEVEL MEASURED AT 20.2 FEET BELOW
GROUND OM 1/5/81.

Bortom o Crsimg G5 73’

DaMuE® 8 moomm
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MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.0. BOX 26110

SANTA FE, NEW MEXICO 87502
FACILITY NAME

EPA I.D. NUMBER

COUNTY

WELL NUMBER

WELL LOCATION (LONGITUDE)

WELL LOCATION (LATITUDE)

NEW MEXICO STATE PLANE

AQUIFER NAME

AQUIFER CONFINED? xx

WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

METHOD OF DEVELOPMENT
ELEV. BOTTOM OF BOREHOLE
ELEV. BOTTOM OF WELL CASING
ELEV. BOTTOM OF SCREENED INT.
ELEVATION OF SCREENED INTERVAL

SURVEYED ELEVATION OF CASING TOP

DATE OF REPORT  2-26-96

WELLID96.xIs OW-11

X)
)

Giant Refining Co. - Ciniza
NMD000333211-2
McKinley

SMW-5

108 26' 03"

3529'41"

320,778.61
1,636,054.28

Ciniza Sand
UNCONFINED?
9-25-85
HLWAG
2.0"

6.5"

SS304
Compr
6800.68
6801.78
6804.78
6824.78

6878.02

Dorinda Mancini

2/13/97



[EEERNY

Pl '\_'

o DEPININ FEET

mn

1t

48

b1

"

18

e

128

130

140

158

180

ki

s

LABORATORY TEST DATA

YESTS REPORTED
ELSEWNERE

ATTERBERS
LIMITS

STREXGCTR TEST DATA

Liais vt

[*%]

PLASTICITY

IXDEX
{%)
TIPE OF TEST
NORMAL
0r COXFIXING
PRESSURE P51}
SHEAR STREXSTH
[PSF}
DEYIATOR
STRESS
[PSE)
MOISTURE CONTENT
%]

DRY DENSITY

[Per

PENETRATION RATE
MINUTES/FOOT

Ry,

s

SYMBOLS

BORING OW-10

SURFACE ELEYATION:

DESCRIPTION

6872 FEET

L

TRIASSIC PERIOD
CHINLE FORMATION

REDDISH BROWN SILTY CLAY, SOfFT, HIG’(LY H'EATHERED"

GRADES WITH TRACE TO SOME ﬁEDIW'TD’ IE
GRATRED SAHD-SIZED PARTICLES OF ‘CHERT

-7 BHALH

LOG OF BORINGS

s
w o

SOFT, HIGHLY WEATHERED

SAKD GRADES OUT FROM 16 FEET
GRADES WITH SAND FROM 24 FEET
GRADES WITH OCCASIONAL THIN IKT'ERBEDS OF SMB-

STOKE FROM 28 FEET

34 FEET: SANDSTOHE, COLOR YARIES FROM WK AXD

PETRIFIED WOOD, AND LIMESTONE FROM S,F
FEETt REDODISH BROWN SILTY FINE-GRAIMED 5%
SAKD, WITH SOME CLAY, SOFT, HIGHLY HUTHERED
FEET: REDDISH BROWM SILTY CLAY HITH'S

REDDISH BROWN TO WHITE TO LIGHT GRAY, SILTY,
FIKE-GRATNED, NONCALCAREOUS, SOFT, FRESH

GRADES BROWM FROM 45 FEET

63 FEET: SHALE, GRAY TO PURPLISH GRAY, SILTT,
WITH OCCASIORAL THIN [XTERBEDS OF TAN TO
BROWN, FINE-GRAINED, CALCAREQUS SAMDSTONE,

HARD, FRESH

BORING COMPLETED AT 68.0 FEET ON 11/25/20.
4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS

FROM 40.0 TO 60.0 FEET.

GRAYEL PLACED FROM 36.0 TO 68.0 FEET AND 3ORING
SEALED WITH BENTOMITE AND CEMENT TO SURFACE. .|
GROUND WATER LEVEL MEASURED AT 1.7 FEET BELOW .

GROUND ON 1/5/81.

PR

DAMRS 8 ROORN
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= DEPTH IN FEET

1t

20

38

18

5¢

18

100

110

129

1310

149

;

LABORATORY TEST DATA

BORING OW-2

s
f=
. nlrit"xll;tsxc STRENCTH TEST DATA = s . SURFACE ELEVATION: ea71 FEET
= N — = z ©
=2 . [z <52 = |z |g¢ SE
SEIE = o LENy=E [=, 1S_ 2ol % s cEen
- = —loa— - == | wm Tl ] w3 T 0 )
“ Wme «w MEU-SBIKuSd (S22 w
wo |2 —[ax— e xS =l Ve T=al > - — ms—_
w2 - w R «—[jwa"] 5 a z 2
= s & - 2= © = = w Z
- = SE 2 x a X SYMBOLS DESCRIPTION
a.
ML | TRIASSIC PERIOD
CHINLE FORMATION
REDDISH BRONN SILTY CLAY, SOFT, HIGHLY WEATHERED
R ) 7’0—84‘
vy &
— [T TBFALE 34 FEET: SHALE, REDDISH BROWN, SILTY, CALCAR-
4.0 i EQUS, SOFT, FRESH
2.4
35—
GRADES BROWN FROM 50 FEET
GRADES WITH SOME FINE SAMD FROM S8 FEET
SILT AND FINE SAND GRADES OUT FROM 70 FEET
. GRADES DARK GRAY FROM 75 FEET
GRADES WITH TRACE TO SOME SILT FROM 80 FEET
FEET: SHALE, DARK BROWN TO BLACX, WITH SOME
SAND AND GRAVEL-SIZED FRAGHENTS OF PETRIFIED
W00D, HARD
GRADES GRAY FROM 88 FEET
GRADES PURPLE TO GRAY FROM 100 FEET
GRADES SOFT FROM 110 FEET
Sinis el Sy GRADES HARD FROM 120 TO 125 FEET
"y 5.0
”')
I - GRADES REDOISH BRCWM FROM 125 FEET, SOFT
wuo 1.8
I R R GPADES HARD FROM 130 FEET
7 sl
' GRADES TO PURPLE AND REDDISH BROWH FPOM 135
FEET
143 FEET: SANDSTOME . BROWN, FINE-GRAINED, SUS-
ANGULAR, CALCAREOUS, WELL SORTED, SOFT
HALE
R e - 62.5 FEET: SHALE, PURPLE TO REDDISH BROWN,
WITH SOME SILT, HARD
BCRING COMPLETED AT 163.0 FEET ON 10/31/89.
4-IHCH PYC PIEZGMETER [NSTALLED WITH PERFOPA-
; TIONS FROM 48.0 70 68.0 FEET.
I\ CRAVEL PLACED FRCM 42.0 TO 68.0 FEET AND 30PING
SEALED WITH QENTONITE AND CEMENT T0 SURFACE.
GROUND WATER LEVEL MEASURED AT 11 .2 FEET BELOW
- GROLHD 1/5/31.
LG OF BORINGS
LUy Ul ij.jhi" 1w

B msiifen




) T
[ LABORATORY TEST DATA w
i —
ATTERBERG { i < -
,S umMits | ‘s_rnimiru TEST DATA = .
cl== ] e | wa] = = = 133
22 |E = S lLEyE = |S_|o_|F &
=|ZE S B8 ©- EET 228 oF 25 <
=|vuS |letEed 5 EEw 58 =ws|s> o2 Fw
C|SE ST o 283 EsY s 1z w5 :
wr | s = = o. ="al = av e b= é z
< -~ = s s = a = SYMBOLS
0 - :
6.0, L
) sfbg
10 — - -— — — —
4.0,
0 4 4.2:
3.8t
E=-SHALE
4.1 =1
5.6
« -
50
80 — —-—
1¢
1
90—
100
110 e
128 — -
KEY TO BORINGS
ROCX SYNBOLS
130 - - ~
ROTES:
140
150 p— ———+-—-f - - ~——1 -- . i
' FTCATION SYSTEM (PLATE A2-1).
5.
! 5.
160 !

BORING OW-1

SURFACE ELEVATION: e868 FLET

DESCRIPTION

LOG OF BORINGS

g TO SUBROUNOED, CLEAR TO FROSTED QUARTZ GRAINS,

1. PENETRATION RATE IN HINUTES PER FOOT WAS DETERMINED
BY THE TIME REQUIRED TO DRILL EACH INTERVAL SHOWN
WITH A CABLE TOOL RIG.
2. ESTIMATES OF SOTL CONSISTERCY AND ROCK STRENGTH ARE
BASED ON PENETRATION RATE USING THE FOLLOWING CRITERIA:
<4.2 MIN./FT.-SOFT
> 4.2 MIN./FT.-HARD
3. ELEVATION GIVEN IN FEET ABOVE MEAN SEA LEVEL.
SOIL CLASSIFICATION {S BASED ON UNIFIED SOIL CLASSI-

ALL DEPTHS REFER TO DEPTH BELOW GROUND.
SEE PLATE | FOR LOCATION OF WELLS.

TRIASSIC PERIOD

CHINLE FORRATION

RED TO REDDISH BROWN CLAY W{TI( TRACE T0 SOME
SILT, CALCAREOUS, HIGHLY WEATHERED

27 FEET: SHALE, REDDISH BROWN, SILTY, CALCAR-
EOUS, SOFT, FRESH

GRADES HARD FROM 33 FEET

SR T I

GRADES WITH OCCASTONAL THIH LIMESTONE INTER-
BEDS FROM 40 TO 50 FEET

GRADES WITH THIN SANDSTONE INTERBEDS FROM 45
TO 50 FEET
GRADES SOFT FROM 65 FEET

GRADES WITH THIN SANDSTOME AKO L{MESTONE
INTERBEDS FROM 75 FEET, HARD

86 FEET: SANDSTONE, VARIEGATED BROWN TO LIGHT
GRAY, FINE GRAINED, SILTY, SOFT, WITH ROUNDCO
MICACEQUS, FRESH

SHALE @

98 FEET: SHALE, REDOISH BROWN, SILTY, SOFT, FRESH

BORTNG COMPLETED AT 99.3 FEET ON 11/10/80.

4-TNCH PYC PIEZCMETER INSTALLED WITH PERFORATIONS
FROM 89.) TO 99.3 FEET.

GRAVEL PLACED FROM 88.0 TO 99.3 FEET AND SEALED
WITH CEMENT AND BENTONITE TO SURFACE.

GROUND WATER LEVEL MEASURED AT 6.4 FEET BELOW
GROUND ON 1/5/81.

" ‘.l
SHALE SAHDSTONE |CZ2CH]  MUDSTONE




7 ik S e .,M
— 5 —
i ATTERBERG STRENGTH TEST OATA — SURFACE ELEYATION: sss3 FEET
= LIS = ;
— = | k‘ = = = - (Unsurveyed)
2l 'z =z g 222 . 5 %
=]z Z_5z_ % zE"z_Sa- 25 Z3.-
=|eZ . e z8d 5 ZEE ST =R 5 =232
= =4 & &~ “v o= = .= = = X
= = i = =~ | = = = SYMBOLS DESCRIPTION
. O ¥ ’
0 , : . : i || cLjae0oick-groNn SILTY cLav, LoosE
I i SO .
! 1 CU _REDDISH-BPOWN CLAY, £IpM
" 2 WATER LEVEL 6.7 FEET 8.5. 10/18/21
{
2 ! GRADES SILTY AND SANDY (COARST) 29-25 FEET
I
10
10
50
§0 ok
—— SH | VARIEGATED REDDISH-BROWN, GREEN ANC LIGHT PuapL:
== SILTY SHALE
_— GRADES REODISH-BROWN TO RED-ORANGE, 65-70
— FEET
70
L]
VARTEGATED LIGHT GREEN TO DARK RED SHALE A%
THIN LIMESTONE BED
REDDISH-ORANGE, SLIGHTLY SANDY SHALE
% WHITE TO LIGHT GRAY, CLAYEY SANCSTONE
100
PURPLE SANDY SHALE
Z
73 WHITE TO LIGHT GRAY SANDSTOKE, HARD
1o ;
I PURPLE SHALE WITH THIN LENSES OF CLAYEY s2n9
120 : ‘ -
f ! . BORING COMPLETED AT 120.0 FEET ON 107391,
I
I . 7
| ; . i/}, SCREENED IRTERVAL
130 T : L : “
: i : i | i
! =‘ | e 4 ‘ i
140 , ‘ I ; :
f ! { i
v - b
i , [ :
‘ i i i !
150 — ? ‘ ' U R
! . t 1
] oo b
; : ! i : : '
. ' ! : { : i
. iV H i B
150 : : :

DAMER B MOORNRE




NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.O. BOX 26110

SANTA FE, NEW MEXICO 87502
FACILITY NAME

EPA LD. NUMBER

COUNTY

WELL NUMBER

WELL LOCATION (LONGITUDE)

WELL LOCATION (LATITUDE)

NEW MEXICO STATE PLANE

AQUIFER NAME xx

AQUIFER CONFINED?

WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

METHOD OF DEVELOPMENT
ELEV. BOTTOM OF BOREHOLE
ELEV. BOTTOM OF WELL CASING
ELEV. BOTTOM OF SCREENED INT.
ELEVATION OF SCREENED INTERVAL

SURVEYED ELEVATION OF CASING TOP

DATE OF REPORT  2-26-96

WELLID96.xls MW-4

X)
(Y)

MONITORING WELL IDENTIFICATION REPORT

Giant Refining Co. - Ciniza

NMD000333211-2

McKinley
MW-4

108 26' 54" |
3529'30"

321,602.07
1,635,066.25

Sonsela
UNCONFINED?
10-16-81
Cable
5.0"
10.0"
PVC
Compr
6761.60
6761.60
6761.60
6781.60

6882.54

D) Dorinda Mancini

e

2/13/97
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! b
H
B
14 ¢
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i
£
-3
{
e
7
T
=

H
t

*
.

(ABUw.. Y TEST DATA

MORITORING WELL Mo

SURFACE €LEVATION 6877 frfT

(Unsdrvoyeq)

VESCRIPTION

i
I ATYEREERE | . v
- 1 (EES STREKETH TEST bati tz
— e e - K .=
- e f - ws = = -
~lax [ x ix 2 _Eesi® o 8 Z_
2|25 =piegnl Z 32 isc-8sz or 25,
=lwl 2l 283 3 ,zg:;s‘,g =R ES SEZlS W
mlo- o e~ =8d—1 faRE =5 i - -
S22 ¢ B252%EERE £z
[ - (-9 ] !
N A R & = SYMBOLS
0 o . :
Lo Co CorTT 1 TR
t | i
i
‘ [ 0o
1o { 4 ¥
’ | I
' ’
?OL ]I
i I
f ;
1t : H ! !
o
|
| '
!
‘0 f e
s0

1% -
i
, I | i
to ; ' * i
i |
| | |
P ’ | |
169}~ ! T'—~ —_— ;'
! ‘l lt
10 : - J J ] -]
' 1 ]
F [ P
i ] 0 i i
{ : : i | ! {
N |
A I ]
I ; ; | | i
T
e — | e S N —
A
; ! ; 3 : 1‘ i 1
; , | i - {
148 - f y i ; . f : 4-——J
R R
A T T T N R A
' ! i : ! | i i
(sa L SO S U S S
P ! f [ : | i
) ) i H ! ' i
I e
160 : e | : e

IA[
2
Nl

AN

CLOISH~BROWY SILTY (LAN, TAACE HEGIve 10 ceaRy:
S

SAND 28 LOOSE 10 Flem eree

WATER LEVEL §.] FEET ¢

PURFLE, SANDY TO §lLTY

= §H iDEE? PURPLE SWALE, 71
= |
P i
Cre— |
=

BORING COMPLSTED &7 ;32 ¢ Fig7 QN O 3§

N

Z SCRECNET IRTERVAL

N L Y g 4 TRUTIR

GREERISN (22 10 Fiw

51001803

sC P(NKISH-PURPLE. SL!Grl?LY SANOY [FINE; CLAY
$H [ YARIEGATED REDOISH-BROWNH,

GAEEH AND LIGHT
SHALE

REDDISH-EPOMN SILTY GLAY, FiAN

LIGHT CREEN 7O DARX RED LIMESTCNE T ikRrepoLey
WITE SKALE

OISy e s L,

¥

w\
£
i
§

DAMES 8 MMOGOE

i
&
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MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.0. BOX 26110

SANTA FE, NEW MEXICO 87502
FACILITY NAME

EPA I.D. NUMBER

COUNTY

WELL NUMBER

WELL LOCATION (LONGITUDE)

WELL LOCATION (LATITUDE)

NEW MEXICO STATE PLANE

AQUIFER NAME
AQUIFER CONFINED? xx

WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

METHOD OF DEVELOPMENT
ELEV. BOTTOM OF BOREHOLE
ELEV. BOTTOM OF WELL CASING
ELEV. BOTTOM OF SCREENED INT.
ELEVATION OF SCREENED INTERVAL

SURVEYED ELEVATION OF CASING TOP

DATE OF REPORT  2-26-96

WELLID96.xls MW-2

X)
(Y)

Giant Refining Co. - Ciniza
NMD000333211-2
McKinley

MW-2

108 26’ 00"

3529" 43"

321,035.35
1,636,184.06

Sonsela
UNCONFINED?

10-15-81

* Cable

5.0"
10.0"
PVC
Compr
6741.90
6741.90
6747.90
6847.90

6880.84

ke

Dorinda Mancini

2/13/97
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< Dtrtx tn YD)

]

16

[}

1)

10

1

10

190

11e

130

149

131

¢ ATIERELRG e
} a L wis STRENGIN IESTOATA &= |
"~ | } " { =1 = ] V= |
SE e L hL o, gY o "E .3
:«: 'E S o= - = : lgw_“"-1~¢:
=y e gl = = o Tl D2 4 s
ST ma ] e RMPp e e R B R
Ll gL Or.) @ m&Je ve nEaix L.~
w= s = P~ ':‘-‘n':“g;;vt"‘:g =
= 3 F iEisg2 7 |E
H i 4 :.m | !
. i ) i
l M
L I L
. - { ‘
v ! I 1
| L
{
]
I b
P SN S N S
i
| { H
| ! ' | ‘
! | L H 1 1
I H ! ! 1 I
R ! I
H : 1 i 1 | l
T A S A ! ‘
: : : . : L ;
i ! : { i !
o i |
. ! I
b i L
; ! i | | ! !
: : ) b = R i
S A
; i ? ' ; i ! s
(I 1 | b : l
i ‘ 3 ! H l !

160

t

fm‘;
LABORRTORY TEST DATA

BONS /I
SRMPLES

MONITORING WELL MW

SURFACE ELEYATION: savs FLLT
[Unsurveyed)

SYMEOLS DESCAIPTION

" CL | FEODISHBROWN 1LY CUAY, T2AZF OF foium 10

|
! CRARSE SAND L5 SLEBS Any TH1N pui€RgEing

SC | PLAXISH-PURPLE . SLIGHTLY. SANDY (F1HEY CLAY:

VARIEGATEQ SILTY SHALE, PEODISH BRGWK ARALING
10 GREEN ARD LIGHT Pubfif :

LTy -

CL | REDDISH-BROWK SILY CLAY. FIRM

VAR[EGATED LIGHT GRIEM AND J4RX RED LIMESTONE
[NTERBEODED Wlth SHALE

H-ORANGE Swall

GREEN {!'MISIQNE CENSE, WA .
GHT GREENISH-CRAY | MED[Le [0 €130, L0ASEL
CEMENTED SAMDSTONE DInTiRsfpyiDuiT 415~

GRAY. LODSE (LAY

FEODLSH-PLANLE SiALE

A 4

COPING COUPLETIG A7 13C. 8 FLET My 10718730

DAMECE 8 PaOCn
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FEB 13 96 ©39:53AM GIANT REFINING CO.

MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDQUS WASTE SECTION

P.0. BOX 26110

SANTA FE, NEWMEXICO 87502
FACILITY NAME

EPA 1.D. NUMBER

COUNTY

WELL NUMBER

WELL LOCATION {(LONGITUDE)
WELL LOCATION (LATITUDE)

NEW MEXICO STATE PLANE

AQUIFER NAME

AQUIFER CONFINED? xx
WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

Giant Refining Co. - Ciniza

NMD000333211-2
McKinley

MW-1

108 25' 38"

3528 08"

320,903.76
1,636,112.13

Sonsela
UNCONFINED?
10-14-81

Cable

5.0

10.0"

PVC

o,

gt
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MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT
HAZARDOUS WASTE SECTION

P.O.BOX 26110

SANTA FE, NEW MEXICO 87502

FACILITY NAME Giant Refining Co. - Ciniza
EPA 1.D. NUMBER NMD000333211-2
COUNTY McKinley

WELL NUMBER MW-1

WELL LOCATION (LONGITUDE) 108 25' 36"

WELL LOCATION (LATITUDE) 3529' 08"

NEW MEXICO STATE PLANE X) 320,903.76

Y) 1,636,112.13

AQUIFER NAME Sonsela
AQUIFER CONFINED? xx UNCONFINED?
WELL INSTALLATION DATE 10-14-81
DRILLING METHOD Cable
INNER CASING DIAMETER 5.0"
BOREHOLE DIAMETER 10.0"
CASING MATERIAL PVC
METHOD OF DEVELOPMENT Compr
ELEV. BOTTOM OF BOREHOLE 6745.80
ELEV. BOTTOM OF WELL CASING 6745.80
ELEV. BOTTOM OF SCREENED INT. 6750.80
ELEVATION OF SCREENED INTERVAL 6760.80
SURVEYED ELEVATION OF CASING TOP 6878.52

DATE OF REPORT 2-26-96 SIGNAT
Dorinda Mancini

WELLID96.xls MW-1 213/97
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MW-3_MW-5 SMW-2 Mw-4 §

Sy

- - 7y —
N suw- MW-ﬁ‘ﬂf/”/h B
1T T y SONSELA_ POTETIOMETRIC SURFACE Y. _es70
A —
X
leaso
Bt CINIZA  SAND 3
- AC
v!| -] |— S| POTENTIOMETRIC sunf e
1o
S'\nol‘
jesso
L
[
“
x
(o]
P
6610 §
[
] - 6790
Sityy
SANDSTONE
[ FINE - MED. GIRAINED
sl SARDSTONE Z
[[] sime
- ler10
@ LIMES TONE
I CONGLOMERATE
SCNREENED
HILAVAL
SCALE: VERT.-1": 20'

HORL-1" s 100d

Source: Geosciences Consultants, Ltd. 1986

FIGURE 3
GEOLOGIC CROSS SECTION

//\_&_SKDONOH[JE CINIZA REFINERY

fimsey Environment & Infrastructure GIANT REFINING COMPANY
GALLUP, NEW MEXICO
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CIRCULAR STEEL PLATE COVER wifhk LOCK
o PyC AP

127" STEEL CASING

3,

GROUND SURFACE pee] ffen CEMENT PAD
$-z:E%g§ o ;é@gz
. ;\‘4///3’ # N S &
UNDISTURBED
S0IL 10" BOREHOLE
BENTONITE GROUT CEMENT
S'pyC SCHEDULE 160 PIPE
—_— X UATER TABLE
A BENTONITE SEAL
I S SLOTTED PVC SCHEDULE

160 PIPE (0.010 SLOTS)

SAND PACK

AGUIFER

ATUBVE SCHEDULD 160 TALLDIT

SpyL CAP

PREPARED

Shell Oil Co.

MONITORING WELL
CONSTRUCTION
DETAILS

v Dames & Moore Plate 5
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MW-5
SMW-1

SMW-2

SMW-3
SMW-4
SMW-5
SMW-6

YES

YES

Well logged, documented installation in the Sonsela.

ell logged, docurnented installation in the Sonsela.
Well logged, documented installation in the Sonsela.
Well logged, documented installation in the Sonsela.
Well logged, documented installation in the Sonsela.
Well is no longer monitored. Connects fluvial sands with zone
on top of Chinle shale.
Well is no longer monitored. Cormects fluvial sands with zone
on top of Chinle shale.
Comnects fluvial sands with zone on top of Chinle shale.
Connects fluvial sands with zone on top of Chinle shale.
Connects fluvial sands with zone on top of Chinle shale.
Produces no water.
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COORDINATES AJ

NORTH - WEST

5150
5125
4220
3565
2970
3740
3445
3470
1455
1540
970
495
1365
1195
1020
410
3875

3 Estimated - survey required

— V] a — — —n —
et Lﬁ:t;Q}lj f7 CLT?CQJ
TABLE 2 ,‘Z,L) 4oy Uea- w&\uv’ pen” Loalivmn <00
SUMMARY OF WELL DATA L L-J,J L e c\,?u/ {
crowwn | ToTAL DATE aquirerd Dtﬂj”lf‘ 2| eevarion
ELEVATION ﬂﬁigl COMPLETED INggﬁf“L | _hiiBLt ﬁﬁiii
5 Pt 4 (ft)
6868 99.5 11/10/80 N ge-os AT 6.4 6861.6
6871 163 10/31/80 143-162.5 {iR-t831.2 6839.8
6876 67 11/04/80 o AT T 344 6841.6
6881 102 11/07/80 X 100-102 ©{ 194 29.2 6851.8
6882 92 11/12/80 g2-92 €125 16.2 6865.8
6872 70 11/18/80 - ~70 6.7 6865.3
6873 60 11/21/80 \ 23-46 13|43 0.6 6872.4
6872 68 11/25/80 N 4-63  AdeeC 1.7 6870.3
69723 12/30/80 30-40 4 -6320.2 6902.8
6939 12/15/80 \104-143 fosf “13147.3 6891.7
6914 12/10/80 ~70-104 7§ 7Y 23.2 6890.8
6923 12/17/80 "\39-45 35145 25.8 6897.2
6942 12/02/80 47-50 45155 26.8 | 6915.2
6941 1/03/81 “40-42 3¢ 15% 31.8 6909.2
6932 12/04/80. \61-82 72|82 - 7
6961 12/19/80 70-82 S4qted 50.2 6910.8
6878 1/02/81 - wi-f 13205 6845.5

-JDepth underlined

—' Does not inc

e e s e e

{g maximum depth of well

lude zones of sandy shale below
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'Eistory of Drilline Water Well No. 2

Nowtw a2

:7';Vell No. 2 was spudded in on September 24, 1950, by & Franks 5,000 Rotary Rig

/»..

L

cmied by The Rarron Drilling Company of Farmington, New Mexico. A 12-3/4" bit
was used to a depth of 227 feet, the depth at which the elluvial fill was de-

- pleted and no “ur’t:her surface water was encountered. " The hole was then reared ..
th & 20" réemer back to the 227 foot level and 16" C.D.-casing was set and

“cemented by The Halliburton Company. It shouid be noted that the sand: stratun

in this well carried much deeper than in Well No. 1. A total of 200 se.cks ohig

“ecement was used to c.:nem. the 227 feet of surface casing.

’I‘he hole was reduced. to a 15" hole, .using a 12—3/24-" bit efter the cement had -

set for 2k hours. The drilling was moderately easy until a hard formation was
“hit at 312 feet and continued through the stratum at 350 feet. The conglomerate

.. at 390 feet did not contain water although it had all the necessary characteristies.
- From 300 feet to 580 feet, the stratum wes very hard and slow’ dl’l_llng - Mudstone,

* 'which contained considerable gypsum and gravel mineral particles. In this forma.-

.tion; there was some mud dilution as it was necessary ta bring the mud velght up
“ 40 11.0 pounds. The second water pay was: hit in the aquifer of sandstore from -
580 feet to 620 feet. ‘I'his was not, how=ver, the Glorietta formation, buu does
‘produce some water pay. Drilling bece_me very slow and one more aguifer was hit
in the lower red member at 630 feet which produced a small guantity of water. -
‘Ihe first indication of the Glorietta wes stmck gt 725 feet but this aqui.y.er _
‘was only 15 feet in thickness. However,: it seemed to yield considerable water

.as mud dilution became a problem. It was now necessary to go to 12 pound mud -

:to hold the drive from this-level. The main Glorietta Iomaulon was SuI‘LCk at
792 feeu end carried ’chrougn to 885 feet. - o

At 950 feet a crevice was struck and c1rculatlon was Tost comnletely Tt was |

. pecessary to add over 600 sacks of lost-circulation materisl before the crevice

could be plugged. After circulation was res\.ored the ¢revice was cemented by .
. The Hzlliburton Company from 945 feet to 965 feet and allowed to set for 24 hours.
Drllllno was then resumed and the hole drilled through the cement with no Turther
troubTe. The Yeso Iormatlon played out at 1, Q70 feet and. the drllllng s«,opped. -

T The 12" casino was run and, due to caving, was stuck at 963 feat uhe point &t wbn ch
.. the crevice cementing was terminatad. It was then necessary to clear the hole with -
* a 9-3/L" bit and run a second string of pipe. The 8-7/8" 0.D. casing wes set at '

:“—*956 C’eet to ;075 feet and-e cement—nluo &u the beuten.ﬂ-w e e 4—— :

“The well was shot per-orauei by Schlumberger, six () shots to the foot alt=rnat- o

ino‘ six shots of jets and six shots of bullets as indicated on the well graph.
“After per? Porating ’ tne well flowed 2’(0 gom artes:x.an and. d°velop°d. 140 pounds

- shut i:n pressure- L

Smith luachm°ry Comnany ran t‘ie mm'oing test wlth e lO" turbine set at 600 i’e=t.

. The rasults of which indicated that the well will produce 370 gpi steady at 600

feet which is 100 to 150 feet above the rain producing equifer in this well. With

' .a submersible pump set at 900 feet, this well should produce at leas;. 500 gem

V‘ith no detrimental efzects on the well.

. . J. E. Dru_leir :
W TaL tet e Jemuary 1h, 1957
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| CDVIZA REFINERY

. Water Well 1\4;0. 2

Y

e T . ' , _  Thickness . De’oth
o me 7 Material L - (feet) (feet)
QUATERNARY |
AI..IUVIUM
g Cley ed Sema - R TR
~ | Sand ua.le-v‘ed {1 10R 24-/2) s very fine to medium grains; '
; su’oangular to rounded; clear and frosted quartz, minor
. dark minerals a.nd. gypsum; wea.< calcarecus cement © 116 150 -
TR_ASSIC‘
CHINIE rORMATIOV
_ Petrified Fol.est member‘ -
Mudstone, grayish-—red (SR 1:-/2) mc‘culed with whrte, minor S
dark minerals. ‘ 10 200
v "Sandstone, graylsn-rec'_—nurole (5rP L/E) and. white, very—
*.  fine to medium-grained; poorly sorted; subargular to
©  rounded grains; frosted to clear quartz, wmiror to T A
.. . ebundant dark mirerals; calcareous; Some nmds«.one R ’ . .
e o possibly caved from higher Zone . L = . 30 230
© §iltstone 5 g*'aylsh-*ed-numle (SRP L/2) and. white ; some ,'
: cla.y end. edium to coarse sand ‘minor dark minera...a 30 260

Mudstone s g*aylsh-pumle (ERP L/2) e.nd. mh:.te ‘scme sualy
partings; minor gypsum; poncalcarecus
Mudstone, white to 1i gm.-gray (¥7); some gynsum, noa-
calcareous - :
F.L.dstone ) g"aylsn-rﬂd—*mle SRP 1r/2) and lign‘t—g“ay
~(N7); minor gypsum; sandy in lower part,. quar‘bz and .
dark mine‘r'als, noncalcareous : . - 507 - 310




o ' Thickness Depth

(feet) feet)

' Sendstone, grayish-red (SR 4/2), very-fine to very-
coarse grained; gravel up to fmm across; angular
to subangular; pebbles are sandy silistone; scme
elay; noncelcareous - small gravel scattered. 30 340

Siltstone, grayish-red (5R 4/2); fine o coarse sand

and pebbles of sandstone and siltstone common;
. limonite and dark minerals rare; calcareous.

Siltstore, grayish-red (SR 4/2) and white; very fine
to fine frosted grains of quartz sand dark minerals

. common, mica rare, secondary calcite abundant.

Siltstone, g*ayisn—*ad (5R &/2); limonlue and dark -~ .
minerals rare; gypsum abundant; calcaresous 50 390

e Congloﬁe:éte, gréyish-fed (5 4/2) and white, very-fine
- . to fine pebbles of siltstone and sandstone, angular
. %o subrounded ~some calcareous m_terlal

- Mudstone, graylsh-*ed (5R b/2); slichtly'shaly narting,
- pinor limonite; noncalcaraous, some gravel o
. Mudstone, graylsh-*ed (10R L/2) to grayﬂsh-red-purnle
. . mottled with white; minor limonite; calcareous
' Mudauone, grayish-red (10R 4/2) to grayish-red-purple;
- minor limonite; calcareous; very-fine to fine gravel
composed of grayish-red siltstone and sandstore com-
. mon, more dark minerals in gravel than in 390—LOO
. - foot interval
 Mudstone, grayish-red (1O0R 4/2); gynsum common,
calecarecus .
‘Mudstone, grayish-red (10R 4/2) to darl -redd’sh-brown
(10R 3/4); partly sandy; quertz and dark minerals , _
» rare, gypsum gbundant; calcareous - - 8 . 5718

Iower Red member-

;:Sandston llght-gray (NT) to grayish-red—purnle

' (srP h/E , very-fine grained to silty; poorly sorted;
gbundant quartz and dark minerals, minor limonite;
calcareous

"~~~ gandstoms, light=gray- (V7) to grayish-purple—{SRPL/2 )5
. very-fine grained to coarse grained; poorly sorted;
some very-fine gravel; grains are stained end frosted
quartz, minor dark minerals, and siltstone; calca*eous, .
gravel increases in lower part ” R L3 621

fudstone, grayish-red-purple (S5RP 4/2) and whlte minor
gypsum; scme clear to frosted guertz sands and miror
dark minerals; calcareous
Mudstons, pale-reddish-brown (10R 5/4) aznd Jhite, gynsum ‘ ,
cormon; some sand and gravel; calcareous 2k 645 .

Sandstone, light -bro*nlsh—g*ay (SYR 6/1) to pale-reddish-
brown (10R 5/4), very-fine to medium-grained; poorly
gorted; stained and frosted quertz abundant, dark
minerals common, limonite rars; noncalcareous . 26 M

.
a i
vooe s



7 » B ' - . w
s . : . . W -
- ’ Thickness Depth

(feet) (feet)

Siltstone, pale-red (1OR 6/2), well sort:ed minor serd;
calcareous o L3 ypLs

Sh.nam cenber:

Mudstone,- grayi sh-red (10R 4/2) and mottled whit
angular to subengular sand and gravel common; gv‘ains
- are chiefly light-gray sandstone, greenish~-gray silt-
stone, axi greyish-red-purple muds tone, minor limestone 5 . T19

8iltstons, pale-red (1O0R 5/2), poorly sorted; stained
© guartz send comon, minor dark minerals and limonite;
calcarecus - . B 5 T2% -

- .-‘Moen.koni fom..‘cion.

: Sandston-, pale-red (10R 6/2) to yellovish-gray (sy 8/1), :
- medium to very-fine grained and silty; poorly sorted; -
chiefly clear gquartiz, minor stained quartz and dark ‘
minerals, mica rare; calcarecus; some, limestone and
- mudstone pebbles. )
"’ Sandstone, silty, greyish-orange-pink’ (5‘13 7/2), .Linﬂ .
grained; well sorted; clear quartz, minor dar.«: minerals
e.nd limonite, week calecareous cement _ 18 739

- Siltstone, grayish-red-purple (SRP 6/2); well sorted, .

minor dark minerals ; stron gly ce.lce.reous ' 11 _ 750 -

'VMud.ston‘ s grayish-rbd- psurple (SRP 6/2), ‘grayish-red

(10R L4/2), and light-gray (N7); minor dark minerals

end limornite; noncalcareous = '
- . Mudstone, light-grey (N7) to gre.yi:.h-red—*ournla (SRP 2:-/2) s
g light color caused by leaching; scme send and very-
" £ine to fine gravel; curved partings nrominent dark
minerals common; noncalcareous _ S 32 782

B Conglom..rate, various colors, fine to medium gfained-
anguler to subrounded; pebbles are chiefly mﬂdium-dar&--

gray (mk). c.herty limestone o .. 10 792
', fﬁ' PERM[AN' ' | |
GIORIETTA FORNA.T.LO\T'

Sandstone, grayish—orangn—pmk (SYR 7/9) ’ ve*'y-fine to
- Pine grained; medium sorting; subrounded to rounded;
. ¢lear quartz, minor dark minerals and limonite, SUrong
" calcareous cement
Sandst uone , graylsh-orange—plnk (10r 8/2 and yellcvish—
grey (5Y 8/1), very-fine to fine grained; soms silt; ,
minor d.a*x mine*a.s , limonite common, hi gnly c_lce.reous 93 885

(g}
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Thickness Depth o
_ (feet) (feet)
. YESO FORMATION: ' .
Upper member:
- . '.J . .
Mudstone, grayish-red (10R 4/2); grayish-red-purple

(58P 4/2), end light-groy (N7); dark minerals rare, . P
minor limonite; partly calcarecus . oo 10 895

Sandstore, greyish-orange-pink (5YR 7/2) to pale-red
(10R 6/2), very-fine to fine greined; subrounded to
- rounded; minor dark minerals end limonite; calcareous
_ Sendstone, very-pale-orange (10YR 8/2), very-fine grained
and silty; sorting poor to medium; clear guartz; silice _ .
cement; dark minerals and limonite rare; noncalcareous 55 950 .

',Creviééijdw_ S | R 10 960

. ‘Sendstone, moderate-orange-pick (SYR 8/4), very-fine to
..  fine greined and silty; poorly sorted; clear to frosted
- quartz, silica cement; dark minerals and limonite rare;
-~ .calearecus ' T s
_ ‘Sandstone, pale-rad (10R 6/2) to pale-brown (51r 5/2),
' very-fine to fine grained and silty; clear and stained .
.quartz, dark minerals and limonite common; calcarsous =
Sandstone, white to pinkish-gray (5YR 8/1), very-fine’ ,
grained; subrounded; sorting good; clear quartz, silica - .
. gement, dark minerals and limonite rere; noncalcareous 80 ‘1,0k0

Siltstone, light-brovn (5YR 6/4) to moderate-brown (5vr 4/k);
' has eppéarance of soil; some quartz sand and bands of - ’
white calcareous material; highly calcareous A o x
 Siltstome, grayish-red (SR L/2) and white; graims of . |
‘frosted quartz and dark minerals rare; medium cal- PR
_ carecus; some light-olive-gray (5Y 6/1), finely
- erystelline limestone and some daxk minerals and

- mica in lower part; noncalcareous  10 1,080
L - Sendstone, - light-olive-gray (5v 6/1) end yellowish-gray . .
e e very-fine grained and silty; scme medium quertz grains; R
E _ poorly sorted; noncalcareous; scme greenish-gray T
=" (56Y.6/1) calcarsous mudstone L 20 1,070
" Mudstone, grayish-red (5R h/2); fine grained quartz end e
o - .5 - 1,075

dark minerals common; calcarecus

eyt ()
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QZL)iiéﬁéijgérdne§é as CaCl3 |

.!-/

EL PASO NATURAL GAS PRODUCTS COMPANY

Water An=lysis |

Water Well No. 2 s ' ~ Ciniza Refipery

Sempled: November 15, 1956 by Jim Druley

- /Calcium avsACaCO3 o : ' - o 1860
Mzgnesium es CaCO3 _ e . : . 1155

UP - Alkalinity ¢ . - 0

../ Totel Alkalinity as CeCOy N 188
‘ I {_.,;'Chldrides as C1 I 16
o L Sulfete es SO, o 10

., Silica as 510, | | e p
N ] - . . -

" Uirotal Iron as Fe . e o © 049
Color No. ‘ | | | N.L.‘ _

A1l results expfeésé_d as parts per million..

. I.ED.
1/



o . fu;r.x;inéilevel - Fee‘:- o - QPL{
285 . 220
%5 .- 260
465 | ‘ 1290 -
2 510 | 330
: L 600 - - 370
]
Note:
S )

Rl

TEST DATA

‘Water Well No. 2

'(#"&%Q\

Test Pump: - 10" Peerless, 12 Stdges, Set at 600 Feet

e

Remarks

Mud&y -1 Houf.

- Pumped - 1 H;ur.
Pumped - 1 Hour

 Pumped - 1 Four

Purmped - 14» ays

‘At 2 pumping rate of 370 GFM at 600 feet,’

the pumping level raised to 550 feet efter
four days pumping. The well recovered it's
artesian flow of 270.GFY in 14 minutes after
pump was shut off. . Shut-in pressure on this

" well is 140 psig, the same as Well No. 1.

J.E.D.

)Y
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- | Ciniza Refinery Water Well #4

| Gallup, New Mexico
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L | File No.: 99-058

Submitted To:

o Mr. Eddie Stalcup
Giant Refining Company
. | Route 3, Box 7

| Gallup, New Mexico
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Historyv of Drilling Water Well #4

Ciniza Refining Company

The well was spudded in on November 12, 1995 with a
Gardner-Denver 2000, Rig #10, owned and operated by United
Drilling Inc. of Roswell, NM. The pilot hole was drilled using a
7 7/8" J33 (carbide button) bit to depth of 175' to a sandstone
bed competent to anchor the surface casing below the alluvium and
shallow water producing zones. The Sonsela member of the Chinle
Formation was encountered at a depth of 15' to 85' which produced
some water (not measured) that thinned the drilling mud.

The hole was reamed to 32" with three passes. The first was a 17
1/2" mill tooth bit and the hole extended an additional five feet
to allow for the length of the reamer and pilot bit. The mill ,
tooth seemed to drilled faster than the button bit, especially in
the mudstone. The 17 1/2" bit was used as the pilot for the 24"
reamer and also on the 32" reamer. Both reamers had open ports,
not jets, at the comnes, which did not keep the mudstone from
balling up on the cones and slowed drilling.

Twenty four inch surface casing was run to a depth of 175'. The
casing was a welded, flush joint. Concern was expressed by the
drilling contractor that the casing might collapse if cemented in
one stage so it was decided to cement in two stages. Cement was
tremmied from bottom to top by the drilling contractor. Two
yards of concrete were reguired to bring the cement to surface
after shrink back.

A 9 7/8" mill tooth bit was used to extend the pilot hole from
below the surface casing. The mill tooth penetrated the
mudstones better.than the previously used bButton bit.

Sloughing of tHé mudstones in the Chinle Formation mixed with
cuttings throughout the hole masking the strata being drilled.
After electric/nuclear logs were run, the strata could better be
determined.

Formation water began thinning the drilling mud at 570!,
interbedded sandstone and mudstone were encountered at this
depth. 2An increase in pit volume was apparent at 620°'. Drilling
had stopped at 650' for the night and was flowing 13.5 gallons
per minute the next morning. The drilling contractor had been
working daylight tour only but began 24 hour operations when the
well started flowing. The viscosity was increased from 45 to 55
and the weight increased from 9.9 to 11.5 lbs./gal. This
viscosity and weight stabilized the water flow but not the
sloughing of the Chinle formation. Drilling rates averaged 5
minutes per foot.
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Hard sandstone was encountered at 655'. The bit seemed to be
locked up at 735' but when pulled for inspection it was
undergauge and replaced. A 9 7/8" button bit was installed and
reamed 150' back to bottom. After 240' of dense sandstone
drilling was stopped and the hole was logged. Using the E-logs
and neutron-density logs .the formations were identified and it
was decided to continue drilling.

A 7 7/8" inch button bit (original pilot bit) was used and more
collars were added to increase weight. Until this point the hole
had remained almost vertical but started deviating dramatically
with the extra weight.

Limestone was encountered at 1060' which is in the Yeso Formation
and drilling was stopped at 1076'.

Reaming for the production casing began from the bottom of the
surface casing to 775' with a 17 1/2" bit. A cone from the 17
1/2" bit was lost and was washed to the bottom with the 7 7/8m
bit. The reaming was accomplished using 9 lbs./gal. mud to make
up volume and allowed to thin as the well began to flow.

A 13 3/8" threaded casing was to be run from surface to 750! but
because of deviation the casing could only be run to 733'. The
casing was cemented from the bottom to top by BJ Well Services
from Farmington, NM. '

The hole was reamed with a 12 1/2" bit from 775 to 1075! and the
well was completed open hole below 733'.

Initial flow rate after drilling was 120 gallons per minute with
dissolved solids at 1300 ppm.

To increase production tHe Iower CHinle Formation was perforated.
The casing was. perforated by Schlumberger from 560'-715' at eight
shots per foot using tubing guns with jet shot. '

The initial flow rate after perforation was approximately 150
gallons per minute and dissolved solids at 600 ppm.
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CINIZA WATER WELL #4
(Replacement of water well #1)

UNITED DRILLING CO. Roswell, NM

Rig #10, Gardner-Denver 2000

Measurements from kelly bushing 6' above ground
Bit 7 7/8" J33 button bit.

11-12-99
Alluvium

0-5 Sand, fine to medium, red-brown, sub angular, chert,
quartz-frosted; some petrified wood pieces, some clay.

5-10 Gravel, sandy, coarse, sub-angular, sandstone, quartz,
chert. ’

10-15 Clay, red-brown, slightly sandy.

Chinle Formation
Petrified Forest Member

Sonsela Sandstone Bed (12')
15-20 Sandstone, fine to medium, quartz, chert.

20-25 Sandstone, fine, wainly quartz, some frosting,
sub-rounded to rounded, chert.

25-30 . Sandstone, fine, well sorted, calcite cemented,

sub-rounded, typically frosted ~I% dark lithics, cuttings
are coarse sand size. Hard drilling.

30-35 Same as_above.
33-34' mudstone stringer.

11-13-99

35-40 Sandstone, very fine, well sorted, round to sub-roundad,
some frosting, dominately quartz, <10% other, <1% dark
lithics. Easier drilling

40-45 Same as above, ~1% dark lithics, some shaly stringers.

45-50 Same as above, dense again at 50°'.

50-55 Same as above with shaly stringers throughout, sandstone
is dense, chert/quartz fine grains, quartz rounded,
frosted 50%; shale is dark red to purple; chert appears
Lo be associated with the shale, shaly @ 54'.

55-60 Shale/mudstone purple with light blue to white chert.

Precision Engineering, Inc.
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60-65

Shale/mudstone purple to dark red, some grey pieces,

dense, shale/mudstone interbedded -~1'.

Drilling Rate: 2 min/ft.

65~70 Mudstone/shale interbedded, some chert/silicious chips,
some blue-green shale, white appears to be gypsum, very
soft/friable when wet, suspect high montmorillonite
content.

70-75  Sandstone, fine, well sorted, 1% dark lithics, few
limestone pieces, silica cemented, hard drilling.

75-80 Sandstone, quartz, well sorted, very fine, siIica
cemented hard (mature); some thin shale interbeds (dark
purple), hard, fissile, softens in water
(montmorillonite?); some black shards of silica rock with
copper colored veins (phlogopitej.

80-85 Sandstbne, white well sorted, very fine, rounded to well
rounded, weaker than above.

85 Bottom of Sonsela Sandstone Bed

85-30  Mudstone-shaly (fissile) soft, purple to white or light
grey, fissile, feels sticky {(montmorillonite), some
quartz grains, relatively easy driIling.

90-95 Same as above with 10% white pieces, purple primary, very
sticky and soft when wet.

95-100 Same as above.

100-105 Same as above some blue-green interbedded with purple

' layers.....

105-110 Same as™above.

110-115 Same as above.

115-120 Same as above, slightly more light green to white
mudstone.

Deviation survey @ 100' = 1/2 degree.

120-125 Same as above.

125-130 Same as above.

130-135 Same as above.

135-140 Same as above.

Precision Eangineering, Inc.
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140-145 Same as above, slightly denser drilling, sIlightly

brighter red-purple. ‘

145-150 Same as above, scfter driIIling.

150-155 Same as above, firmer drilling ~1ft/min.

155-160 Same as above.

160-165 Same as above.

165-170 Same as above.

170-175 Same as above. @172 hard drilling. Very fine
sandstone, some chert interbedded with sandstone.
Drilling rates as follows: 172-173: 6 min; 173-174: 3
min; 174-175: 12 min. Circulate to run casing.

Terminated pilot hole to ream for surface casing.

Went from 7 7/8" bit to 17 1/2" bit.

11-14-99

Began reaming 17 1/2" hole, slIow drilling in sandstone, 80!

drilled. '

11-15-99
Deviation survey @ 90' = 1/4 degree. (5.25"/100') -

Sonsela making some water and diluting mud, mixed mud.

175-180 Same as above, easier drilIing with the miII tooth bit.
Sandstone, very fine, super mature, white, well sorted
silica cement, interbedded with mudstone.

Increased depth™of hole to allow for the larger reamers to reach
the 175' depth.

Deviation survey @ 160' = 1/8 degree. (Z"/100')

11-16-99
Start drilling 24" hole.

11-17-89

Drill 24" hole to 135' progress slow. Pull bit to inspect, cones
are clogged with clay. '

11-18-99

Mix mud, clean off pilot bit and reaming bit, finish reaming 24"
hole.

11-15-99

Precision Engineering, Inc.
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Begin Reaming 32". Using 32" reamer with 17 1/2" pilot. Cannot
get 17 1/2" plus 24" and 32" reamer in the hole since
substructure is only 6 feet high.

Thirty two inch bit may "waller" unless lightly loaded.

11-20-8%
Ream 32" hole.

11-21-99
Ream 32" hole.

11-22-99

Finish reaming 32" hole, condition and circulate hoTe. Lay doyn
pipe and collars and reamer, run tremmie pipe, remove rotary
table. 1:30-4:00pm wait on orders. Giant agreed to aITow
structural welders to place surface casing-will not allow on
production casing. 4:00-7:30 pm run 175' of 24" casing and
cutoff. B

11-23-99 :
Replace rotary table, adjust tremmie, place first § yards of
cement on outside of casing.

11-24-99
Place second 8 yards of cement.

11-25-99 thru 11-28-99
Shutdown for Thanksgiving.

11-29-99
Place 2 yards concrete at top of casing (15'). Mixed‘mud“beggn
drilling 9 7/8" SDC mill tooth bit (Smith) 1:30 pm.

180-185 Siltstone, hard, white/light tan, slightly cemented, some
carbonate pieces (appears to be cement); some mudstone.

185-190 Mudstone, (claystone) dense, grey-blue to light bBrown,
some very thin siltstone lenses. '

190-195 Same as above.

195-200 Same as above. N

200-205 Mudstone, demnse, blue-grey, more siltstone than above,
some chert/quartz grains, amber to yellow-brown in the

(claystone, siltstone) matrix.

205-210 Same as above.
Drilling Rate: 2.5 min/ft.

210-215 Same as above, better cutting returns.

Precision Engineering, Inc.
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215-220 Sandstone, 50%, fed—purple, very fine, well sorﬁed,
stained yellow, effervesces with HC1l; mudstone, 50%,
red-purple and white (soft), chert.

220-225 Mudstone, red-purple, white (soft), no sandstone, clear
quartz with impurities (black specs).

225-230 Same as above.
Drilling Rate: 225-235 1ft/min.

230-235 Same as above, amber quartz grains.

235-240 Same as above, 2% sandstone, clear and stained (yellow to
red) effervesces. '

240-245 Same as above, 1% stained sandstone, chert.
245-250 Same as above, no sandstone, plus chert.
250-255 Same as above, 1%'clear sandstone, chert.
255-260 Same as above.

260-265 Mudstone, red-purple, 2% blue-grey, no sandstone or
chert.

265-270 Same as above, 10% blue-grey.
270-275 Same as above, 30% blue-grey.
275—280 Séme as above,

Deviation survey @ 248' = 1/4 degree.

Stuck in hole éfwé75' cuttings fell back in and stuck bit while

- running deviati®n survey. Circulated and freed pipe.

11-30-99 .
Mud flowing from casing approximately 1 gpm.
Viscosity 36 seconds.

280~-285 Mudstone, Same as above.

285-290 Sandstone/siltstone interbedded. Sandstone is partially
silica cemented, some carbonate cemented (50%/50%) ,°
multicolored silica particles in sandstone; siltstone is
red-purple, weak (easily broken). Sandstone 60% of
section. : :

290-295 Sandstone/siltstone, with interbedded dark lithic

particles (50%), 40% sandstone, siltstone is more
competent (dense). Drilling Rate: 2 ft/min.

Precision Engineering, Inc.
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295-300 Same as above, siightly more siltstone, 70%, red-purple.

300-305 Sandstone, (70%) white, little staining, cérbonate
cement; some mudstone, 80% red-purple, 20% blue-green.
Drilling Rate: 2 min/ft '

305-310 Mudstone, red-purple, some minor sandstone pieces (likely
washed up), some limonite staining.
Drilling Rate: 2 min/ft.

310-315 Same as above.

315-320 Same as above.

320-325 Same as above, 10% sandstone

Viscosity 46 seconds.

325-330 Mudstone, redlpuiple 90%, grey 5%, sandstone 5%.

330-335 Same as above.

335-340 Same as above, no sandstorng.

340-345 Same as above.

345-350 Same ag above. Drilling Rate: I‘min/ft.

350-355 Same as above.

Viscoéity 45 seconds

355-360 Same as above. Drilling Rate: 3 min/ft.

360-365 Same aé;gbovg.

365-370 Same as above.

370-375 Same as above, purple mudstone, firmer.
Drilling Rate: 4 ft/min.

Deviation survey @ 248' = 1/4 degree.

375-380 Same as above. /iscosity 46 seconds;
380-385 Same as above.

385-390 Same as above. Drilling Rate: 2 min/ft.

390-385 Same as above.

395-400 Same as above but brighter red, some very thin gypsum
plates. '

Precision Engineering, Inc.
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400-405 Same as above, firmer, especially the blue-grey material
Drilling Rate: 4 min/ft.

405-410 Mudstone, brown-red, firmer.

Viscosity; 46 seconds; Weight: 8.9 lbs/gal.
410-415 Same as above.

415-420 Same as above.

420-425 Same as above. ‘
425-430 Same as above. Drilling Rate: 3-4 min/ft.
430-435 Same as above.

435-440 Same as above.

440-445 Same as above. Drilling Rate: 1-2 min/ft.
Viscosity: 44 seconds; Weight: 9.9 1bs/gal.
445-450 Same as above.

450-455 Same as above.

455-460 Same as above. Dense.

12—1—99

Well flowing 1 gpm.
Viscosity: 46 seconds; Weight: 9.1 lbs/gal.

460-465 Same asabove.

465-470 Same as above.

Deviation survey @ 435' = 3/8 degree.
470-475 Same as above.

475-480 Same as above (mainly claystone).
Viscosity: 43 seconds; Weight: 9.3 lbs/gal.

480-485 Same as above, slightly more red, some blue-grey mottling
“15%. Pits gaining volume. ’

485-490 Mudstone, red-brown, red-purple, 5-10% grey mottling;
siltstone, yellow-red, brown, slightly calcareous.

Precision Engineering, Inc.
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490-4095
495-500
500-505

505-510

510-515
515-520

520-525

Same as above.

Same as above.
Same as above.

Same as above
(50%-50%) .

with “2% sandstone white and dark lithics

Same as above.
Same as above.

Same as above.

Viscosity: 58 seconds; Weight: 9.9 lbs/gal. Mixed 10 sacks gel.

525-530

530-535

535-540

Viscosity: 48 seconds; Weight:

o

Same as above with some siltstone; ~10% sandstone, white,
hard, calcareous cement, quartz (50%) dark lithics (50%),
very fine grained.

Same as above with ~1% sandstorne.

Same as above.

9.9 Ibs/gal.

Drilling Rate: 2 min/ft.

540-545

Same as above.

Blue Water Creek and Shinaiump Undiffefentiated

- 545-550 Same as above, 50% grey, 50% red, soft to firm
Drilling Rate::éiﬁin/ft.

550-555 Same aslébove with some gypsum.

555-560 Same as above.

Drilling Rate: 5 min/ft from 558-573.
speed to try to increase drill rate)

(At 573" increased rotation

560-565 Same as above some firmer grey.
565-570 Same as above, 60% red, 40% grey
570-575 Same as above, 70% red, 30% grey.
575-580 Same as above, 50% grey, 50% red, a few sandstones
grains.
580-585 Same as above.
- 8 -
Precision Engineering, Inc.
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585-550 Same as above, "2% sandstone, quartz with silica cement.
590-595 Same as above some limonite.
Drilling Rate: 5 min/ft.

595-600 Same as above, a littIe siltier, 5% sandstone, very fine
to fine, some limonite staining.

Viscosity: 43 seconds; Weight: 9.9 Ibs/gal.

600-605 Same as above, silty mudstone, white and vellow stained,
sandstone 10%.

605-610 Same as above with red sandstone, 15%.

610-615 Same as above, 5% sandstone.

615-620 Same as above, 5% sandstone. Less limonite.

- Viscosity: 39 seconds; Weight: 9.9 Ibs/gal.

620-625 Same as above, 3% sandstone.

Pit volume appears to have increasedlsince morning.
625-630 Same as above.

630-635 Same as above.

Mixed mud. Viscosity: 57 seconds; Weight: 10.0 lbs/gal.

‘Larger and more cuttings. 30% sandstone (origin?)
Lowered pit approximately 1 foot at 2:30 pm. Full again at 4:30

pm. .

635-640 Silty mudstone, red, firm to soft; sandstone, red, soft, |
very fine, slightly calcareous cement.

640-645 Sandstone, red-purple, some white, some mudstone,
primarily siltstone, sandstone is typically dark colored
minerals, very fine but some larger particles, rounded,
some limonite.

Drilling Rate: 5 min/fE.
Viscosity: 56 seconds; Weight: 10.4 lbs/gal.

645-650 Sandstone, clean, well rounded, quartz and dark litHigs,
silica cement, some limonite stained. '

Viscosity: 55 seconds; Weight: 10.6 1bs/gal.

12/3/99

Precision Engineering, Inc.
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Well flowing-estimate 10 gpm (end of pipe not reachable)

12/4/99
Flowing clear - measured 13 1/2 gpm

Deviation survey @623' = 7/16 degrees.

Drilling Rate: 2 min/ft.

650-655 Sandstbne, red; mudstone, grey, most likely cave in.
Viscosity: 55 seconds; Weight: 11.5 lbs/gal.

655-660 Same as above, 5% light grey sandstone, well rounded,
qudrtz, silica cement.

660-665 Sandstone, red, very fine, 5% light grey sandstone, red
' and white chert, grey mudstone, some gypsum.

665-670 Sandstone, red, 50%, some Iight grey sandstone, some
limonite; grey, mudstone.

670-675 Same as above. Red sandstane consists of quartz,
sub-rounded, red stained, very fine; grey mudstone.
Drilling Rate: 4 min/ft.

675-680 Mudstone, grey; sandstone, light red, soft; siltstone,
firm. Small piece of well rounded gravel (siIica), Z0%
purple silty mudstone.

680-685 Sandstone, light "red, soft, 50%; I'ight grey sandstong,
firm, 20%; 10% of sandstone is strongly calcareous;
purple silty mudstone.

Drilling.Rate: 4-5 min/ft.

Viscosity: 50 s€conds; Weight: 1I.5 Ibs/gal.

685-690 Sandstone §0% light red; 20% purple siltstone; 20% grey
mudstone, some dark grains and is firmer. - :

630-695 Sandstone, 80%; light red, soft, very fine, well sorted,
stained quartz, and Iight grey, finer, lithics in well
sorted guartz, calcareous; 20% silty, grey mudstone; some
limestone.

695-700 Light red, well sorted, soft, calcareous sandstone;
medium grey mudstone, silty, some limonite.
Drilling Rate: 10 min/ft.

- Precision Engineering, Inc.
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700-705 Sandstone, red- brown firm, calcareous when crushed, very
fine, guartz with red stain, pale red, silty to very fine
sandstone, hard, quartz and dark minerals, 80%; mudstone,
grey and purple mudstone (20%) .

705-710 Sandstone, 60% light red; 20% red mudstone; 10% Iight
grey sandstone with limonite; 10% sandstone with angular
red mudstone clasts to very fine sand, calcareous when

crushed, hard.
Drilling Rate: 10 min/ft

710-715 Same as above.
Pump not pumping well. Viscosity 78. Half of volume as before.

715-720 Same as above with more grey and red mottled mudstone,
and gypsum.

Moenkopi Formation (820')

720-725 Sandstone, pale red, 60%, effervesces when Brokep,
mudstone, grey, 20%, 5% mottled; 5% limestone.
Drilling Rate: 10 mln/ft, Viscosity 90, Weight 11.5

725-730 Same as above.

Trip bit; locked up

12/5/99
Bit 0.K. - 2 jets plugged - clean bit and return trip *(did not
change bit). Bit in excellent condition otherwise.

Viscosity: 74 seconds; Welght: 11.5 lbs/gal.

Circulate, pebbly chert and other silica rocks, sandstone - pale
red, fine not c&lcareous, quartz grains in pale red matrix, some
(approx1mately 10%) dark lithic rock grains alsc - also medium
grey mudstone (15%) rounded, easily broken by hand. Very sIow
drilling. Still poor pumping. 730-731 Calcite infilling (1/4")
6:50am - Shut down - no progress (3/4') since 4:40am. Trip bit
still locking up. Bit worn, replaced with carbide button,
(Security) .

12/6/99

Work on pumps. Trip back in hole. Ream 150 feet with new button
fit - old button bit was undergauge.

6:15pm - Drilling Rate: 12 min/ft

730-735 Sandstone, pale red to light red, 70%, well sorted

quartz, slight staining, red sandstone; 30% grey
mudstone, dark purple mudstone.

Precision Engineering, Inc.
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735-740 Same as above. 10% white sandstone, same characteristics
as the pale red - some dark chert, some white mudstone. '
Drilling Rate: 20 min/ft.

Viscosity: 50 seconds; Weight: 11.5 lbs/gal.

740-745 Same as above. 10% white mudstone mottled with purple;
grainy (gypsum?). '
Drilling Rate: 15 min/ft,

Viscosity: 40 seconds; Weight: 11.4 lbs/gal.

745-750 Same as above. Somebcherty'limestone (?) fizzIes some.
Deviation survey @ = 7/16 degrees.

Viscosity: 46 seconds; Weight: 11.5 IBs/gal.

12/6/99
11:50pm - Swivel leaking
Viscosity: 46 seconds; Weight: 11.4 1bs/gal.

750-755 Sandstone, 50% I1ight red, 40% pale red, to I0% white,
very fine, well sorted, clear quartz, very fine dark
lithics, non-calcareous, angular to sub-angular; 1-2%
overall limestone, grey-green to grey. 1% dark red
mudstone.

Drilling Rate: 8 - 10 min/ft

755-760 Same as above, effervesces when particles are crusﬁed;
mudstone approximately 15%, hard drilling.
Drilling Rate: 8-10 min/ft.

760-765 Same as..above, pale red sandstone, frosted, 60%,
sandstone is non-calcareous; approximately 10% mudstone,
some gréy claystone approximately 2%.
Drilling Rate: 12-13 min/ft

Viscosity: 66 seconds; Weight: 11.6 lbs/gal.
765-770 Same as above.

770-775 Same as above, approximately 40% mudstone - dark
red/purple with minor grey to light blue white, sandstone
still very light red to tan, angular to sub-angular,
quartz frosted, well sorted, some red staining gives
overall light red color, non-calcareous, red staining
very slightly calcareous.

775-780 Same as above. Minor limestone pieces are angular -

sub-angular, well sorted quartz, non-calcareous/mudstone
is calcareous.

Precision Engineering, Inc.
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Drilling Rate: 9-10 min/ft. Bit bounced significantly in

this interval.

780-785 Same as above. Some clear, some frosted, mainly angular,
very fine; approximately 30% purple, 15% grey - blue
mudstone.

Drilling Rate: 7-10 min/ft.

Viscosity: 50 seconds; Weight: 11.6 lbs/gal.

785-790 Sandstone, 50% white, quartz, well sorted, very fine,
angular to sub-angular dark lithic rock, rare mica, ve
weakly calcareous; approximately 5% mudstone, primarily
blue grey, some brown-red/purpte, -

Drilling Rate:7—1q min/ft.

790-795 Same as above.
Drilling Rate:6-7 min/ft.

Viscosity: 52 seconds; Weight: 11.8 lbs/ga;.
785-800 Same as above.

800-805 Same as above, Drilling Rate:8-10 min/ft.
805-810 Same as above, Drilling Rate:8 min/ft.
810-815 Same as abo&e, Drilling Rate:6-7 min/ft.
Viscosity: 51 seconds: Weight: 11.8 1lbs/gal.
815-820 Same as above, Drilling Rate:8-10 min/ft.
820-825 Same as. above, Drilling Rate:12 min/ft.
825-830 Same asabove.

830-835 Same as above,

835-840 Same as above, some less red,
Drilling Rate:11 min/ft.

Viscosity: 52 seconds; Weight: 11.9 lbs/gal.

846—845 Same as above, more tan, less pale red, 80% tan 20% pale
éigiling Rate: 20 min/ft.

Glorietta Formation (846')

845-850 Same as above.
Drilling Rate:5-8 min/ft.

Precision Engineering, Inc.
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Viscosity: 51 seconds; Weight: 11.9 lbs/gal.

850-855 Same as above, slightly yellow tan-yellow a Iittle easier
to break.

855-860 Same as above, only 2% Iithics in sandston:
Drilling Rate:8 min/ft.

4]
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R

Viscosity: 52 seconds; Weight: 11.9 Ibs/gal.

860-865 Same as above, less yellow.
Drilling Rate: 10 min/ft.

865-870 Same as above, tan.
Viscosity: 51 seconds; Weight: 11.9 1lbs/gal.

870-875 Same as above, some yellow mostly tan, one fracture face
with red staining.

Table has been popping some, approximately 30 feet.

875-880 Same ag above.
Drilling Rate:10 min/ft.

Viscosity: 55 seconds; Weight: 11.9 1bs/gal.

12/7/99
880-885 Same as above.

885-890 Same sandstone, shows more mudstone (red-purple) than
above approximately 30%, many sandstone pieces show
fracture-dendritic psilomélane, Bematite coating on
faces, non-calcareous. !
Drilling Rate: 20 min/ft.

890-895 Same as above, non-calcareous, angular, clear but some
frosted, very fine approximately 15-20% mudstone.

Viscosity: 54 seconds; Weight: 11.9 1lbs/gal.

895-900 Mudstone plus sandstone interbeds, sandstone as above,
mudstone (887-993), mudstone dark red-purple, '
non-calcareous, mudstone/sandstone approximately 60/40%,
suspect rate in mudstone approximately 40 min/ft,
sandstone 6-10 min/ft.

Viscosity: 56 seconds; Weight: 12 1lbs/gal.
900-905 Sandstone, same sandstone as above, approximately 20%

mudstone, slow drilling appears to be in mudstone.
Drilling Rate: 9-12 min/ft.

- 14 -
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Viscosity: 57 seconds; Weight: 12 1lbs/gal.

905-910 Same as above.

12/8/99 Drilling 1:05 pm

7 7/8 bit. 15,000 1bs on bit
Drilling Rate:5 min/ft.
Viscosity: 46 seconds; Weight: 11.8 lbs/gal.

910-915 Same sandstone plus slough from trip, mostly red purple
mudstone, wall cake balls.

915-920 Sandstone, white as above plus red purple mudstone
50/50%, as above, one piece of light red very, very fine
sandstone, non-calcareous, one piece of greenish-grey
mudstone, 10% grey mudstome.

Drilling Rate:8-10 min/ft.

920-925 Sandstome-red purple mudstone-grey mudstone (softer tHan
red-purple) 40/30/30%. -

925-930 Same as above, sandstone plus red?purple”mtdstone plus
‘ grey mudstone. '
Drilling Rate: 12 min/ft.

Viscosity: 48 seconds; Weight: 11.8 lbs/gal.

935-940 Sandstone, white,” very few Iithics, sub-angular, well
~sorted, 40%, slightly calcareous when crushed; red brown
mudstone 40%; grey plus purple mudStone, 20% mottled
together. _ )
Drilling Rate:10 min/ft.

Viscosity: 49 seconds; Weight: 11.9 lbs/gal.

940-945 Sandstone, white to tan (as above); purple plus grey
mudstone, soft red brown mudstone, blocky, firmer.

945-950 Same as above.

Yeso Formation (948?)

950-955 Red brown mudstone 60% (grey mottled modules); 35%
sandstone, very slightly calcareous; 5% greenish grey
mudstone.

955-960 Mudstone, red brown, blocky in appearance, 30%; mudstone,
red purple, 30%; sandstone, tan white, slightly
calcareous, 30%; greenish grey mudstone with quartz sand,
lithics were green modules 8%; red sandstone with quartz
lithics, banded as to silt and sand, a few grey mud
balls.

Viscosity: 48 seconds; Weight: 12 lbs/gal.

- 15 -
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Deviation survey @ 928' = 1 1/4 degrees

960-965 Sandstone, light grey (same as above); 40%-mudstone red
brown 30%; red purple 5%; light grey mudstone, medium
soft 20%; grey mud balls 5%.
Drilling Rate: 10-12 min/ft.

965-970 Sandstone, light grey to tan 60%; red brown mudstone 35%;
red purple 5%. -

12/9/99 1:20 am

970-975 Sandstone, strongly calcareous when broken, Iight grey,
very fine, angular to sub-angular, quartz, flakes crumble
easily, some red brown mudstone washes up with
sandstone-suspect washout from above,

Drilling Rate:12 min/ft.

Vigcosity: 46 seconds; Weight: 12 lbs/gal.
975-980 Same as above.

8980-985 Sandstone as above; red brown mudstone, some medium grey
mudstone 60/40%, sandstone/mudstone approximately 50/50%,
mudstone/sandstone is likely interbedded although some
washing may be occuring-caliper log will tell
Drilling Rate: 9-10 min/ft. '

Viscosity: 51 seconds; Weight: 12 1lbs/gal.

985-990 Mudstone, red brown 90%, grey/purple 10%, minor TIight
blue grey, some mottled red brown/blue grey, crumbly, few
pieces of sandstone but rare.

Drilling Rate:7-10 min/ft.

990-995 Sandstone/mudstone 50/50%, sandstone is very fine, weakly
calcareous, light blue grey-very light red, quartz,
rounded to sub-rounded, slightly frosted to clear;
mudstone 50/50%, red brown-light blue grey-medium grey,
some mudstone washing from above.

Drilling Rate:5-6 min/ft.

Viscosity: 52 seconds; Weight: 12.1 lbs/gal.

9895-1000 Same as above, some chert.
Drilling Rate: 5-6 min/ft.

Viscosity: 55 seconds; Weight: 12.2 lbs/gal.

1000-1005 Same as above, slightly more mudstone—approximate;y
60%, grey mudstone is slightly calcareous.

- 16 -
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1005-1010 Same as above, some chert, sandstone is calcareous when
broken. '
Drilling Rate:7-10 min/ft.

Viscosity: 7-10 seconds; Weight: 12.2 lbs/gal.

1010-~-1015 Same as above, mudstone/sandstone approx1mately'76/3q ;
mudstone red brown/blue grey approximately 80/20%.

1015-1020 Sandstone, very slightly calcareous, sub- rounded,
generally clear, very fine light grey-white, crumbles
easily; approximately 25% shale that appears to have
sloughed from walls above (large pieces), red brown and
mottled, medium to light brown grey.

1020-1025 Same as above.

1025-1030 Same as above, some blue green mudstone pieces, some
(minor) dark red sandstone, very fine non- calcareous,
some clay balls with sample, added water and'cIeangd
B;ElTlng Rate:7-9 min/ft .-

Viscosity: 43 seconds; Weight: 11.8 lbs/gal.

1030-1035 Same as above. |

1035-1040 Same as above.

1040-1045 Same as above, 40% sandstone.

1045-1050 Same as above, 70% sandstone, sandstone appears a
little coarser.

1050-1055 Same as above, 70% sandstone, some sandstones have
slightly~larger quartz gralns, sub- rounded clear.
Drilling Rate: 10 min/ft.

Viscosity: 56 seconds; Weight: 11.6 lbs/gal.

1055-1060 Same as above, 60% sandstone, dark grey, Hard Iimestone
20%.

Rotary table very noisy at 1057'.

1060-1065 Limestone, hard, dark grey to grey 60/30%, red purple
mudstone 10%, sandstone grey, limestones may be partially
dolomitized.

Drilling Rate:10 min/ft.

Viscosity: 48 seconds; Weight: 11.6 lbs/gal.

1065-1070 Limestone 70%, red brown 15%, red purple, 18%, white

soft to clay balls 8%, grey mudballs 8%.

- 17 -
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Ciniza Well #4 Log“:;

Total depth 1076 feet

Deviation survey @ 1040' = 1 1/2 degrees

12/10/99 - 12/15/99

Ream 17 1/2"to 775!'.

Set 13 3/8" casing to 731' and cement.

Cone lost off reaming bit. Washed hole to 1075°'.
Cone at 1076°'.

12/16/89

Begin reaming 12" hole. Well completed as open hole from 731' to
1020. The 7 7/8" rathole is from 1020' to 1076'.

Well shut in pressure, before perforating, on 1/10/00 was 112 psi
with unrestricted flow at approximately 110 gpm.

Bt PO

Perforated 13 3/8" casing with 8 shots per foot from 560'-715' to
increase production.

1/27/00

Unrestricted flow not measured at the time of this report.

Precision Engineering, Inc.



COMPLETION DIAGRAM
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INIZA WELL #4
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