
Jim Lieb 
t,.v6.._f 

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

Sent: Monday, April 02, 2007 7:54AM 
' "'-__c. "() 
l , ' .. 

To: Ed Riege e_)(u~· 

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, 
please 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)-4 76-6030 
b9PEL monzegliQ@$t<:lte.nm.LJ$ 

Websites: 
New Mexico Environment Department 
liaz.a.rd..o.Ys Waste B..Yre.iU.I. 

Please 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 hy the Sybari 
- Antigen Email System. 
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Jim Lieb 

From: 

Sent: 

To: 

Cc: 

Subject: 

Jim Lieb 

Tuesday, April17, 2007 9:25AM 

'Monzeglio, Hope, NMENV' 

'Chavez, Carl J, EMNRD'; Ed Riege; Steve Morris 

RE: New API separator 

Importance: High 

Hope: 

Page I of3 

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 April27. I reply 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 I 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. I 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 29th 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. 

I am also putting together the well logs information you had requested for delivery by end of April. I believe that I 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 
I-40, Exit 39 
Jamestown, NM 87347 
(505) 722-0227 

4/24/2007 



fax (505) 722-0210 
jlieb@giant.com 

From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Tuesday, April17, 2007 8:19AM 
To: Ed Riege; Jim Lieb 
Cc: Cobrain, Dave, NMENV; Chavez, Carl J, EMNRD; WPRICE@state.nm.us; Steve Morris 
Subject: New API separator 

Ed and Jim 

I 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 questions and provide us with an update for correcting the leakage from the New API separator by Friday April 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 



2905 Rodeo Park Drive East, BLDG 1 
Santa Fe NM 87505 
Phone: (505) 476-6045 
Main No.: (505-476-6000 
Fax: (505)-476-6030 
QQQ_~ ,mo nzeglig_@~ta~~ f11Jl.J..I~ 

Websites: 
New Mexico Environment Department 
Hazardous Waste Bureau 

the new 

Page 3 of 3 

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. 
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PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE: 

MATERIAL CHARACTERISTICS 
(MQLSTURE.CONDITION ~OLOR.GRAINSIZE ETC l 

CLAY, SILTY, DRY, RED BROWN, FIRM, SOME ROOT MATTER 

CLAY, RED BROWN, MOIST, STIFF, SOME ROOT MATTER, SOME CARBONATE NODULES < 1 em 

CLAY, SANDY, CARBONATE NODULES APPROXIMATELY 3mm, STIFF, DAMP, RED BROWN 

CLAY, SILTY, DAMP-MOIST, RED BROWN, STIFF 

CLAY, VERY STIFF, RED BROWN, MOIST 

CLAY SILTY STIFF MOIST BROWN 

96-133 
6921.6 
48.4 
WHK 
8-28-96 
24.4 
OW-30(0647) 
1 

PID 
(nnml 

PID-Oppm 
ALL SAMPLES 

LOGGED BY: WHK 
SIZE AND TYPE OF BORING: 4 1/4" ID Hollow Stemmed Auaer 
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PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 

s DATE: 
A STATIC WATER: 
M BORING ID: 
p PAGE: 
L MATERIAL CHARACTERISTICS 
E (MOISTURE CONDITION COLOR.GRAINSIZE ETC.l 
c SAID, FINE, SILTY, BROWN, DAMP, MODERATELY DENSE 
c 
c CLAY SILTY BROWN VERY STIFF MOIST 
c CLAY, BROWM, VERY STifF, MOIST, SOME CARBONATE SPECKS > 28' 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c CLAY, SANDY, WET, SOFT, RED BROWN, SANDIER@ 41.2-41.7 
c 
c 
c 
c CLAY, BLACK, WET, ABUNDANT CHARCOAL, SOFT, SOME ROOT MATTER 
c 
c CLAY, LIGHT BROWN, WET, SOFT, VERY SLIGHTLY SANDY, SILTY 
c 
c 
c GRAVEL, lfATHR BEARIBG, CHERT, SANDSTONE, SOME LIMESTONE, MODERATELY DENSE 
c 
c 
c 

LOGGED BY: 
SIZE AND TYPE OF BORING: 4 1/4" ID Hollow Stemmed Auqer 

96-133 
6921.6 
4 8 0 4 
WHK 
8-28-96 
24.4 
OW-30(0647) 
2 

PID 
rnnml 

PID=Oppm 
ALL SAMPLES 

WHK 



PROJECT: Giant Refinery 
Ciniza 

-- -- -
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PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· s DATE: 

A STATIC WATER: 
M BORING ID: I p EAGE· 
L MATERIAL CHARACTERISTICS 
E . (MOISTURE. CONDITION. CO !LOR. GRAINS!ZR.UC J c ~ llTIR BllliiG, CHERT, SANDSTONE, SOME LIMESTONE, MODERATELY DENSE c 
c 
c .smJ., ClliJLB PORI!TIOI, MOIST, HARD, RED TO WHITE (CARBONATE INDURATION) c 

NOTE: STATIC WATER ELEVATION 33.5 @ .5 HOURS AND 24.4 @ 72 HOURS 

LOGGED BY: I SIZE AND TYPE OF BORING· 4 1/4' ID Hollow Stemmed Auqer 

96·133 
6921.6 
48.4 
WHK 
8·28·96 
24;"4\ ' 
OW-30{0647) 
3 / / 

,._ ----
PID 

lnnml 
PID=Oppm 

ALL SAMPLES 

WHK 



11/07/97 12:26 PRECISION ENG. ~ 5057220210 N0.388 [;106 
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PROJECT: G~a~t Refinery 
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6 .~-7 .~ LU+tLLLL ..L 

PRECISIOi'-1 ENG. --> 50657220210 

PRBCIS.ION E~GlNKERING I INC. 

LOG OF T&ST BORINGS 

·' 
MATERIAL CHlRACTERlSTICS 

I MOISTURE. CONDlTtON !COLOR. GRAINSIZE. ETC l 
~ SLIGRTLY SILTY 1 DAMP TO Di~, DARK ~ED BROWN, STIPP 

' 
I 
' ' 

; 

' 
' 
I 

I 

I 

: 

fiAY SLIGHTLY SANDY ROOT MATTXR RRD BROWN MOIST. STIFF 

FILE #: 
BLBVATION: 
TOTAL DEPTH: 
LOGGED BY· 
OATB: 
STATIC WA'l'RR: 
BOliNG ID: 
P1GE· 

N0.388 [;103 

96-133 
6913.5 
49.0 
WBK 
8·23·9D 
30.6 
OW-29(0644) 

_l 

PlD 
lncml 

PID,Oppm 
ALL SAMPLES 

7.4-10.6 111-··1/J c CLAY, SILTY, ROOT MATTER, RED BROWN, MOI~T, SOME CALCIUM CARBONATE HODULBS < 2 mm, 
111·-·/J/ c STIFF·HARD : 
Ill-··/// c I 

111---111 c ' 
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~~~:=~~~~ lL c 
1.0. 6 c I 
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/IIIII/II c I 
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~~~~~VII c ' 
1~ 3 c ' 

lJJ-14 7 '/U/ c I rut. SLIG!f'l'LY SANDY MOIST STIPP RED !BROWN 
14 7-14.9 , I--- :15 c 'CTJ.Y SILTY STIFF. MOIST RED BROWN : 
14.9-16.0 tt.tfftttt c .9.m, SLIGl!TLY CLAYEY, DENSE, MOIST, uq BROWN 

16 0 ttt//uu c r 

16.0-20.5 11111//11 c CUt MOIST, REO BROWN, Hill, CHARCOAL ~9-20' 
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111111111 c ' 
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22.2-24.3 1~~~~~~~~ c CLAY1 SILTY, SILT IN LAMINATIONS, DRY·M.IS'l' 
c r 

,. 10GGED BY: WRX 
SI2E AND TYPE OF BORING· 4 1/4 1 m Hollow Stemmed Au.11er : 

,. 
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PROJECT: Giant Refinery 
Ciniza 
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PRECISION ENG. ~ 5057220210 N0.388 Q04 

PRECISION ENGmEERING, INC·. FILE n: 
ELEVATION: 

LOG OF TEST BORINGS ·: TOTAL DBPTR: 
LOGGED BY· 
DATE: 
STATIC UT.ER: 
BORING ID: 

MATERIAL CHjRACTBRISTlCS 
IMOIST!JliR CONDITIONJCOLOR GRAINS!ZE. ETC.} 

~A~~; 

~ SILTY, SILT IN LAMINATIONS, DRY-MOlST 

' 
tLn, ROOT fti.ATTBR, RBD BROWN, STIFF, MOI~T, SLIGRTLY BLOCKY, SOME CUBONA'l'E NODULES 

APPROXIMATELY 1/2 em AT 26.0·27.5, FRACTIRES DURING SAMPLING FORM SLICKENSIDED 
SURFACES, SLIGHTLY SANDY 33.5·33.& 1

, WETr, 35' 
! 

' 
I 
' 

: 

: 

~ 
I 

t 
' I 
I 
i 
I 
' I 

' 

' 
I 
' . 

iSHD. LIGHT BROWN WET. Jo!t'D!UM. OEBSE I 
I 

~ LIGHT BROWN, WBT, SOFT, SOME 3/4' ~RAVEL RARB 
r 

I 
I 
i 

I 

~ COARSE SANDY, WET, SOFT, LIGHT BRqWN, CALCIUM CARBONATE 
.. 

CLAY, LIGKT BROWN, WBT 1 SOPT, SLIGHTLY ~ANDY> 42.5' 
I 

: 
! 
: 
! 
! 
r 

GIAIEL, SLIGHTLY CLAYEY, CIERT, LIMBSTOf.B, PETRIFIED WOOD, SABDSTOME, MULTICOLORED 
TO LIGHT REO BROWN, DENSE, llTIR ~' SANDIER >45' 

:· 

; 

LOGGED BY: 

96-133 
6913 .5 
49.0 
WHK 
8-23-96 
30.6 
OW-29(0644) 
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PRECISION ENG. ~ 5057220210 

PRl!CISIOi E;jC!!lE!iiNG, INC. 

LOG OP !EST BORiiGS 

IOTB: COMPLiTiD AS A 41 MCHifOliNG ~ELL. I Sii COKPLETIOR DIAGRAM. 
1. 

FILB 1: 
iLBVATIO!l: 
TOTAL DBPTH: 
LOGGBD JY: 
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STATIC lATER: 
BOiiiG ID; 
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OM-2910644) 
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LOGGED BY: IBt 
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SURfACE ElEV.lTIOII: ee3o FEET 
:z:: (11 
0 (!I 
;:. ~ < • cr. .:. .... .;. 
w i :z: ... .i SYMBOLS .... D[SCRIPTIOII 
~ •. •. r.l'! TRIASSIC P(RICO 

rt•ll!ml SS C~~r~~ili~~l!:o ~m;u~E~~~ t- ;mm "'CUl.' wTMEil£11 • • 61.• i~iiii J rtET: SAIIOSTOIIE, LIGHT 8RCWW, rJN\".oGAAIIIEll I :::::;, Vlllf Sll'!r I'I(QIUI' TO COAASE WillS, CXJINP'CIStO - mmi OF QUAATZ ltiTM llli!OA Ol[lll .I.ICO LUESTOII(, 
~ "'"'' l(.liiD, rii£5H 

s.o~1::1:1~=11;;;: -~ ~~ ~ :::·~ ~~';, rrn 
~8 zc ft:ET: SMAU, REUOIS1t IROWN, SILn, SAIIDT, 

VITII GIIAYEL-SlZt'D f'~HTS ~ PETIUF'IED IUlD 
All]) LII'I£STOII£, son. fR£511 
Gll.l.ll(S HARD FIIJII '2'9 F tEl 

GRADES son FR~ ·&O FUT 

61 fEET: s•NDSTOII'E, GliAT, STll'T, Flll£•t0 IEDJII'
~~--l GUJJt(D. C-'lC..ll!E~, HAID. fR(s.f 

C rtET: Skl.LE, GII.I.T. Slln, SA!Cil'f. son. f'l~ 

GIIAD(S Mo\.R D fRat 90 FEET 

104 fEET: SANDSTO!IE, GUT Ttl 8LUISN &IIAY, F'llll'i• 
GII.I.I~(D, TI41NL'I' BEOOED, ICHO.LCJJitCUS, VlTM 
INTEA8£DOEO IU:COISM Sfll~ SAKOT IIIOSTO~. IIUO, 
FRESH 
GUDES lliOiollll f'ICII 112 FEET 

143 HET: SIW,E. GIIA'I', Sll TT, 5-liiOT. ~111!1, n!ESII 

60li~C: CCIIP\.E'T£0 AT US.O f'tCT CN !2/lS/80. 
4-IHtH PVC PlE~£TEI I~TAllfD ~ITH P£RFO«ATI~ 

flltltt 117 .a TO 137 .a F(ET, 
GUV£l l'lJ.C[O t"RCPI HJS.O TO ll7 .8 FtET AIID lllWG 

~(AI,£0 IIITII 8£11TCIII1t .1.110 crr.ri1T TO suai'A(£. 
GRDUNO WATER LEVEL ~~SUII(D AT t7.J F~ET ~(lOV 

GRCUMC OR l/5/81-

~ :. ,. 

LO.G OF BORijNGS _______ .. 
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cr: .... 
z 0 
0 0 

SYMBOlS 

. . 
BORING OW-1'3 
SURFACE El£VATIOK: e9t<4 FEET 

TRIASSIC PEJUOO 
OHHlE FORW.T!OII 

DESCRIPTIO II 

Z_:_~~~~Alij REDOISH BROWIC SilTY F!HE SJJIOY WY SOFT _ WEA THER.ED • •. 

GAAOES IIITH CAAYEl FRill 3 TO 6 FEET 
FEET: SHALE, REDOISK BROI/Jf, SILTY vtnt' 
F! HE SAXD, SOFT. FR.ESK . : 

GRADES \liTH THill ln£STOI!£ !JCTERBEOS fR(Jt 
TO 32 FEET 

GRADES GAA Y AHO HARD FRill ~ HET 

.GRADES REDOISH BRO\Ill FR{II SS Fm 

70 FEET: SAHOSTDHE, IlliTE TO WY, F!HE-GAA!I£1), 
!HTERBEODED ~ITH REDDISH SROWM SAHDY HUOSTOIIE, 
THill BEDDED, liARD, FRESH . . 

79 FEET: SA/IDS TOllE, ll GKT 8RCMI, FI HE -GAA t 1!£0 
ll!TH SOKE MEDII.J1 TO COARSE GAAII!S. :SUGITL.T 
CALCAREOUS, COtiPOSEO Of QUARTZ ll!TH K!J()R 
L IHE:STOI{( , HARD, FR.ES!I 

~~;fW~ 104 FEET I SHALE, REOOISll BROII!C, s.AKOY, IIITH 
OCC.l.S I OIW.. TH I H I HIT RBEDS OF SANDSTO!IE A.JCD 
LIME:STOHE, HARD, FRES!I 

BORING COMPLETED AT 108.0 FEET 011 12/10/a:!. 
1\C!UIIG AlLO\IED TO CAVE FRDI1 98.2 TO 104.0 FEET. 
4-!HCH PVC PJEZCK:TER INSTALLED li!TK PERFORATIOICS 

FRill 78.Z TO 98.2 FEET. 
GRAVEL PLACED FROt1 74.0 TO 98.2 HET AHO !!OR!IIIi 

SEALED Ill rn SEJCTOHITE AHO CO'EJCT TO SURF AU. 
GROUHO WATER Lt'IH I'IE.l.SUREO AT ZJ .2 FEET BEla/ 

r.ROUHO OH l/S/81. 

LOG OF BORINGS 
""-""-··-~-
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LABORAT~Y TEST DATA 
llHUEH 

lllltTS 

~ ... .... .... 

STI(X'TM T£ST DATA 

-

•":""' -

--~ - .... - -C> -.... .... _ -= ~~ ~ .... -- .,. ... ,. ---.... -- .,. 
C> ,. 

"' ... 
< 
a: ,_ 
z 0 
2 0 .... ... ;; < 
a: "' ... ... .... :> z z 
"' ... ::1 SYMBOLS 

CL 

""'' . ...., 
BORING OW-14 
SURFACE HEYATIOIC: 6923 FEET 

TRIA~~!C PER!OO 
CHIHlE FORW.TION 

DESCRIPTION 

•.:··-

REDO ISH BROW!C SILTY I FII!t: SJJW( CU. 'I' I CALCAAE
M. SOFT, H!GHLT !lEATHERED 

Sl'l 24 FEET: REOOI~H BROliN 5tlTl 1 VERT FIIIE S.IJIO 
SOn, HIGHt Y II(ATHERED 

1 

5~ 39 FEET: ~NOSTOHE, BROliN, FIK£-TO COAASE-bRAm-D 
SILTY, WITH OCCASIOP<Al THIN INTERBEDS OF lll'£
STOHE, HARD, FRESH 

BORIHG COMPlETED AT 45.0 FEET OH 12/17/80. 
4--IHCR f>VC PIEZOKfiTR IHlTAlLED WITH PERFORATiOtt> 

fROH 35.0 TO 45.0 FEET. 
GRAVEL PlACED fROH 30.0 TO 45.0 FEET AliO BOl\CIIG 

SEAlED IIITH BEI(TOHITE AHO CDIEI(T. TO SURFACE. 
GROUND ~TER LEVEL HEASUREO AT 25.8 fEET eELOW 

GROUND OH 1/5/81. . 

LOG OF BORINGS 
DA--·-~-
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;:[ SYMBOlS 

BORIHG OW-11 
6423 SURFACE ElEY.HlO>I: 002:1 HET 

D.+t~ L-u,.,tui<JJ t"J..13JI30 
C.ou·?.dlv~l~) 13'-!]fi/.J i4t;"5W 

OESClllPT!OII 

~ 
511 11HASS!C ~ER!"OO 

Ol!l'llE I'OIIMAT!OII 1.& REOO!SH 51!01<'!1 SltTT I'! II( ~. SOFT, H!G4LT M lr'(J.Tl!E~£0 )ti: WOES wm wvn-srrro FAAQ!Eim oF Frl'IE I .4 SA~OSTOII( Mill U~STOIIE f"~ 7 F!ET -:==:;HAtE) JJ fEH: SHALE. GAAT, SILTY, .-till OCC-\.STOI'".at z c TRnt !lfTER!EOS OF ~!T! SAMtlSiOIIE, SOFT, • §§ FRESH 3o= G:l,lO(S Wlill R(OO!SII BRC'IOI S,lJIOS7lJII( f!ITU!BEI:S ..,:.,. = FROM 20 FEET 6.5~ - E3 GAAOES W!ill l}.T(R OF .,.Hi!. F!lf(-GAA!I!Eu Z. c §§ S,l~OSTOII( I'Rc;,l Z3 TO ZC FEE:T 
)Q FEE:T: SAHOSTOH(. lo!Hi!. F!HE~AA!IIED. WITH G:!AVEl-S!Z£0 FllAQ<f:lfTS OF QiERT. OCCASlOMl lilll! !ltTERetOS OF REOO!SH BRO\III F'llf\:-Wl14ED SA~OSTOII(, THllii.T !EOOEO. HARO, FRESH 

. ;;, I ....... FH.ll El c 0 FEET: SH.ll e:. GAA y TO J>URpt( • stt.TT Alit) SAJ!OT • ..:.... i 501'1', FR(SII :.:_: GAAOES II!Tif SOP!£ SAIIO Fillll 47 l'rrT ~ GAAOES GAAY AHO HARD F>l~ SQ iQ 55 tEET 5.0 

R WOES 011!1'! TO LIOO WY f'J!CI'! 55 tEET. SOFT 

GAAOES 1'\JRP\.£ f'RCfl 63 Ft:E:T 

SAAOES GAA Y I'ROM 78 FEET 

g.~ 
'..2 
3.6 Z.J. 
4.3 

-~ 
~§ 
2.7§§ 3.0. 

~;:~1 4.3 

u 
3.3 

GAAOES Wlill OCOOtoPIAt THill !IITF:i!8EOS OF LIME STOllE AHO GAA VEt-S l ZED FAAG'!EIITS OF CHERT ~ 92 tEET 

c .5 ====:; 
Z.l 

w§§§ 
z.oE:l 

~! I 
~:~(; 
;o§ 

~:~i= 
z.z 
Z.7 

z.z 

G:IAOES ~EDO!Sll BROII!f FRc;,l JOJ FEET 

GAADES GRAY AltO HARD f'ROI1 !I 0 FEET 
GAAOES SOFT !Hill 1«l llfTER8EOS f"llOM I I 4 F!ET 
GAAOES PURPliSH GAAT F1!CI'! 117 FEET 

WOES GAAY FRCfl 140 tEET 

BOR!~ C~Pt.ET!D AT 150.0 FEET ON !Z/~/!!0. c. INCH PVC PlEZOI'fltR !MS~AllED ll!i"ri PERI'OilATl~ i"ROI'I CJ.O TO 65.0 f"EET. G:!AVEl ?t.J,CED FROI'I J5.0 70 65.0 FEET AND SOR!.'IG SEALED WITH S(ltTCH!T! ANO CE!'!lff 70 SU~f'ACE. G~O'J~O 11A T(R lEVEl w(,ASUREO AT 20.2 f"EE1 BELOW G;l()UNO 0~ !/S/81. L Q G Q F B 0 RINGS Bvr+v~ d c -t-S/"-;7 
6 ~JJ _____ _..._ 
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MONITORJNG WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 

P.O. BOX26110 

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 OW-11 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

SMW-5 

10826'03" 

35 29' 41" 

(X) 320,778.61 
(Y) 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 

2/13/97 
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4.6 

s.o 

LO.G OF BORINGS 

BORING OW-10 
SURFACE ElEVATION: 6872 FEET 

DESCRIPTION 
TRIASSIC PERIOD 

Clillll.E FOIU'ATrOII . . . . 
REOOISH BROWN SILTY ClAY, SOFT, HIGHlY, WEATHERED 

GRADES WITH TRACE TO SCK IIEDIIJ! "Ti'i ... ,,,~~~;"~-)?.:ii:_:;;. 
GRAINED SAHD-SIZED PARTICLES OF· 
PETRIFIED WOOD, ANO L1 

0 FEET 1 REDO ISH BROWN ~~·.-::..: ·:.-,_.:..· 
SAHD, WITH SOliE CLAY, SOFT, H;~;'~,~~~l~ 

3 FEET: REDDISH BR0\111 SIL TT CLAY 
SOFT, HIGHLY WEATHERED . 
SAND GRADES OUT FROM 16 FEET 
GRADES WITH SAHD FI!Cti 24 FEET ·· · . · . 
GRADES \liTH OCCASIOI<Al THIN IKTERSEOS of: s,..pC_ 
S T1JHE FROH ZB FEET . 

34 FEET: SANDSTONE, COLOR VARIES F~ DAAX: A~ 
REDDISH BROWN T1J IlliTE TO LIGKT GRAY, SILTY, 
FIHE-GRAIHED, HOHCALCJJ!EOUS, SOFT, FRESH 

GRADES BROWN FRCM 45 FEET 

63 FEET: SHALE. GRAY T1J PURPLISH GRAT, SILTT, I WITH OCCASIOKAL THIN !HTERBEOS OF TAlC TO 
BRQII)(. FIHE-GRA!NED, CAlCAR!OOS SAHDSTOI<£, 
HARD, FRESH 

BORING COKPlETEO AT &8.0 FEET 011 lli2SrM. . 
4-!HCH PVC PIEZOHHER P<STALLED WITH PERFOAATIC\'tS 

FROH 40.0 TO 60.0 FEET. : 
GRAVEL PLACED FROI1 36.0 T1J &8.0 FEET AAO !0'!1111: _ 

SEALED WITH BEHTOHITE AHO C!Jo!EHT TO SWACE •.• 
GROUND WATER LEVEL HEASURED AT 1.7 FEET 8E\.O\I .. , 

CROUHO OH 1/5/81. 
, ·---- ~ 

oa.-•• a~~· 
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C>... 

-'"' ~ - -"" .... 
C> ... _ ... _ ... ~ .., .... 

~ .... -- C> ... 
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1
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LOG OF 

w 
1-
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BORING OW-2 
SURFACE £LEVATIOH: 6871 fHT 

31."1. 

DESCRIPTIOM 
]"_RIASS~IOD 

CHINLE FORl'ATIOII 
REDDISH BROIIH SILTY CLAY, SOFT, HIGUt.Y WEATHERED 

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

GRADES BROIIH FROM 50 FEET 

GRADES WTTH ~OHE FTHE SAHO FROH 58 FEET 

SILT AND FIKE SAND GRADES OUT FROM 70 FEET 

GRADES DAAr:: GAA Y FROH 75 FEET 

GRADES WTTH TRACE TO SM SilT FR0!1 80 FEET 

83 FEET:· SHALE, DARJ:: BRO'.IH TO BV.CX, IITTH SIH: 
SAKO AHO GRAVEL-STZED FRAGHEKTS OF PETRIFIED 
IIOOD, HARD 
GRADES GRAY FROH 88 FEET 

GRADES PURPLE TO GRAY F~ 100 FEET 

GRADES SOFT FROH 110 FEET 

GRADES HARO FROH 120 TO 125 FEET 

GRAOEo REDO!SH BROWM FROH 125 FEET, SOFT 

G~DES H~RO FROM 130 F<ET 

GRADES TO PURPLE AND REDDISH BROVH FPOM 135 
FEET 

143 FEET: SAiiOSTOiiE. BRO\IN, f'!IIE-G:Vl~ED, '.:US· 
AHGULft.R. CALCAREOUS, \/Ell SORTED, SOFT 

( 
62.5 FEET: SHALE. PURPLE TO REDDISH BRQim, 

~TTH SOME SILT, HAQD 
BORING COMPLETED AI 163.0 FEET 011 10/31/80. 
~-INCH PVC PI£ZG11Ei[R INSTALLED :<!TH P[RF0°A

i!ONS FROM 48.0 :o 68.0 FEET. 
C'lA'IEL PL>ICEO FRCH 4].8 TO 68.0 FEET ;OND qQP!IiG 

SEALED Iii TH 3ENIONI TE AND CfYtNT TO SURfACE. 
G~OUHD YATER LEVEL HE>I~UREO AT '' 2 FEET B~LGW 

G"OU<O 1/5/81. 
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BORING OW-1 
SURFACE EUYATIOH: 6868 HET .... 

0 
0 
"-

"'· w 
1-
;::) 
z 
~ SYMBOLS OESCRIPTIOH 

6.0i 
CL !_R_If._S.S.I~ERJ..O_O 

CHI tiLE FORK<\ TION 
-~ 

s.o: 

4.0: 

-I 
4.2: 

REO TO REDDISH BROliN CLAY IIITII TRACE TO SOH£ 
S ll T, CALCAREOUS, H!GHl Y WEATHERED 

,____ .•. -"'"-'" 27 FEET: SHAlE, REDDISH BR0\111, SILTY, CALCAR
EOUS, SOFT, FRESH 
GRADES HARD FROM 33 FEET 

GRADES WITH OCCASIONAL THIH LIHESTOIIE,IHTER· 
BEDS FROH 40 TO SO FEET 

GRADES \liTH THIN SAHOSTOHE !IITERBEDS FROH 45 
TO 50 FEET 

GRADES SOFT FROH 65 FEET 

GRADES \liTH THIN SANDSTONE AND LIHESTOI!£ 
INTERBEDS FROH 75 FEET, HARD 

SANDSTONE, VARIEGATED BR~ TO LIGHT 
GRAY, FINE GRAINED, SilTY, SOFT, WITH ROUIIO(O 
TO SUBROUHDEO, CLEAR TO FROSTED QUARTZ GRAINS, 
MICACEOUS, FRESH 

SHALE 
98 FEET: SHALE, REDDISH BR()I(X, SILTY, SOFT, PlES<~ 
BORING COMPLETED AT 99.3 FEET OH 11/10/80. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFQC~T!CIIS 

FROM 89.J TO 99.3 FEET. 
GRAVEL PlACEO fROH 88.0 TO 99.) FEET AND SEALED 

WITH CEMEHT AND BEHTOUITE TO SURFACE. 
GROUND WATER lEVEL MEASURED AT 6.4 FEET BELOW 

GROUND ON 1/5181. 

r.EY TO BORIHGS 
ROC!( SYMBOLS 
~ SMLE [illillillill SANDSTONE m IUOSTC'I'!E 

NOTES: 
I. PENETRATION RATE IN HIHUTES PER FOOT WAS OET(RHIMED 

BY THE TIME REQUIRED TO DRILL EACH IIITERVAL SHOIIH 
~ITH ~CABLE TOOL RIG. 

2. ESTIMATES OF SOIL CONSISTENCY AND ROCK STRENGTH ARE 
BASED ON PENETRAT!OH RATE USING THE FOLLOWING CRITERIA: 

< 4.2 HIH./FT.-SOFT 
=>-4.2 HIH./FT.-HARO 

J. ElEVATION GIVEN IN FEET ABOVE MEAN SEA LEVEL. 
SOIL ClASSlFICATIOH IS BASED ON UNIFIED SOIL CLASSI
FTCATION SYSTEH (PLATE AZ-1}. 

5. ALL DEPTHS REFER TO DEPTH BELOW GROUND. 
5. SEE PLATE I FOR LOCATION OF WEllS. 

LOG OF BORINGS 
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SYMBOLS 

MONITORING WEll MW-4 
SURFACE ELEVATIOH 3383 FEET 

(Unsurveyed) 

DESCRIPTION 

~
' I CL : 0 E02l'Crl-8P0wll S!L ;1 (L;•, LOOSE 

I ' 
_j____J 

i CL TPEDDiSH-BP0\.'11 CLAY, F!?'-' 
", ~ i w'AER LEVEL 8.7 fEET S.S. 10118181 

., I 

.I I 
.·;"/·l' 
·' / "/ 

(_·:j' 
r;%f: 

I 
F1 
r10·_-cj 

GRPOES SILTY A~D SANDY (COARSE) 10-25 FEET 

~<,--:._:., 
f:;"<>':, t SHl VARIEGATED REDDISH-BROim, GRE£~1 ANC L !GH~ F'J~PL' = I SILTY SHALE 

I 
i GRMES REDOISH-BRO\.IN TO REO-ORMIGE, 65-70 
I FEET 

~I =I 
§S SH/ l VARIEGATED LIGHT GREEN TO DARK ~ED SH~LE ~'W 
~ LS I THIN LlMESTOtiE BED == SH ! REDDISH-ORANGE, SllG'lTLY SAIIOY SH.~L!: 

~:t:m; " ~ '""' " "'"' "" · """ """""' 
!111111!1 

1:::::::1 '" • '""" """' '""' 
s~Hl\j SS ~ IIHITE ro LIGHT GRAY SArlOSTOr;E, HARD . 

111111111 ~ 
~~gg~~5 

PURPLE SHALE WITH rHtrl LENSES OF CL~'E., S!.';J 

BO;W!G COr·nETED AT :20.0 FEET Otl ;o tc ·o:. 

~ 
~ SCREENED !IHER'/AL 

DA .... ES 8 ...,O<)RE 
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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 

EPA I.D. NUMBER 

COUNTY 

WELL NUMBER 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEWMEXICO STATE PLANE 

AQUIFER NAME XX 

AQUIFER CONFINED? 

WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MA TERlAL 

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 

Giant Refming Co.- Ciniza 

NMD000333211-2 

McKinley 

MW-4 

108 26' 54" 

35 29' 30" 

(X) 321,602.07 
(Y) 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 

SIGNA 
NAME 

2/13/97 
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SYMBOLS UESCRIPTIOH 

P!t.-Y.IS!t-PUI\n£, SL !C•Iol Y ~.<.:lOY [rtt•El. Cl.$'' 
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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 

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 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

MW-2 

108 26' 00" 

35 29" 43" 

(X) 321,035.35 
(Y) 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 

SIGNA 

NAM 

2/13/97 



~------ ·- -~---,-, 

lABOR ORY TEST DATA 
I 

-~ 

.. , 

i AlftH(H ~S!HMCIK !fH OH~ -
', 

"' ' ... n~lL.... ~- - ~ I -... ~- ... I ... :;;; =I ;; I,_ .... .,._ 
- ,,_ ' Vt 1 J11S L ""' 0 .:: ''"' I S: .... ' ~ - - a ja w -

-~ t - \;:;~-I .- :::!: ; - 0 ~ -· ;:- . ,e ....... -.... _.~ =c;: A•, '- :ll.~y..~l -:; : .... ~J ~_:: ~;,: 
"' 

... ~ ~- ..,..M!--~ e •oCIIfl til'\ ... -11e.._ 1 !:~> , __... ... ~ I~ .- •Q ~t _l:w-.__1_ ... ....... 
:. ~ .w I =! , .. ~ ~· = ;;;vt ' ~ I ~ -.... f ... ,• I = I - ..... , w.J I I 0 1 

0 
. I I j Q "". t; I >( I 

l I I 
! 

I I I i 
I ! i i .I ! 

\ 
--~-

I 
I 

I ! 
' 

I I 

I 

' 

l I I 

40 .. 

50 

I 

70 

I 

~l I I 

I l 
I 

I I 

I I -

I 

I 

I 

I ! 
I 

i 
i 
I 

I I 

I t----r-- I 

! !I 

100 

II 0 
I 

I ! I I I 
·,. c·-+-1 ---T--- 1 -1· ---+--+-:'--_1 
ll o I I l i 

l 
I I I 

140 f-,-~~--! ! I ; : : I 
. I l 'I ' I I 

.
1 

I i \ I j I 
r--~-+---+-t-..L. -+-J .. ··-· ~- -J ; i ! 1 I 1, 

I 1 ' I ! : 
i 1 I ; ' i 
I ! ' I : 

1£ 0 

..... :: 

. --..;~~~,·:~_;..::· . : •. . 

mDHITOHiHG WELL-1:17W:t-. 
SURfACE HEVWOI!: S87S HU 

[UI'I::.ur¥qed) 

); ~ 

= ~ SYMBOLS O£SCRIPTIOij 

I 
~~----<· P1:11:1SH·PURPU. SUG~TLY ~AlcOY (FlUE\ C~A• 

SH VAP.!EGAt(O ~1\.TY ;H;.t(, P.EOO!SH e~o-.i; O:.AAC:!IIt:. r.-
·1 tO GP..EE'M MID LIGHT tu~hE r 

t 



·-

I 
[\j 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 I. D. NUMBER NMD000333211-2 ( 
'l 

COUNTY McKinley 

WELL NUMBER MW-1 

WELL LOCATION (LONGITUDE) 108 25' 36'' 

WELL LOCATION (lA11TUDE) 35 29' 06" 

0 NEW MEXICO STATE PLANE (X) 320,903.76 
u (Y) 1,636,112.13 
l9 z 
H 
z 
H 

AQUIFER NAME SonseJa 
J.,._ 
w 
0::: AQUIFER CONFINED? xx UNCONFINED? 
f-z 
CI 

WELL INSTALLATION DATE 10-14-81 H 
l9 

:L 
CI DRILLING METHOD Cable 
[l) 
If) .. 
01 

INNER CASING DIAMETER 5.0N IS) 

lj) 
01 BOREHOLE DIAMETER 10.0'' 
' 

[l) ..... 
CASING MATERIAL PVC 

p:j 
w 
J.,._ 



MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 

P.O. 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-1 

(X) 
(Y) 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

MW-1 

108 25' 36" 

35 29' 08" 

320,903.76 

1,636,112.13 

Sonsela 

UNCONFINED? 

10-14-81 

Cable 

5.0" 

10.0" 

PVC 

Compr 

6745.80 

6745.80 

6750.80 

6760.80 

6878.52 

2/13/97 
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N SMW-1 

D SILTY 
SMIOSTotiE 

r~ flUE- MEO. GIIAIH£0 
Ld ShtliiSTOHE 

D SttlltE 

[;J LIMES TOlE 

EJ 

J 

COUGLOM[RI\T£ 

SOlE fN£0 
ltlJUlVAL 

SCAL£: VERT.- t•• 20' 

IIORZ.-t"•IOOd 

6870 

I 
I 

~·' r-f:''ii;.>'J!·;:> L/i] CIHIZA s>HD _,,,,,.-

pOTE.HTIOMElrliC "".'! .'11;.-::f.F•J.l'b-".;;;.;" 

6850 

gi_ SEC I&I'i<Lli1lli 

;..J'..-.J'~--

6830 

E 
loJ 

~ 
z 
0 
~ .c 

6810 5 ... 

6790 

6710 

Source: Geosciences Consultants, ltd. 1986 

FIGURE 3 
GEOLOGIC CROSS SECTION 

CINIZA REFINERY 

GIANT REFINING COMPANY 
GALLUP, NEW MEXICO 

--·----~-------- ---·---------·--·- ·----·----- -·-=··· ----'·-- --··' - --~-------· --·-~ 

·:::::=:-....:::::::.!;::::r;):~dl·$;14 D JE! -IJ$1. 1111 ... IB I • )> ><-1"~ 

rT1 ..., -· n .., m T1 ,., "b 
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UNDISTURBED 
SOIL 

/\OU 1 n:n 

P!\D 

10 11 BOREHOLE 

BENTONITE GROUT CEMENi 

5'' PVC SCHEDULE 160 PIPE 

W/\HR TABLE 

6" BENTONiTE SEI\L 

5" SLOTTED PVC SCHEDULE. 
160 PIPE (0.010 SLOTS) 

SAND P/\CK 

S" PVC C!\r 

Shell Oil Co. 

MONITORING WELL 
CONSTRUCTION 

DETAILS 

BY Dames & Moore Pia te 5 
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•••·••• WEL!lliid:tUE HHE{¥ES1NOF ...... • · .. ···· • • H • H HR.ATlONAL.E.H > ............••... · · ···•···· 

MW-1 NO 
MW-2 NO 
MW-3 NO 
MW-4 NO 
MW-5 NO 

SMW-1 YES 

SMW-2 

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

YES 

YES 
YES 
YES 
YES 

Well logged, documented installation in the Sonsela. 
Well logged, documented installation ii1 the Sonsela. 
Well logged, documented installation in the Sonsela. 
Well logged, documented installation in the Sonsela. 
Well logged, documented insta1lation in the Sonsela. 
Well is no lot\:,<>er monitored. Connects fluvial sands with zone 
on top of Chinle shale. 
Well is no longer monitored. Connects 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 tbp of Chinle shale. 
Connects fluvial sands wfill zone on top of Chinle shale. 
Produces no water. 
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c--.J .__j ....__j .___j ...___) --J ...__.. -J --.J -1 _. _. 

J-Y TABLE 2 

SU~U1ARY OF WELL DATA 

/\]IAT1~.u) -~l(c;};G; C.)-t;_) "-1 t~((L. 

JJ ;· , Q . r · , -Al • ' r 
'('1. .~fl"'l'1 ~-~·· ! .• V\1-!A.'-' V(.·tr··f...<"/ -"t'•'-:-' (" ·' 

; \ ---

,'-.-'L =~ ~J' 0 ' 

,~ t tiMIE 

\ \ 

j~ ' ~ ' . 

(/ ,j 

1-' 
'I 

0 

~ 
0\-J-4 

® 
ff!) 

) 
I 

) 

COOI\DINATES 1J 

NORTH ·WEST 

3190 5150 

5985 5125 

5855 4220 

4960 3565 

4325 2970 

3875 3740 

2215 3445 

2710 34 70 

1365 1455 

4!190 15ti0 

4790 970 

4 24 5 4 95 

3800 1365 

3885 1195 

3955 1020 

2965 410 

54 7 5 3875 

~----· 

l:.J Estimated - survey required 

GROUND .lJ TOTAL 

DEPTH 
ELEVATION 

(f t) . 
.. 

6868 99.5 

6871 163 

6876 67 

6881 102 

6882 92 

6872 70 

6873 60 

6872 68 

6<;1~) J..:..u 

6939 145 

6914 108 

6923 45 

6942 55 

6941 50 

6932 82 

6961 83 

6878 65 

1,505 

- ---

._ ,, ' .. ,_ . I' .. ( ) 
/],..,..":"( )(.~ 'T ;::t • . hL · ( UL- C.'-1 (..0'-• ,. v 

··-

DATE AQUIFER1J~ DEPT!~. ?F ~ ELEVATIOt1 

lNTEitVAL IJAJ El{ \·lATER 

CONPLETED .'fABLE TABLE 
(ft) · ~ r 

~~~t) ( f t) 

11/10/80 --~ 86-98 f:--'r: .<t~ 6.4 6861.6 

10/31/80 143-162.5 f'S --lf'31. 2 6839.8 

11/04/80 - "i7 ·!.. 7 34.4 6841. 6 

11/07/80 ~ 100-102 G. -/D z 2 9, 2 6851.8 

11/12/80 82-92 c ·2~ 16.2 6865.8 

11/18/80 - _._:·c ·-?o 6.7 6865.3 

11/21/80 \ 23-ll6 'l 3 . -4 '!;, 0.6 6872.4 

11/25/80 ~ 34-63 .:4 ·u.(.J 1.7 6870.3 

12 /3(} /?..r; 30-40 .J . . -(.; 20.2 6902.8 

12/15/80 ~104-143 (0~ ~ d't 47.3 6891.7 

12/10/80 -~70-104 '7t l( )' 23. 2 6890.8 

.':::..39-45 3{' 
.-' 

12/17/80 ·l.f0 25.8 6897.2 

12/02/80 '\.. 47-50 L/;) s-5" 26.8 6915.2 

1/03/Bl ~0-42 VI' sc 31.8 6909.2 

12/04/80. '\. 61-82 7c ~., . ., ,_ - ? 

12/19/80 70-82 .)<{ fo'-{ 50,2 6910.8 

1/02/81 - 41- I 32.5 6845.5 

-· ------- ·-·-·--- __ .._ 

~ 
. 

Depth .underlined is·maximum depth of well 

l!.J Does not 1nclude zones of sandy shnlu below 

() 

( 
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History of Drilling Water Well No. 2 

No~~ . 'tJ .Jj_ 

·.Well No. 2 was spudded in on September 24, 1956, by a Franks 5,000 Rotary Rig 
ow-ned by The :Barron Drilling Com:pa..'1Y of Farmington, New Hexico. A 12-3/4" bit 
vas use_d to a depth of 227- feet, the C.epth at which the alluvial fill vas de-· 

· .· pleted and no further surface water was encountered. The hole was then reaz:ed 
··. vith a 20" reer:ler back to the 227 foot level CL'"ld 16't O.D.'casing was set a:::d 

'cemented by The Halliburton Company. It should be noted that the sand stratum 
·in this veil carried much deeper than in Well N:;,. 1. A total of 200 sacks of 
· ce.ment·was used to cement the 227 feet of surface casing. 

-

The hole vas reduced to a . i5" hole 1 . using a 12-3/4" bit after the cement had · · 
set for 24 hours. T"ne drilling was moderately easy until a hard fonntion was 
hit at 312 feet· and continued through the stratum at.390 feet.· The conglomerate 

·.at 390 feet did not contain water althoug~ it had all the necessary characteristics .. 
; From 400 feet to 580 feet, the stratum was very hari ar..d s~m;--·drilling - Mudstone, 

. 'vhich contained considerable' gypsum' and gravel mineral particles .. In this forma;_ 
: · . tion1 there was some mud dilution as it was necessary to bring the mud weight up· 

. ··::to 1.1.0 pounds. The second water pay was hit in the aq_uifer of sandstone_ from 
··· 580 feet to 620 feet. This vas not, however, the_Glorietta formation, but does· 

produce some water pay. Drilling beccme very sloW and cine more ag_uifer was hit 
. in the lO'..;er· r.ed member at 630 feet which produced a small quantity of water. · 
. The first indication of the Glorietta was struck at 725 feet but this aquifer· 

.;=..,_·was only 15 feet in thickness. However,· f.t seemed t:> yield consi_derable water 
~. ·.as mud 'dilution became a problem .. It was now necessary_to go to 12 pound mud · 
::. ,to hold the drive from this level. T"ne main Glorietta formation was struck at 

; :.· · 792 feet and car~ied through to 885 feet. -
At 950 feet; a crevice was struck and circulation-was lost. completely. It was 

: , necessar-~ to add over 600 sacks of lost-circulation material before the crevice 
couJ.d. be plugged. Af'ter circulation ""as restored, the crevice was cemented by 
The Halliburton Company from 945 feet ·to 965 feet . and. allo-wed to set for· 24 hours~
Drilling was then resumed and the hole drilled tnrough the cement With no 'further 
trouble·. The Yeso formation played out at 1,070 feet and the drilling stopped. 

. . 
The 12't casing was rwi and, due to caving, was stuck at 965 feet, .the point at which 
the crevice cementip.g i.;as terminated.· It was then necessary to clear the hole with ... 

'- a. 9--3/4" bit and r:un a secon.! string of pi:pe. The 8-7/8n O.D. casir.g was set S:t · .. 
·. :· ,~-950 Oeet- to- 11075--~:fe~t- and- a- cement~ pl-ug- a~- the bottom.-- - - .. -~- -- - -~-- .. . . 

·'.·The ioiell va_s shot peri'orate·i by Sch1.umberger, six (6) shots to the foot, alternat- ,. 
inS six shots of jets and six shots of bullets .as indicated. on the ·veil graph. ' · 

. _ Atter pen~orating, the veil flo-wed 270 gpm artesian and developed 140 pounds 
· · shut-in pressure.· -

·.·....... ,,':· :--._. 

·.: · _.Smith z,fichinery Company ran the p~ping test· _with a 10" turbine set at 600 feet. 

. ~-

: . : The :rosuJ.ts of which indicated that the well will produce 370 gpin steady at 6oo 
feet vhich is 100 to 150 feet above the main producing aq_uifer in this well. With 
.a sub~ersible pUmp set at 900 feet, this well shouid produce at least 500 gpo 

··· "With no detrimental effects on ·the 1-rell. · .. 

J. E. Drul.ey 

' . . ·· · January 14 7 1957 

-t 
• .. ·.-- :. -·· · .. 

- ..... . . 

. - -. -· ... ~ .: '-- ' .. .>. ; ·. . ;. .·: 



•, 

.. ' 

... -,-:. .. 1--

-.· ... 

·. -.~--· . --~:-_ -.. Material 

LITEOLCG IC too 

. CIDZA REFINERY 

· Water Well No. 2 

: 

Thickness 
(feet) 

QUATERNARY: 

... . . AI.JlJVIUM: 

Cl.a.y and Sand 74 

Sand, :pale-red -(lOR 4j2), very fine to me:iium grains; 

· suba.Doc:rular to ronnded; clear and frosted. quartz, minor 

dark minerals and gypsUin; weak calcareous cement 116 

_.TRIASSIC: 

CHINLE FORHATION: 

Petrified Forest member: 

Mudstone., grayish-red (5R 4/2) mottled with white; minor 

dark minerals 10· 

Sandstone, grayish-red.-pti:rple (5RP 4/2) and white, very- . 

. . :~~;cc~· _'·-~:f_:ipe~mediUin-grained.; poorly sorted.; suba.,...gular to 
ronnded grains; frosted~to -clear quar-tz,-mir:or-to- -··--·--·-

abnndcnt dark w.inerals; calcareous; some mudstoi!e, · 

possibly caved from higher zone. 30 

Siltston~,. grayish-red.-purple (snP 4/2) a.."ld white; some 

clay end medium to coarse sene.; minor dark rn.ine::-als · 30 

Muclsto~e; J~~~1~pil!l'l~ (5RP 4/2) ~d. wohite; ~~e shaly 

partings; minor gypsum; noncalcareous 
Mudstone, white to light-gray (NT); some gypsum; non

calcareous 
!f.:.u.dstone,: grayish-red-:;urple (5RP 4/2) and light-gray 

· (N7h minor g-<jpsun; sandy in lower pa=t.., quartz a."ld 

dark minerals; noncalcareous · ·50 

. ._-_. ·.·. :;.·-·. 

··· ... ·· .. ·. -· .. 
- . . -.- .. ,:. 

.-.: 

De nth 
(f~et) 

74 

190 

200 

230 

26o 

310 

. ·.,- .-

,. 



·. 
. ( 

,--

.• 

... . 

' ' 
' 

·""""Thickness 
(feet) 

Depth 
(feet) 

Sandstone, grayish-red (5R 4/2)) very-fine to very
coarse grained; gravel up to 6mm across; an~lar 
to sub~~lar; pebbles are sandy siltstone; s~e 
clay; noncalcareous - s~ll gravel scattered. 

Siltstone·, grayish.;.red (5R 4/2); fine to coarse sand 
and~ebbles of sandstone and siltstone co~on; 
limonite and dark minerals rare; calcareous . 

Siltstone, grayish-red (5R 4/2) and white; ver-;1 fine 
to fine frosted grains of g_uartz sand; dark minerals 
common, mica rare, secondary calcite ablli~dant. 

Siltstone, srayish-red (5R 4/2); limonite ~~d dark 
. minerals rare; gypsum abundant; calcareous 

Conglomerate, grayish-red (5R 4/2) and vhite, -very-fine 
to fine pebbles of siltstone and s~dstone, angular 
to subro~ded; some calcareous material 

Mudstone, grayish-red (5R 4/2); slightly shaly iarting; 
.· minor limonite; noncalcareous; some gravel . 
Mudstone, grayish-red (lOR 4/2) to grayish-red-purple 
.. mottled with white; minor limonite; calcareous 
~dstone, grayish-red (lOR 4/2) to grayish-red-purple; 
· · minor limonite; calcareous; very-fine to fine gravel 

comnosed of grayish-red siltstone and sandstone com
mon~ more dark minerals in gravel than in 390-400 
foot interval 

Mudstone, grayish-red (lOR 4/2); gypsum co~on; 
calcareous 

Mudstone, grayish-red (lOR 4/2) to dark-reddish-brow"D. 
(lOR 3/4); partly sandy; g_uartz and dark minerals 
:rare 1 gypsum abundant; calcareous 

. tower Red member: 

·Sandstone, light-gray (N7) to grayish-red-purple 
(5RP 4/2), very-fine grained to silty; poorly sorted; 
abundant quartz and daz-~ minerals, minor liinoni te; 
calcareous 

30 340 

50 390 

10 . 400 
~-

l78 578 

------- ·- -San:az-t-one, ~iight-gray- Ewr-)-to-gray±sh-pu_"'"3>-1:e-f5RP 4-/2-h---
very-fine grained to coarse grained; poorly sorted; 
some very-fine gravel; grains are stained and·frosted 
quart:z;, minor dark minerals, and siltstone; calcareous; 
gravel increases in lower part 

MrJ.dstone, grayish-red-purple (5RP 4/2) and white; minor 
gypsum;- some clea,r to frosted g_uartz sands and. minor 
dark minerals; calcareous 

Mudstone, pale-reddish-bro-.m (lOR 5/4) and white; gypsum 
common; some sand and gravel; calcareous 24 

&.ndstone·, light-brow"'!lish-gray (5YR 6/l) to pale-reddish
·brown (lOR 5/4) 1 very-fine to medi1lr!l-grained; poorly 
sorted; stained and frosted quartz abu."'ldant, dark 
minerals common, limonite rare; noncalcareous ·26 

•\ 
! 

62l 

.-



f. 

·-

... 

.· 

. -

Ti:li c.\cne s s 
.(feet) 

Siltstone, pale-red (lOR 6/2) 1 veil sorted; minor sand;. 
calcareous 43 

Shinaru.:::rp :t:.e.l:lb e r : 

Mudstone~ g-rayish-red (lOR 4/2) and mottled white; 
a..D,;.c:rula.r to sub~oular sand and g:ravel com:ion; grains 

· are chiefly lig.'lt-gray sandstone, greenish-gray silt
stone, a.::.d grayish-red-pu.."'":?le mudstone 1 minor limestone 5 

Siltstone, pale-red (lOR 6/2), poorly sorted; stained 
quartz. sand COI:i."!I:l._on, minor dark oinerals a."l"ld limonite; 
calcareous 

l-f.oen.'.co:pi formation: · 

Sandstone;··~ale-red (lOR 6/2) to yell~sh-gray (')"r8jl:), 
· medium.· to very-t:ine gra:L."led and siltyf poorly sorted; 

chiefly clear quartz, minor stained. quartz and. dark 
minerals, mica rare; calcareous; some 1 im;stone and. 

. mudstone pebbles. · .. .: . .. .·. 
·Sandstone, silty, gr.e.yish-ora..""l.ge-pir..k (5YR 7/2), fine . 

grained.; well sorted; clear q_uartz, minor dark minerals 

5 

and. limonite; wea.~ calcareous cement 15 ~ 

Siltstone, grayish-red·~:purple (5RP 6/2); well sorted; 
minor dark minerals; strongly calcareous 

\ 

Mudstone, gray.tsh-red-pu:rple (5RP 6/2);, grayish-red 
(lOR 4/2), and light-gya.y (NT); minor dark I:linerals 
and limonite; noncalcareo·u.s . ·· . 

Mudstone, light-gray (:r:.ry) to grayish-red~pu..-r:ple (5RP 4/2), 
.· light color caused qy leaching; scrn.e sand _and. very-
. fine to t'ine gravel; ctL..-ved partings prominent; dark 

1.1' 

minerals c~on; noncalcareous · 32 

Conglomerate,. various colors, fine to medium grained; 
a.n..,aular to subrounded; ·pebbles are· chiefly medium-dark-· 
gray (N4). cherty limestone 10 

GI.ORIETT.'\ FORHA.TION: 

Sandstone, grayish-orange-pink (5YR 7/2), very:_fine to 
:fine grained.; medium. sorting; subround.ed. to rounded; 
clear quartz, minor dark minerals and. limonite; strong 
calcareous cenent 

Sandstone, grayish-orange-~ir~ (lOR 8/2 and. yell~Jish
gray (5Y 8/1), very-tine to fine g:rained; soree silt; 
:mino~ Q.ark minerals, limonite COrl!rn.on, highly calc_areous 93 

. ;; 

· ... 

714 

719 

. .-· 

.. 

739 

750 

792 

,· 

rr;; 



Thickness 
(feet) 

YESO FORHATION: 

Upper n:e.!:lb e r : 
'./ 

Mu~stone, grayish-red (lOR 4/2); grayish-red-purple 
(5RP 4/2), and lig.~t-g~y (!-17); dark :cineral.s ra!e1 

minor limonite; partly calcareous · 

San~stone, grayish-orange-pi~~ (5YR 7/2) to pale-red 

(lOR 6/2), very-fine to fine grained; subrounded to 

rounded; minor dark minerals a."'ld limonite; calcareous 

Sandstone, very-pale-oranze (lOYR 8/2), very-fine grained 

and silty; sorting poor to medium; clear q,uartz; silica 

cement; .dark minerals and limonite rare; noncalcareous 

Crevice · 
.. : ·.·: ::- · .. 

Sandstone,·moderate-orange-p~~ (5YR 8/4), very-fine to 

fine grained and silty; poorly sorted; clear to frosted 

·quartz, silica cement; dark minerals and limonite rare; 
· . calcareous · 

Sandstone, pale-red (lOR 6/2) to pale-brown (5YR 5/2), 
v~ry~fine to fine grained and silty; clear and stained 

. quartz, dark minerals and limonite con:::mcin; calcareous 

Sandstone.) white to pin.~ish-gray (5YR 8/l).J very-fine' 

grained; subrounded; sorting good; clear q,uartz, silica 

lO 

55 

'10 

· cement 1 dark minerals and limonite rare; noncalca:reous 80 

' 
Siltstone, light-brown (5YR 6/4 )'to moderate-br<7.m (5YR 4/4'); 

ha;:; appe_arance of soil; some quartz sand a.'l'ld bands of 

vhite calcareous material; highly calcareous 

. Siltstone~ grayish-red (5R 4/2) and white; grains of 
·frosted q,uartz and dark minerals rare; medium cal

careous; some light-olive-gray (5Y 6/lL finely 

crystalline· limestone and some dark minerals and 

mica in lower part; noncalcareous 16 

· Sa.nd..stone, ·light-olive-gray C5Y 6/1} and yell<Jwish-gray 

·•· -·· -· vecy-i'ine._grained_and_ s ilt:t;__s_Q!;l.e _1;edi um. _Cl~?:-~~--grains; 

poorly sorted; noncalcareous; some greenish-gray · 

(5GY.6/l) calcareous mudstone 20 

·. Mudstone, grayish-red (SR 4/2); fine grained qU:.rlz and 

dark minerals common; calcareous 

.. 

5 

J'.E.D. 
1/14/57 

Depth 
. (feet) 

' . 
895. 

950 

960 

l.Jo4o 

l,o5o 
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EL PASO NATURAL GAS PRODUCTS COHPAlfi 
'. 

Water Analysis 

Water Well No. 2 

Samp1e"d: November 15 ~ 1956 by .Tim Druley 

.. //' . .:. .. 
j _Calcium as CaC03 

. vMa~esium as CaC03 

[./ p ~ Alkalinity '. 

Ciniza Refinery 

625 

460 

155 

0 

(~-- .. . ./ Total Alkalinity as eaco3 168 

. ~ . 

·-· 

· 1 , Chlorides as C1 

(" . . . . 
_ . _ l../ Sulfe:~e as S(\ 

LS~1ica as Sio2 
. J 

· L-Total Iron as Fe 

Color No • 

. / H ,..,/ .P 

16 

440 

6 ..... 
.. 0.:9 

N.L. 

1·2 

Al.l. results e=qJressed as pa_....-ts per million.-

.· 

.T.E.D. 
1/14/57 

. 
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Water Well No. 2 

Test Pump: ·.· io" Peerless1 12 $tages, Set at 600 Feet· 

..... -· ... ~ ... 

Ptmroing· ··revel - Feet GPM Remarks -
285 - 220 Muddy - 1 Hour. 

365 26o Pumped - 1 Hour 

.. 465 ., 
290 Ptm:tped 1 Hour -

~ 

( 

510 330 Pumped - 1 Hour 

6oo 370 Pumped - 4 Days 

Note: At a pumping rate o-r 370 GPM at 600 -reet, · 
the pumping level raised to 550 feet after 
tour days pumpinz. The veil recovered it r s 
artesian flo-w of 270 GP!.f in 14 r:Unutes a-rter 
pump vas shut off. Shut-in pressure on this 
veil is 140 psig:, the same as Well No. 1. 

.T.E.D. 
l/14i57 

·-
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I. 

History of Drilling Water Well #4 
Ciniza Refining Company 

The well was spudded in on _November 12, 1999 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 11 with three passes. The first was a i-7 
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 11 

reamer and also on the 32 11 reamer. Both reamers had open ports, 
not jets, at the cones, which did not keep the mudstone fr9m 
balling up on the cones and slowed drilling. 

Twenty four inch surface casing was run to a depth of "175'. T~e 
casing was a welded, flush joint. Concern was expressed by the' 
drilling contractor that the casing m_ight collapse if cemented ~n 
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 required to bring the cement to surface 
after shrink back. 

A 9 7/8 11 mill tooth bit was used to extend the pilot hole frcpm 
below the surface casing. The mill tooth penetrated the 
mudstones better._than the previously used button bit.. 

Sloughing of the-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. An 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. 



History of Water"'I-llell #4 

Hard sandstone was encou~tered at 655'. The bit seemed to ~e 
locked up at 735' but when pulled for inspection it was 
undergauge and replaced. A 9 7/8" button bit was .fnstaiied a:rd 
reamed 150' back to bottom. After 240' of dense sandstone 
drilling was stopped and the hole was logged. Using the E-lo~s 
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 ho}e 
had remained almost vertical but started deviating dramatically 
with the extra weight. 

Limestone was encountered at 1060' which is in the Yeso Formaticpn 
and drilling was stQpped at 1076'. 

Reaming for the production casing began from the bottom of tpe 
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 7/8'~' 
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'. T¥e 
casing was cemented from the bottom to top by BJ Well Services 
from Farmington, NM. 

The hole was reamed with a 12 1/2 11 :Oit from 775 to 1075' and· t~e 
well was completed open hole below 733'. 

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

To increase production the rower Cfiihie F"ormation was perforaEep. 
The casing was.perforated by Schlurnberger from 560'-715' at eight 
shots per foot using tubing guns wi"th fet shot. 

The initial flow rate after perforation was approximately 150 
gallons per minute and dissoivea·soiids at 600 ppm. 

- 2 -



CINIZA WATER WELL #4 
(Replacement of water well #1) 

UNITED DRILLING CO. Roswell 1 NM 
Rig #10 1 Gardner-Denver 2000 
Measurements from kelly bushing 6 1 above ground 
Bit 7 7/8" J33 button bit. 

11-12-99 
Alluvium 

0-5 

5-10 

1.0-1.5 

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

Gravel 1 sandy, coarser sub-angular, sandstone, quartz, 
chert. 

Clay, red-brown, slightly sandy. 

Chinle Formation 
Petrified Forest Member 

Sonsela Sandstone Bed (12') 

1.5-20 

20-25 

25-30 

Sandstone, fine to medium, quartz, chert. 

Sandstone, fine, mainly quartz, some frosting, 
sub-rounded to rounded, che:rt. 

Sandstone, fine, well sorted, calcite cemented, 
sub-rounded, typicaliy frosted -I~ dark lithics, cuttinss are coarse sand size. Hard drilling. 

30-35 Same as .... above. 
33-34' mudstone stringer. 

1.1-13-99 

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

40-45 

45-50 

50-55 

55-60 

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

Same as above/ dense again at 50'. 

Same as above with shaly stringers throughout, sandstone 
is dense, chert/quartz fine grains, quartz rounded 1 frosted 50%; shale is dark red to purple; chert appears 
to be associated with the shaler shaly@ 54'. 

Shale/mudstone purple with light blue to white chert. 

- 1 -
Precision Engineering/ Inc. 



Ciniza Well #4 Lc-J' 

60-65 Shale/mudstone purple to dark red, some grey pieces, 
dense, shale/mudstone interbedded -1'. 

65-70 

70-75 

75-80 

80-85 

85 

Drilling Rate: 2 min/ft. 

Mudstone/shale interbedded, some chert/silicious chips 1 some blue-green shale, white appears to be ~:L.iPSum, very 
soft/friable when wet, suspect high montmorillonite 

1 

content. 

Sandstone, fine, well sorted, i% dark lithics, f~w 
limestone pieces, silica cemented/ hard drilling. 

Sandstone, quartz, well sortea, very fine, siiTca 
cemented hard (mature) ; some thin shale interbeds (dark 
purple), hard, fissile, softens i:rl water 
(montmorillonite?)"; some black shards of silica rock with 
copper colored veins (phlogopite J •· 

Sandstone/ white well sorted, very fine, rounded to well 
rounded, weaker than above. 

Bottom of Sonsela Sandstone Bed 

85-90 Mudstone-shaly (fissile) soft, purple to wnite or lig~t 
grey, fissile, feels sticky (montmorillonite), some 
quartz grains, relatively easy driiiing. 

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 gurple 
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. 

- 2 -
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Ciniza Well #4 L~~ 

140-~45 Same as above, slightly denser ariliing, siigfit}y 
brighter red-purple. 

145-150 Same as above, softer driTrr·ng. 

:150-155 Same as above, firme:c 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 ·fallows: 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 11 hole, sTow 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 drilling witn the miii tootn nit. 
Sandstone, very fine, super mature, white, well sorted 
silica cement:, interbeddea wit:.h mudstone. 

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

Deviation survey @ 160' = l{fJ degree. [Z"/100' ) 

11-16-99 
Start drilling 24" hble. 

1.1.-1.7-99 
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. 

- 3 -
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Ciniza Well #4 L<:)..5"" 

Begin Reaming 32". Using 32" reamer with 17 1/2" pilot. Cannot 
get 17 1/2" plus 24 11 and 32 11 reamer in the hole since 
substructure is only 6 feet high. 
Thirty two inch bit may "waller" unless lightly loaded. 

11-20-99 
Ream 32 11 hole. 

11-21.-99 
Ream 32 11 hole. 

J.1-22-99 
Finish reaming 32" hole, condition and circulate hore. Lay d-6fn 
pipe and collars and reamer, run trernmie pipe, remove rotary 
table. 1:30-4:00pm wait on orders. G.fant agreed to aiTow 
structural welders to plade surface casing-will not allow on 
production casing. 4:00-7:30 pni run 175' of 24" casing a:p.d 
cutoff. 

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 cemen!:. 

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

11-29-99 
Place 2 yards concrete at top of casing {15'). Mixeamud-begfn 
drilling 9 7/8 11 SDC mill tooth bit (Smith) 1:30 pm. 

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

185-190 Mudstone, {claystone) dense, grey-blue to lignt browp, 
some very thin siltstone lenses. 

190-195 Same as above. 

195-200 Same as above. 

200-205 Mudstone, dense 1 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. 

21.0-215 Same as above, better cutting returns. 

- 4 -
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Ciniza Well #4 L~ 

215-220 Sandstone, 50%, red-purple, very fine, well sorted, 
stained yellow, effervesces with HCl; 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/mii:1. 

230-235 Same as above, amber quartz grains. 

235-240 Same as above, 2% sandstone, crear and stained- tyelTow 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 Same as above. 

Deviation survey@ 248' = 1/4 degree. 
~-·· · .. 

Stuck in hole at 275' cuttings ferl back in and stuck: bit whi}e running deviation survey. Circulated and freed pipe. 

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

280-285 Mudstone, Same as above. 

t:o 

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. 
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Ciniza Well #4 L~-3' 

295-300 Same as above, slightly more siltstone, 70%-, red:..purple. 
300-305 Sandstone, (70%) white, little staining, carbonate 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, red:...purple 9"0%, grey 5%, sandstone 5~. 
~~t... 330-335 Same as above. i\).\Wl · 

335-340 Same as above, no sandston~. 

340-345 Same as above. 

345-350 Same as above. Driliihg Rate: I min/ft. 

350-355 Same as above. 

Viscosity 45 seconds 

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

360-365 Same as abov~. 
~:;..;:-:-~. 

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. Viscosity 46 secondsi 

380-385 Same as above. 

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

390-395 Same as above. 

395-400 Same as above but brighter red, some very thin gypsum plates. 
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Ciniza Well #4 L~" 

400-405 Same as above, firmer, especiaiiy the blue~grey materirl 
Drilling Rate: 4 min/ft. 

405-410 Mudstone, brown-rea, firmer. 

Viscosity: 46 seconds; Weight: 8.9 lbs/gal. 

41.0-415 Same as above. 

41.5-420 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 lbs/gal. 

445-450 Same as above. 

450-455 Same as above. 

455-460 Same as above. Dense. 

1.2-1.-99 

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

460-465 Same as'"-·above. 

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 mottli:rg 
-15%. Pits gaining volume. 

485-490 Mudstone, red-brown, red-purple, 5-10% grey mottling; 
siltstone, yellow-red, brown, slightly calcareous. · 
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Ciniza Well #4 L<...~"·' 

490-495 Same as above. 

495-500 Same as above. 

500-505 Same as above. 

505-5~0 Same as above with -2~ sandstone white and dark lithics 
(50%--50%-). 

510-5~5 Same as above. 

515-520 Same as above. 

520-525 Same as above. 

Viscosity: 58 seconds; Wei-ght: 9. 9 lbs(gal. Mixed ~0 sacks gel. 
525-530 Same as above with some siltstone; -10%- sandstone, white, hard, calcareous cement, quartz (50%) dark lithics (50%1), very fine grained. 

530-535 Same as above with -1%- sandsto~e. 

535-540 Same as above. 

Viscosity: 48 seconds; Wefgfit: g·_gc I:Bs-(ga;L. 
Drilling Rate: 2 min/ft. 

540-545 Same as above. 

Blue Water Creek and Shinarump Undifferentiated 

545-550 Same as above, 50% grey/ 5CY!lf reef, soft to ffrm . 

Drilling Rate: ~£''ffiin/ft. 

550-555 Same as above with some gyps~m. 

555-560 Same as above. 

Drilling Rate: 5 min/ft from 558-573. (At 573' increased rotation speed to try to increase drill rate) 

560-565 Same as above some firw~r 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. 
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Ciniza Well #4 L~ 

585-590 Same as above, -2% sandstone, quartz with silica cemenf:. 

590-595 Same as above some limonite. 

Drilling Rate: 5 min/ft. 

595-600 Same as above, a little siTtier, 5%" sandstone, very fihte to fine, some limonite staining. 

Viscosity: 43 seconds; Weight: 9.9 I5s/gal. 

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

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

610-61.5 Same as above, 5% sandstone. 

61.5-620 Same as above, 5% sandstone. Less limonite. 

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

620-625 Same as above, 3% sandstone. 

Pit volume appears to have increased since 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 2:30pm. Full again at 4:30 pm. 

635-640 Silty mudstone, red, firm to soft; sandstone, red, soft, very fine 1 slightly calcareous cement. 

640-645 Sandstone, red-purple, some white, some mudstone1 primarily siltstone, sandstone is typically dark colored minerals, very fine but some larger particles, rounded, some limonite. 
Drilling Rate: 5 min/ft. 

Viscosity: 56 seconds; Weight: 10.4 lbs/gal. 

645-650 Sandstone, clean, well round-ed, quartz and dark litfiiqs, silica cement, some limonite stained. 

Viscosity: 55 seconds; Weight: 10.6 US"s/gal. 

12/3/99 
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Ciniza Well #4 L"-,d 

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 Sandstone, 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, quartz, silica cement. 

660-665 Sandstone, red, very f·ine, 5% light grey sandstone, red and white chert, grey mudstone, some gypsum. 
665-670 Sandstone, red, SO%, some light grey sandstone, some limonite; grey, mudstone. 

670-675 Same as above. Red sandstone consists of quartz 1 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 Csiiica) , .:?l% purple silty mudstone. 

680-685 Sandstone, light-red, soft, 501f; Tight grey sandstonr=, firm, 20%; 10% of sandstone is strongly calcareous; purple silty mudstone. 
Drilling~Rate: 4-5 min/ft. 

Viscosity: 50 se'conds i wergnt: 1L s- Ins/gaT. 

685-690 Sandstone 60% light red; 20% purple siltstone; 20% grey mudstone, some dark grains ana is firmer. -

690-695 Sandstone, 80%; light red, soft, very fine, well sorted, stained quartz, and light grey, finer, lithics in well sorted quartz, 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. 
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Ciniza Well #4 LO~w" 

700-705 Sandstone, red-brown, firm, calcareous when crushed, ve~y 
fine, quartz with red stain, pale red, silty to very fine · 
sandstone 1 hard, quartz and dark minerals, 80%; mudstone, 
grey and purple mudstone (20%) . 

705-710 Sandstone, 60% light red; 20% red mudstone; lu% Tignt 
grey sandstone with limonite; 10% sandstone with angular 
red mudstone clasts to very f1ne sand, calcareous whrn 
crushed, hard. 
Drilling Rate: 10 minfFt 

710-715 Same as above. 

Pump not pumping well. Viscosity 7'iJ. Halfof 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 orokep; 
mudstone, grey, 20%, 5% mottled; 5% limestone. · 
Drilling Rate: 10 min(ft,- Viscosity 90, Weigfit 11.5 

725-730 Same as above. 

Trip bit; locked up 

12/5/99 
Bit O.K. - 2 jets plugged - clean :Oit and return trip ·("did n<Dt 

I change bit). Bit in excellent condition otherwise. 

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

Circulate, pebbly chert and other silica rocks, sandstone - pale 
red, fine not calcareous, quartz grains in pale red-matrix, some 
(approximately 10%) dark lithic rock grains also - also medium 
grey mudstone (15%) rounded, easily broken by hand. Very sioy.r 
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. 
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Ciniza Well #4 L~# 

735-740 Same as above. 10%" white sandstone, same characteristfr::s 
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~ wfiite mudstone mottled witn purpif=i 
grainy (gypsum?). 
Drilling Rate: 15 min/ft, 

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

745-750 Same as above. Some cherty limestone (?) fizzies som¥. 

Deviation survey @ = 7/16 degrees. 

Viscosity: 46 seconds; Weight: 11. s·· Ins/gal. 

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

750-755 Sandstone, so-~ light. red, 4U"%" pale red, to ICY%. white, 
very fine, well sorted, clear quartz, very fine dark 
lithics, non-calcareous, angular to sub-anguiar; 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 crushed, mudstone approximately 15%, hard drilling. 
Drilling Rate: 8 -10· min:/fE. 

760-765 Same as .. ,above, pale red sandstone, frosted, 60%", 
sandstone is non-calcareous; approximately· 10·%' mudsto~e, 
some grey claystone approximately 2%. 
Drilling Rate: 1Z-1T 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. 
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Ciniza Well #4 Lc.••.:::-' 

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 lb_s/gal. 

785-790 Sandstone, 50~ white, quartz, well sorted, very fine, angular to sub-angular dark lithic rock, rare mi"ca, vefY weakly calcareous; approximately 5% mudstone, primarily blue grey, some brown-red/purpie, 
Drilling Rate:7-10 min/ft. 

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

Viscosity: 52 seconds; Weight: 11.8 lbs/gat. 

795-800 Same as above. 

800-805 Same as above, Drilling Rate:S-10 min/ft. 

805-810 Same as above, Drilling Rate:8 min/ft. 

810-815 Same as above, Drilling Rate:6-7 min/ft. 

Viscosity: 51 seconds; Weight: 11.8 lbs/gal. 

815-820 Same as above, Drilling Rate:S-10 min/ft. 

820-825 Same as .above, Drilling Rate:12 

825-830 Same as~""above . 

830-835 Same as above. 

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

min/ft. 

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

840-845 Same as above, more tan, less pale red, 80% tan 20% pale red. 
Drilling Rate: 20 min/ft. 

Glorietta Formation (846') 

845-850 Same as above. 
Drilling Rate:S-8 min/ft. 
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Ciniza Well #4 LC.~c,, 

Viscosity: 51 seconds; Weight: 11.9 lbs/gal. 

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

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

Viscosity: 52 seconds; Weightc: 11". 9 .. Il5s/ga~. 

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

865-870 Same as above, tan. 

Viscosity: 51 seconds; Wei-ght: 11.9 lbs/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 as above. 
Drilling Rate:lO min/ft. 

Viscosity: 55 seconds; Weight: 11.9 lbs/gal. 

12/7/99 

880-885 Same as above. 

885-890 Same sandstone, shows more mudstone (red-purple) thq.n 
above approximately 30%, many sandstone pieces show 
fracture.-:-dendritic psfiomeiane, hematite coating cpn 
faces, non-calcareous. ' 
DrillirigRate: 20 min(ft. 

890-895 Same as above, non-calcareous, angular, clear but some 
frosted, very fine approxfmateTy 15-20% muastonr;=. 

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

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

Viscosity: 56 seconds; Weight: 12 lbs/gal. 

900-905 Sandstone, same sandstone as above, approximately 2p% 
mudstone, slow drilling appears to be in mudstone. 
Drilling Rate: 9-12 min/ft. 
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Ciniza Well #4 Log ... ,. 

Viscosity: 57 seconds; Weight: 12 lbs/gal. 

905-910 Same as above. 

12/8/99 Drilling 1:05pm 
7 7/8 bit. 15,000 lbs 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/SO%-, as above, one piece of light red very, very fine 
sandstone, non-calcareous, one piece of greenish-grey 
mudstone, 10%- grey mudstoiiJ=. 
Drilling Rate:B-10 min/ft. 

920-925 Sandstone-red purple mudstone-grey rri.udsto~e (softer tnq.n 
red-purple) 40/30/30%-. 

925-930 Same as above, sandstone pl·us red.::...purple mudstone p:tp.s 
grey mudstone. 
Drilling Rate: 12 mi"n/ft. 

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

935-940 Sandstone, wfii te ;· very few Xi thics, sub- angular, wel·:t 
sorted 1 40%-, slightly calcareous when crushed; red brown 
mudstone 40%-; grey prus purple mudstone, 2Cf!!f· mottle;!d 
together. 
Drilling Rate:lO min/ft. 

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

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

945-950 Same as above. 

Yeso Formation (948 1 ) 

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

955-960 Mudstone/ red brown 1 blocky in appearance/ 30%-; mudstone, 
red purple, 30%-; sandstone, tan white, slightly 
calcareous, 30%; greenish grey mudstone with quartz sand

1 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. 
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Ciniza Well #4 Log ..... 

Deviation survey@ 928' = 1 1/4 degrees 

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

965-970 Sandstone, light grey to tan sO%·; red brown mudstone 3:5%; 
red purple 5%. 

12/9/99 1:20 am 

970-975 Sandstone, strongly calcareous wnen broken, Iigpt grey, 
very fine, angular to sub-angular, quartz, flakes crumble 
easily, some red brown mudstone waslies up wit:h 
sandstone-suspect washout from above. 
Drilling Rate:12 min/ft. 

Viscosity: 46 seconds; Weight: 12 lbs/gal. 
··!'1-

975-980 Same as above. 

980-985 Sandstone as above; red brown mudstone, some medium grey 
mudstone 60/40%, sandstone/mudstone approximately 50/50%, 
mudstone/sandstone is likely interbedded altliougn sotre 
washing may be occuring-caliper log will tell 
Drilling Rate: 9-10 min/ft. 

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

985-990 Mudstone, red brown 90%, grey/purple 10%, minor Tight 
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/su·!lf, sandstone is very fi"ne, weakj.y 
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:S-6 min/ft. 

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

995-1000 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 . 
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Ciniza Well #4 Log-~ 

1005-1010 Same as above, some chert, sandstone is calcareous whEtn 
broken. 

Drilling Rate:7-10 min/ft. 

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

1010-1015 Same as above, mudstone( sandstone approximatery 70"(3-q%; 
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, SOIJle 
(minor) dark red sandstone, very fine non-calcareous, 
some clay balls with sample, adaea water ana crean~d pit. -._ 
Drilling 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, 1o·!~r sandstone, some sandstones hare 
slightly -"larger quartz grains, 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, liarcf Tiinesto:pe 
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:lO 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%. 
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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' . 

12/16/99 

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

Well B.but in .pr.es_sur.e_, .b.e£.ore perforating, on ~/ ~ o I 0 o w.a_s ~~2 psi 
with unrestricted flow at approximately 110 gpm . 

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. 
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