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\ £ ned Aemne/TIM/Forms Table 1

TABLE 1

WELL ELEVATION AND CA

WELL CASING TOC. *
DIAMETER (feet)
(inches)

MW-1 5 6878.52
MW-2 5 6880.84
MW-4 5 6882.54
MW-5 4 6883.32
SMW-1 2 6883.29
SMW-2 2 6884.44
SMW-3 2 6884.56
SMW-4 2 6880.08

- SMW-5 2 6878.02
“ SMW-6 2 6880.71
OW-1 4 6868.00
OW-2 4 6871.00
OW-3 4 6876.00
OW-11 4 6923.89
Ow-24 4 6880.00

* T.0.C. - Top of Casing
B.O.C. - Bottom of Casing
ek Update of 1989 Sample and Analysis Plan.

PACITY DATA
BOC.* CAPACITY
(feet) (callon per
foot)
6746.5 1.02
6740.6 1.02
6760.4 1.02
6750.3 0.74
6834.20 10.163
6827.10 0.163
6838.70 0.163
6807.80 0.163
6801.80 0.163
6807.60 0.163
6773.96 0.74
6810.00 0.74
6809.30 0.74
685727 0.74
6815.00 0.74

TOTAL
DEPTH
(feet)

94.04
61.0
66.73
66.62
65.0
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LABORATORY TEST DATA

MONITORING WELL MW-1

SURFACE ELEVATION: eB76 FEET

ATTERBERC STRENSTN TEST 0ATA -
e LIMITS = (Unsurveyed)
—— E3 —
== - | 253 = |=
S:|E_E ZLEEE . IS 120
XIS BEo T = JECoIBosi |25l 2
w2 2eXCE28 5 EEZ S ZEDIST(CESZ
SEIETET ] = RS2l ERTE B |E S
- -— ] - =]
- = "‘ = S e ‘ = = = SYMBOLS DESCRIPTION
o

— PRESSURE (PS1)

§ CL | REDDISK-BROWN SILTY CLAY, TRACE OF MEDIUM TO
COARSE SAND AS BLEBS AND TKIN INTERBEDS

Y  WATER LEVEL 14.1 FELT B.G. 10/18/8]

SC | PINKISH-PURPLE, SLIGHTLY SANDY (FINE) CLAY

SH | VARIEGATED SILTY SHALE, REDDISH BROWN GRADING
TO GREEN AND LIGHT PURPLE

REDDISH-BROWN SILTY CLAY, FIRM

VARTEGATED LIGHT GREEN AND DARK RED LIMESTONE
INTERBEDOED WITH SHALE

LIGHT GREENISH-GRAY, MEDIUM TO FINE, LOOSELY
CEMENTED SANDSTONE INTERBEODED WITH LIGHT
GRAY, LDOSE CLAY

7

SH REDDISH-PURPLE SHALE
= . T

BORING COMPLETED AT 120.4 FEET ON 10/14/81.

Z SCREEINED [NTERVAL

FIGURE 30.2-1
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LABORATORY TEST DATA

TESTS REPORTED
ELSEWHERE

ATTLRBERE
LIMITS

STREMETH TEST DATA

INDET
{%]

Liauis Limig
(%)
PLASTITITY
TYPE OF TE8T

PAESSURE_|PSi)

SHEAR STREMGTYH

PSF)

DEYIRTOR
STRESS

1%1
DAY DEXNSITY
{pen

BLOWS/f1.
SAMPLES

[PSF}
MOISTURE CoOXTEMT

SYMBOLS

MONITORING WELL MW-2

SURFACE ELEVATION: 8877 FEET
(Unsurveyed)

DESCRIPTION

E/j
7

7
.

/“' 4
4
L
7

A
7%

/1‘."/

N

2%
-,

NN

N

SARRN

LMY

CL

sC
SH

REDOISKH-BROWN SILTY CLAY, TRACE MEDIUM TO COARSE
SAND AS LOOSE TO FIRM BLEBS

¥  WATER LEVEL 9.1 FEET B.G. 10/18/81

PINKISH-PURPLE, SLIGHTLY SANDY (FINE) CLAY

YARIEGATED REDDISH-BROWN, GREEN AND LIGHT
PURPLE, SANDY TO SILTY SHALE

REDDISH-BROWN SILTY CLAY, FIRM

FIGURE 30.2-2

LS/ | LIGHT GREEN TO DARX RED LIMESTONE [NTERBEDOED

SH WITH SHALE

IGHT GREEN LIMESTONE, HARD

WHITE TO LIGHT-GRAY, FINT TO MEDIUM SAND; SOME
CLAY; GRADES SREENISH GRAY TO PINK, COARSE
TO MEDIUM SAND

SH : DECP PURPLE SHALE, FIRM

BORING COMPLETED AT 138.0 FEET ON 10/15/81

% SCRECNED IRTERVAL




MONITORING WELL MW-4

LABORATORY TEST DATA

TESTS REPORTED
ELSEWRERE

= DEPTH M FEET

SURFACE ELEVATION: ess3 FEET

”LT‘[J&ES“ STREMGTE TEST DATA =
= = . (Unsurveyed)

— . — w ol = = -
= o=, (2 LEsE= =, (S22 .
“qlez7 - EZ Ul ESiEsTies 28T .
S-lpEs S EsEIcSEESI S . TS S

x i - i on “ [d x o
b=d - ey wi - = = = o X
- = == = = = SYMBOLS DESCRIPTION

CL | REDDISH-BROWN SILTY CLAY, LOOSE

CL | REDDISH-BROWN CLAY, FIRM
WATER LEVEL 8.7 FEET B.G. 10/18/81

20

30

40

50

60

10

L1

30

108

110

120

130

140

150

160

GRADES SILTY AND SANDY (COARSE} 20-25 FEET

VARIEGATED REDDISH-BROWN, GREEN AKD LIGHT PURPLE

SILTY SHALE
GRADES REDDISH-BROWN TO RED-ORANGE, 65-70

FEET

VARIEGATED LIGHT GREEN TO DARK RED SHALE AND
THIN LIMESTONE BED

REDDISH-ORANGE, SLIGHTLY SANDY SHALE

WHITE TO LIGHT GRAY, CLAYEY SANDSTONE

PURPLE SANDY SHALE

sS % WHITE TO LIGHT GRAY SANDSTONE, HARD

PURPLE SHALE WITH THIN LENSES OF CLAYEY SAND

)
G
m
(8)]
C
n)

BORING COMPLETED AT 120.0 FzeT ON 10/16/8:.

Z SCREENED INTERYAL




{ WELL LOGGING Fa
Page 1 of 3
Client Giant Well Mmber HE-5
Vé Ve Ve Vé 5 T R State New Mexico
Camnty Coiractar Stewart Bros.
Spxd Dete 7/23/86 Camletion Date 7/28/86
Iogs R Lithology Icgged By Selke
Blevation . 0'n Spad In (Fm.) Chinle Formation
Remarks Drilled w/failing F-10 rig - hollow stem auger to 65' and
rotary core to 135', Rig and all tools steam cleaned prior to drilling
split spoon and cutting Samples w/auger - core w/rotary
FRM| 0 | SEE REMARKS
' 0.0 0-30.0 Reddish-brown, silty clay w/minor
0 3.5 1c sandy lenses. .
8.5'1010
3.5 8.5 38 blows
8.5 | 13.5 | 13.5
18.5~20
13.5 | 18.5 | 90 blows
18.5 | 23.5 | 23.5
28.5~30.0
23.5 | 28.5 | ‘26 blows
28.5 | 30.0 | 30.0-31.5
31.5-33.0 30.0~35.0 ¥n-med grained grading to slightly clayey s{lt
30.0 | 31.5 to fn-sand w/minor clay lenses
31.5 | 33.0 | 33.0-34.5
33.0 | 34.5 | 34.5-36.0
36.0-37.5 35.0-50 Reddish-brown clay w/locally minor 5ilt
34.5 | 36.0 ) and silty clay
36.0 | 37.5 | 37.5-39.0
37.5 | 40.0 | 4&0.0-41.5
40.0 | 42.5 | 42.5-44.0




WEIL IOGGDNG }. A
Paye ? of 3

‘Well Nunbear MW-5

/é S T R State New Mexico

Caxrtractor Stewart Bros.

Qient Giant
Ve 1l /4

Gty

Spad tmte  7/23/86

Coapletion Dats  7/29/86

Iogs R Lithology

Iogged By Selke

Spd In (Fm.)___Chinle Formation

Elevation
Resarks
FRM | 10 ﬁ REARKS
82.5 | &5, 45, 0-4€.5
47.5-49.8
45.0 | 47.5 57 blows
50.0~51.5
47.5 { 50,0 43 blows
52.5-54.0 5053 Reddish-brown clay w/minor sand/gravel
£0.0 | 52.5 63 blows lenses
£5.0-56.5
52.5 | 55.0 54 blows :
§7.5-59.0 53-97 Reddish to purple shale ard/or clay
55.0 | 57.5 100 blows w/greenish colored blebs
60.0-81.5
57.51 60.0
60.0 { 6B.5
8.5 77 | 68577
77-87
77 87




e

.
) WELL IOGGING FU .
_ Pege 3 of 3
et Giant Wall Mumbey — NW-5
1/4 1/4 1/4 V4 5 _ T R State New Mexico
Camty Contractor Stewart Bros
Spad Date  7/23/B6 completion Date  7/29/86
Iogs Ry Lithology Iogged By Selke
Elevation /¥ /. & Spud In (Fm.) _Chinle Formation
Remarks roc
ShAMPLE
FRM | 10 TEPTH FEMARKS
97-107 97-103 Reddish shale w/limestone siringers
97 107
103-106.5 red shale/clay
167-117 106.5-110 redaish colored limestone w/greenish
107 117 white blebs
{110-123.5 grayish to reddish (?) colored, fine to
medium grained, subrounded to rounded,

' moderately well sprted, moderately well
indurated, quartz sandstone. Bedding
planes dipping approx. 15°.

117.0-125.0
117 125
123.5-127 Basal conglomerate s similar colored to
above sandstone but less consoljdated
than sandstone.
125.0-134
125 134
127-134  dk red clay/shale




(CORPLETION DIAGRAN
Kl 5

TRSTERTRZ

118°«0"

123'-6°

f//2¢°;z'~ Flush Joint Stzinless

Steel Pipe w/ Locking Cap
3'x 3' Concrete Pad

8% Cement Filled Steel Casing

L |
i) A/—ZCeunt ( w/ 5% bentonite)
i C) Grout o

//2"" 4" Flush Joint PYC Pipe

2/2 Bentonite Plug

Upper Contact of

i

I

> -

/2-41 10' Flush Joint PV¥C

] Screen ( .010° Slot )

b 814 sand Pack

Sonsela Sendstone

Lower Contact of Sonsala

. - -
[ USRI R Coaart
. TR W . . R « Yo e .

Sendstone

/Zd'x 5' Flush Joint PVC Pipe

Total Depth

P




Installation Diagram

Monitoring Well NoO. _ gw-5

L--—Casing Cap
o Frotestive Casing Cover
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WA M
~ Eottem o pXY
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' 03/31/2003 15:01 FAX 5055237248 _ PRECISION ENG | gros &
PRECISION ENGINEERING, INC. FILE 2: 97-070

| PROJECT: CINIZA REPINERY . ELEVARTION: €%42.5

.00 OF TRST DORINGS TOTAL DEPTH: 40.0 FEE
LOGG@ED HY¥: WHX
DATE: 8/27/97
STATIC WATER:
HORING ID:
PAGE ;

! |

} )

| P |

{ L |

! o] | MATERTAL CHARNCIERISTICS

L {MOISTURE, CONDITION, COLONR, GRAINSIZE  ETC. )

ILTY, CLAYEY, SOME PRRBIRS, WET, NO ODOR, HED-BROWMN, FILL LOOSE

o
I s
l el
[ A
I L
LE !

> non

DEPTH | .7
0.0-3.8 ,7"-/."1‘

[

l'll_/_'tw‘
]vvv-/_vtrl
l'v'-/-v'n,

|1-1‘../-'1t I

,"t-/-t"l

3.8 jrex. [_x=r|

J

d

! |
J l
' I
I I
! l
| 'f"u/-"" ]
J ]
L ]
{  3.8-8.3 [ewsys//e=s| |
| [==e//fv>e |50
| lffi///rinl
| fews///2ee]
| Jewejsenr|
! [swe///=>=]
l [
j |ree//feen]
! a.5 tvwe /) ferwl
1

1

l

j

I

[

!

!

!

|

!

!

Y WEI & - ]2
l§§a§ ;ggy'?txz SANDY, STITYR, ggg:ggcsw WET, IANTHAY HAND NG
| S, ¥IME, WEITTR, WOIST, TOOSE '

5-8.0 [0

5-9.2 NS je=xf/f]

,7:9;ﬁ7 {gwrrwrsarig

o (W [ ks

(8-10.0 1///eev///]

f
|
I
|
{
]
[
]
!
{
}
10.0-23.8 |//7/0/1000 |
1121702177
1712071701 |
/717770177 )
{1070770071 |
1171771107) |

2.8 VIV VAN
13.8-14.8  ///wev///1
!

l

{

!

|

|

)

|

I

|

[

]

I
|

I

l

!

|C1aY, VBEY PINE SAMDY, RED-BRONN, MQDERATRIY DENSE, WERI/MOIST
C_\spap, VERY FINE, MOIST 1GOGE, WHITE TO LIGHT B&o@m, LAMINAR BANDING

| 14.5-14.6 _lteswrpevexriig

| 34-6-18.8 |s/]/en]/]]| ¢ [Ca¥Y, WET, S0PT, FLIGHTLY ¥INE SANDY,
| {/717enf} /] <

l 6.5 A fli==f0]] ct

| 16.5-18.0 [evv.fovux| C |asmm, SILTY, CLAYRY, LAMINAR BANDING, MEDIUM DENSK, HOIST

' "v'-/_eﬂfl c l

| 18.0 __{ree. /_wnel [a) i

| 18.0=20.0 |wv*//cors| C |gEEp. CULAYRY, GRAVELLY, VERY DEMSE, MOIST, VERY CCMPACT, MEDIUM SAND. RED-BRCUN,
! |e=r//cone] C |eoMB 1-2~ GRAVEL

l swr/ /o] c |

{ 29.0 {==effoovei20 (€ |

| 20.0-21.5 |///--%/{/] C |CIAY, VERY SILTY, EAWDY (VERY FIME), WBI, SOFT, SLIGHTLYBLOCKY, BROWN

| 1///~-=1471 c|

i 21.5 IAEE IS4 -]

| 21.5-22.9 |///wvx%//]] C |¢ZAY, VBRY FINE, SANDY, WEI, SWORS FRER WATER IF WORFED, LAMINAR BANDING

| (V22aiadild o |

1 =z22.° WATisrTINAN |

LOGOED BY:

|
1SIZ® MND TIPE OF BORIM3Z: 9 1/e” O.D. H.S.A.




)h ©03/31/2003 15:01 FAX 5055237248 PRECISION ENG. g o8

4

’ PRECISION ENGINEERING, INC. FILE §: 97-070
PROJECT: CINIZA REFTNERY . ELEVATION: £942.5
LOG QF TEST BORINGE TOTAL DEPIH: {Q.0 FEE
LOGEED BY: WHK
] | | = | DATR: 8/27/97
o | | B | & STATIC HATER: Ji.0 FEE
| P o mi v BORING ID: RBH-5
| L J &P | PAGE: 3 QF 3
| ] [ f L) MATERIAL CHARACTERISTICS ) PID
1 ogerm Tt [ ELE| (MOISTURE, CONDITION, COLOR GRAINS 178 BTC ) | (opm)
| 22.%.24.1 | /17wv7/17] | € |CIAY, VERY FINE. SANDY, AS ASOVL BUT LESS ROISTORK |
1 241 VINALISINA! L c I
] 24.1-25.0 |oco//~00n| | C |GREYEL, CLAYEY, WET/MOIST, SOME GREATER THAN 3= SANDSTONE PIECES |
1 25.0 Jooo//xoop]28 | C | l
| 25.0-28.0 177//2/717] | € |ciY, SLIGHTLY FINE SANDY, WET, LAMINAR BANDING, BROWN TO RED-ERCWN. STIFF |
I [/744=7177) | ¢ |
{ V771241771 | ¢} I
! 1772127217 | c | |
i 17077277171 L © I
! 28,0 VIIAAT TN = 1
{ 28.0-28.6 {rerryvovy | | ¢ |sapn PINE, DENGE, MOIST, VERY STRONG KYTIROCAWEON ODCR, LIGHT BROWN, SOME PERRIFS |
| 28.6-30.0 |wwegggpve| | C |SAWIDTECHIM, SHALRY, NYDROCARBCN CDOR. HARD, FRACTURED, LIGHT GEEZH TO HHITE, {
| |rwesEgRTY | | o |AneTIzACROUS ) : : ]
4 30,0 lesrapenewian | c | !
" | 230.0-31,0 |vevgEgEv| | C |SASTETCMT BED EATE PTRCES, HYDROCARBON ODOR, HARD, WHITE/GREEN MOTTLED |
1 3.9 lvoeapomer] | c | A
[ 21.0-34.0 |ooccooceo| | © [GRENGR, FINE, VERY WET, BRSSE WEARTSD DENSE .
{ jocoooccoo| | C ) ]
; | {enooooceo | j f - |
A loacecoezo} | € | I
{ ) Jocoooocee{ | € | J
] 4 34,90 | corronero! L e ) IR
i 34.0-40.0 |SHs{wegHs| | C |SERIR, SAWDY, EARD, FISSLE, GRRY/RED, DRY, X0 ODCR |
‘ é |srsmeesas|3s | C | 1
|suspvesds| | C | l
I jsusgwvgs] | C | l
E |sazusestiB| | € | I
' ] |jsusaresgs| | C | |
l |sasaress| | C | !
o |susEvesEs| | C© | |
1 |sMstwegms] | C | [~
1 |sEsmrrmiB] | C | l
o jsmsg=esms| | c | I
] 40,9 Jepepeesyisieo | © ] P
! ™ { oo l
I | N |
[ [ bl |
[ { [ 1
| I | !
| | oo !
I | ool l
! 1 P 1
| ! P *
I ! [ |
I I (R I
! ! | —L
l LOGGED BY: WK
|SIZE AMD TYPE OF TopTaz: ¢ 1/4~ oD, H. E.A.
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PROJECT:

Ciniza Rulipery

-03/31/2003 15:01 FAX 5055237248

PRECISION ENG

PRECISION ENGINEERING, INC.

LOG OF TEST HDRINGS

{ ]
| !
| P |
§ L ]
{ o |

I A N

1 T !

FILE #:

ELEVATION:

TOTAL DEPTH:
LCGGED BY:
DATE:

STATIC WATEXR:
BORING ID:
DGR -

l2}07
\

$7-070
6372.6
38,5 FRET
WHX

8/27
. 2

TERIAL ISTICS

(MOISTURE, CCNDITION, COLOR  GRAINSIZE ETC. )

i tyox Yy W

|/oo/o/an/ |
| foo/e/co/ |
|/e0/0/c0/ |
|/oo/0/0/ |
|/co/0/00/ |
|/oo/0/m0/ |
|/oc/osco/|
|/oo/a/co/ |
|/eo/e/0/ |
i/en/o/cofis o

Graesd, fine, clayey. moderatly dense, moist, red-brown, pome pieces to 2*.

[/1a2ex//]]|
1//=2~2///]
V//-=~2717]
[//-==211/]
1//-=~3411|

VYA

{
l
J
[
l
I
I
{
I
i
I
!
|
I
[
H

’I.'.'Y'Ifl

[wwrwogwes)

nnnnnnnhnnnnnnnnn

jzrarravves]
|r=xrvvoenrsiig
]vrfvav--'l
rerevones

lv’fttﬂv'vl

l'!"’vrti!;;_

I
U
|
{
!
|
!
|

!
I
!
I
f
I
{

gonrl, fipa, xpd—brolm‘ laminar banding, wolst, pome wedivem, moacly fine, medium

{rerxsrvyv|

147727/177]

Ly

[Cizy, wet, brown, laminar banding, fine blecky blocky, soft.
{

ljri'/f'i/(
I/rrr/trn/{
| /exa feaw/ 1S

!
L

|5apd, fine, clayey, wmoist, medium danse, red-brown, lamipar banding.

[/71771117]
17117/1117]
Vst

!
I
|
I
!
!
1710410711 |
!
!
k|

{Clay, very fine sandy, silty, wet, acft, red-brown,laminated,

I
}
1

lryerxwxywey!

e e ] Eov) MU, NS, I

,ﬁiﬁg Tredium o, 2ight browp, moint.

[/ 4-===1//|
V//-9-=177]|
(11-e=s]1/]
V/f====11{|
[//-v~=/1/ )28,
)/ /-==2]1/)]
(11-x=n//7]|

[/ /-===/1/]
{/]-=-=/17]
1//-=~=/1/]

]
!
!
{
|
|
|
!
(
I
v
!

c
c
<
[~
c
o
[
c
C
c
[
<
Cc
c
[
c
[@
c
[=
c
c
[&
c
c
c
=
c
c

| 2ay,
|thin elesnar sand.
[
J
{
)
{
{
{
|
!

vexy E:Lne sandy, silty. vl:t, goft, red-brown, laminated, scem

b e — e e e e m a

3=t/

1ICGGEP RY:

WK

J5IZE KD YXFE OP BORIWG: § 1/4% O.p. H,5.5



Monitoring Well NO. _gw-¢

e ASIN

[ oro cer!

-

Wz

ccp

Barrtor: 2 P)ug:,__g’_'?‘_—_-w“r. !
Top ) b Fopk Z‘/}f S
#Hi !
I Tev Af Wament LB 5 v
b 1y —
Saw! Pack: Sor e -
A A AT SI = !
Jv’ _ Butdur of neraen 28, 5 ,
Pinzometer 110 38.% 4
3 . Rat1dm o4 Boling 72. 2 3

—

fet-on of

Pre-eptivz IDVEr ‘i,O ?‘x
e

gottem o Cunurgle o,
4 X PG

Yo ot Bantorive 513 W

i NN

B

Hana 1y05:_ﬂ0= e

"
Byl e lA::Z{é___gé"/p

o
Cumonrror out: 7.

Nrder: :,_?/,f

Propssd 83 77*.9,7_9_ Pro wer Homre

crrg lJ‘,r.m“fL‘r:_...?_'.zxfj.
17" = -~
2olboroy. Type/5ime: ri . 5]_"{-'_}_?_4__/:/;‘.:

Garfer 1years’

Y5

Fis

Botiom Cep Used?ame oLl oD

43"’,_’:’{1__/’(‘;»15»'7 Riner vroel$izs :-f’i.’_’_{fﬂ:yb Ftse sH Toon'’ A

-
Aide, Horthonos 327__‘.’..‘1

rpap, o

1ite Resring o L "L

£ eviyr il

e W5 o PeC /o 0r07 AT S0

Installgtion Diagram |

va (a5 ng Lover

o concrotc Pod

. N\
£974. 5 (croand)

arge Plan Renewal Application



7
23

= 4

PROJECT :

'l T

Ciniza Refinery

<" “03/31/2003 15:01 FAX S50RR237248 PRECISION ENG .

PRECISION ENGINEERING, LNC. FILE #:
o : ELRVATION:

1oG Of TEST BORINGS : TUTAL LEPTH:
LOGGED EY:

I
I
|
l
|

Dt

DATE :
STATIC MATER:

2AGE:

cs

57-070
6873.6
J8.5 FEET
WHX
8/27/97
3l.5 FL=ET
H=-6

MATERTAL ARACTERISTIC,

I

}

} BORIND 1D
]

|

s (MOISTULAE  CONDITION  COLOR , GRAINSTZE ,ETC. )

17.4-23.0

23.9

1/7-2=2/11]
[//-2=¥]l]}

|//-=-7//7]
{/1-2-2)//]
\/f=-mf L]

|Qay, very fine sandy, siluy, web, soft, red-brown, lamipated, samc
|ehin cleanexr saud.

{

!

’ )
[

23.0-23,5

|xx/z2n /v |

1 gpmp3, coarse, clavev, dense, rod-brown, moist.

23.5-31.5

s e e e e e e e e e e e e e e e e b

. l"/'//'/’l

jwei=l/nn]
[e=fatfe/o]
J=e /el /o /v |25
[==/=lfosv]
fes/l/2s2]
|=e/u)//=]
(vesal/eso|
Jorse//ei]
[=2// 17/}
{oe/=//=/7|

l
|

!

|

|

|

i

AN
\//-2=%//7] |
|

1

]

l

1

|

l

]r’/t//-/ul&l
]vl/?//'t/-:(
|=e/e//=i=]
fxofef/e/7]

|Sams, clayey. fine, web. red-brown, laminar bandiag, moderatsly dense.
| .

I
!
J
!
|
I
{
!
I
!
I
!
l
]

22125
31.5-33.E8

l"o"o'"ﬂ

jrro=rower]

lvvofto-:n! }

[Esmd, gravelly. stromg hydrocarpon odor, water bearing, grey-brown, dense.
|

l
{

33.5
33.5-33.5

|sushsosy |

| sbzhshet |

f
|shshghst | i
| Shangasy {32 |
| S>ansnss |
|sashehm |
| Shanshsh |

|chshasha |

|Zm)s, green-gzey, sandy, pard, dry, no odor.
[

T.D. 38.5

!
|
|suskgban | |
1
|

Ishguahak |
l |

|
1
l
|
lzrgerroyese ] |
!
i
|

I
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I
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fves=i/eie] |
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| No. GWM—1

~—Caosing Cap |

Flevation M L——Frotective Casing Cover
Reference NG /Comcrefe Pad
\ NI NI WA
Bottom of
COF)CI’GT’@:__J_if)_»__WET. Protective Cover v
/ Bottom of Concrete i
\
Grout __jf{:Z___ff
/ Top of Bentonite14.6 /
\ | B h/—
Bentonite Plug:___JNLQ___fT.
/ Top of Sond Pack 16.2 \/
\
g Top of Screen 17.5 /
- : -
Sond Pack: Screen: =
_*_j7;5__,f+, ___Jiigl-_{T =
5/ E Bottom of Screen 23.5 i/
_J Piezometer Tip 23.7 /
/ Bottom of Boring 23.7 /
8 5/ 1
Boring Diameter: ______ 8 N
Sond TyDe:,ri?:ﬁ?_%lE]_Eé" Bollards. TypesSize: NONE INSTALLED
Bentanite: . 8 CHIPS Sereen Type/Size: 2 : F10 SLOL: 3CH 40 FVC
- 7 o ; i . 2", SCH 40 PVC
Cemeﬁ*./crouT:f,ﬂe?l_B':l_\JjPl,\l_}_'_E_/_C:y'Ei\yj _____ Riser Type/Size: £ o 220 20 10>
woter: —___ NONE Locking £xpondable Cosing Plugz____ YES ____ Site Northing:__ IBD____
‘ —— Botiom C e YES P sting:__ 18D
‘ Osher: T otiom Cop Used?_._._ ‘52 ______ Site Eosting: __. 2K ____
5, 03-118 Project Ngme: POND 1 CROUNDWATER OBSERVATION Flevation:___18D____



Shest:

2
Bors Point: s

Water Elevation:
Boring No.:

OF 2

W corner of Pond 1

Not Encountered
GWiv-1

Frecision Enginzsering, Inc.
P.O. Box 422
Las Cruces, N 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundry Wells

Elevation: TeD
Date: 7/8/2004 " :

BLOW MIATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT |scale] (MOISTURE, CONDITION, COLOR,ETC.) %N | LL| Pl| CLASS.
21.5-24.0 M| 22.0 |Sand, gravelly
i
22.5-24.0 it Petrified Forest Formation, Painted Desert
i Member, Mudstone, weathered, red-purple,
i reduction spots, hard, moist, blocky/crumbly
24.0 T.D.

™N)
(621
o

|

Screened interval 18-24'

w
D
o

|

w
(&)
[en)

}.

N
Q
o

;

Clay, black, wet,

FSIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: NS

C\wnzippediBoundry Well Locations\{[GWM-1 xis]Sheet2



| opot e d«'im.xr"‘*! o ey e B e e N T e N ST
lnstoal latron Dicgram
Momitoring Well No. GWM £
Elevation
Reference —f—_ | _——Steel Vaul+t
f |
N\ ~—Concrete \ /A NN AN
Comcre*ke:ﬁ_ﬁp,'&;*_ﬁ.
/
I\
Grout:___0-0  ++
\ Jop of Bentonite /
e /N T 0.8
Bentonite Plug:____"“'"____ ++
\i | | | Top of sand Pack \/
2.5’
| Top of Screen /
\ E 3 . 2 /
vond Pack: Screen: g
ST e o 13.00 g4 =
/ E Bottom of Screen 16.2 ! /
__J Piezometer Tip 16.2'
/ Bottom of Boring 16. 7 /
5 1zs
Boring Diome+er:___8__i8____
Sand Type;lQ:%Q__S,U_ICO Bollards. TypesSizes ._____ N _A_ __________________________________
Bentonite: _28_//___(;_':’_]_1_)_5__ Screen Type/Size: _2____?_\{9__29@_'__,4_(11__O_L_,I_(_)_I:__S__I,O,Ti_e_q”_
Cement/orout:  NA Riser TypesSize:2__ PVC Sch. 40
\\’ov‘er:__Eler_G_D_'_g___ Locking Expcndoﬁle Casing Plug?.___Y_g_S _____ Site Nor+hing:____2_g_4_zj_’ 46
Bottom Cap Used?_____j/_@_‘s ______ Site EosTing:____B_a_B_é_]_' 28

Project ;305_099 Project Nome: CI'HIZG Re'![iner_\/ FElevation:_ 0313, .



Sheet: 1 OF 1
Bore Point: 10' S, 4'E of GMW-1
Water Elevation: Not Encountered
Boring No.: GW©M-2

Precision Engineering, Inc,
P.O. Box 422
i.as Cruces, NRM 85004
505-5623-7674

Log of Test Borings

File #: 05-099
Site: Giant-Ciniza

Elevation: 6813.17

Date: 9/25/2005

BLOW
LAB#| DEPTH | COUNT | PLOT | SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

SMILL| P

CLASS.

0.0-0.5

0550 | T t——ul

5.0-10.0

-
o
<

10.0-14.7

14.7-15.0

-
[6]
o

|

Clay, Gravelly (From Roadfill), Wet, Sandy,
Red/Brown

Clay, Red/Brown, Some Silt, Very Fine Sand
In Thin Seams, Wet, Firm

Same As Above

Same As Above, No Sand

Clay, Fine Sand, Red/Brown, Soft, Root Matter,
Wet

16.2

TD
Set Well @ 16.2'
13.0'- 2" PVC Sch. 40 #10 Slot Screen
3.2'-2" PVC Sch. 40 Riser to Ground Surface

10-20 Sand From Bottom of Hole to 2.5' Belbw
Ground Surface, 3/8 Bentonite Chip to 8"
Below Ground Surface, Hydrated Chips

Set Above Ground Surface Finish with 4'x4'
Concrete Pad. Top of Casing ~ 3.0" Above

Ground Surface

1ZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

. 'f\'bilI\Projects\_2OOS\OSOQQGWMZ-S\[GWM 2.xIs]Sheet1

LOGGED BY: WHK @



R TP . TWRA T
Monitoring Well No. _GWM 3 -

Flevation

Referemce*"—“\\\F]///4ﬁee{vGuw
7 |
\ \%Comcrefe MR N
CODC!’@‘#@:_#_,OQ_O____”H .
/
N e Bl e
Grout:___ 0.0 ++
\l/ Top of Bentonite \/
0 T 0.0
Bentonite Plug:____z,' _____ ++
/ Top of Sand Pack \
F~J ] /
\ 2.0
Top of Screen /
\ E 3.0/
I .nd Pack: Screen: ;
_13-0 a4 . 12.0 ¢y =
L E Bottom of Screen 15.0 ! \/
J Piezometer Tip 15-0/ /
/ Bottom of Boring 16.5 /
5 174
Boring Diome+er:___8__igi___
sand Type:J_Q_"_ZQ__S_LUCO Bollords., Type/Size:______ NA __________________________________
Ben'roni#e:_??{/.__c_ijjg?i_ Screen Type/size:E-__E)_\{g__§_qf:'.'__ﬁ@_"__AO,L_’!_QMh_S_LQ—_Iw_-t?_q___
Cement/Grout:  NA Riser Typessize: 2 PVC Sch. 40
wG+er:__E)_Qiqt_>_,_§.u Locking Expandable Casing Plug?___j/.@:c’ AAAAA Site rdor+hing:____2_2_3_§: 38
Bottom Cap Used?__,,_:(_e;.S ______ Site Eos-rir\g;__h_‘q_lj_Q_' 05

. Other: oo ____
Project 7 097099 .. Cinizg Refinery flovotion: 6912.65




Bore Point: NW Corner of Pond 1
Water Elevation: Not Encountered

Sheet: 1 OF 1

Boring No.: GWM-3

Precision Engineering, Inc.
P.O. Box 422
l.as Cruces, N 88004
505-523-7674

Log of Test Borings

File #£: 05-099
Site: Giant-Ciniza

Elevation: 6912.65

Date: 9/25/2005

LAB #

DEPTH

BLOW
COUNT

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

YoM | LL| P

CLASS.

0.0-0.25

0.25-5.0

5.0-10.0

10,0-15.0

16.0

(@]

-—
o

Clay, Gravelly, Hard, Red Brown, Wet
Clay, Very Silty, Sandy, Very Sandy, Wet,

Red/Brown, Stiff

Clay, Very Sandy, Slightly Silty, Wet, Red/

Brown, Stiff

Clay, Wet, Red/Brown, Firm, Root Matter @

14.5'

16.0-16.1

16.1-16.5

Clay, Sandy, Some Gravel, Very Wet,

Moisture on Surface, Red/Brown

Clay, Some Pebbles, Wet, No Free Water,
Red/Brown

18.5

N

Len]

™D

Plug Boring with 3/8 Benionite Chips to 15.0'
12.0' of 2" Sch. 40 PVC #10 Siot Screen, 3.0’
of 2" Sch. 40 PVC Riser, Above Ground Finish
with 4'x4' Concrete Pad. 10-20 Sand from 15.0'
to 2.0', 3/8 Bentonite Chips from 2.0' to Surface
Top of Casing ~ 3.0' Above Ground Surface

.. IZE & TYPE OF BORING: 4 1/4" ID HOLLOW STEMMED AUGER

LOGGED BY: WHK 1‘




Sheet: OF2
Bore Point: 12" West of BW1

Water Elevation: Not Encountered

e Boring No.: BW1A

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wellis

Elevation: Existing
Date: 11/10/2003

BLOW ‘ MATERIAL CHARACTERISTICS
LAB#{ DEPTH | COUNT | PLOT |scaLe] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
i 22.0
i
i
i
i
24.5-24.7 il Sand, very fine, silty, dry, loose, light red-brown
24.7-26.5 el 25.0 | Clay, very sandy, silty hard, damp, red-brown
[T crumbly
P
26.5-28.5 AR Sand, very fine, silty, dry, slightly clayey,
FrAE I " foccasional < 1cm clay beds, loose-moderate
IR dense, very light brown
28.5-30.5 I Clay, slightly sandy, silty, firm-stiff, very light
I red-brown, damp, occasional laminar salt bed,
I dry, very crumbly in hand
1 30.0
30.5-31.3 P11 Clay, sandy, gradational with above dry, stiff-hard,
31.3-32.3 TP very light brown
32.3-32.9 ol Sand, very fine, loose, silty, slightly clayey,
32.9-33.2 WWT“# moderate dense, very light brown, dry
33.2-35.0 il Clay, slightly sandy, firm, dry, very light brown
il crumbles easily
M Sand, very silty, dry, very light brown, moderate,
111 dense
L Clay, slightly sandy, silty, hard, dry, crumbly, very
I 35.0 {light red-brown, graditional contacts
35.0-40.0 i Clay, red-brown, "Fat", damp, crumbly in hand - .
i carves smooth vitrius surface with knife, hard,
i 2 lamini of very fine sand in 5 run
i
i
i
i
i
i
i 40.0
T.D. 40.0

‘ZE & TYPE OF BORING: 4-1/4" 1D Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 1 OF2
Bore Point: 12' West of BW1

Water Elevation: Not Encountered
Boring No.: BW1A

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

ng of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing

Date: 11/10/2003 .'

LAB #| DEPTH

BLOW
COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PI| CLASS.

0-4.0

Continuous

i
i
i
i
i
i
i

Clay, firm, red-brown, moist

4.0-5.0

i
Hunii
M

Clay, silty, firm-stiff, red-brown, wet

5.0-10.0

Tt
i
i
it
Hin
i
it
Hinn
fiinn
fninn

Clay, firm-stiff, red-brown, wet ("Fat Clay")

10.0-20.0

M
i
Hinn
i
i
M
i
i
Hiinn
i
i
Hinn
i
i
1
i
i
i
i
i

RN
(@]

Clay, stiff, red-brown, wet ("Fat Clay")

20.0-24.5

i
i
i

Clay, hard, damp-moist, some slickensides,
(shrink swell), brittle, slightly silty @ 21.0-21.3

SIZE & TYPE OF BORING: 4-1/4"|D Hollow Stemmed Auger

LOGGED BY: WHK 7&

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound.



e Sheet: 1 0F 3
Bore Point: Dike 7-8 intersection

Water Elevation: 9' bgs

a Boring No.: BW1B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
 505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 10/28/2003

LAB #| DEPTH

BLOW
COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M [ LL| Pi| CLASS.

0-4.0

Continuous

i
i
i
i
1
i
i

Clay, firm, red-brown, moist

40-5.0

it
i
A

Clay, silty, firm-stiff, red-brown, wet

|

5.0-10.0

it
i
i
A
i
i
i
i
Mt
iy

Clay, firm-stiff, red-brown, wet("Fat Clay")

r 10.0-20.0

iy
it
i
i
i
i
i
i
M
i
i
it
M
it
M
i
i
i
i
i

Clay, stiff, red-brown, wet ("Fat Clay")

20.0-24.5

Hiin
1
I

Clay, hard, damp-moist, some slickensides,
(shrink swell), brittle, slightly silty @ 21.0-21.3

‘ZE & TYPE OF BORING: 4-1/4" 1D Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




4 Sheet: 30F 3
Bore Point: Dike 7-8 intersection

Water Elevation: 9 bgs
Boring No.: BW1B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test.Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing

Date: 10/28/2003 "

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT |scaLe] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl CLASS.
i 44.0
i
i | 45.0
45.0-50.0 1 Same as above
i
i
i
it
Wi
i
i
i
i) 50.0
50.0-52.0 Y Sand, clayey, moderate dense, dark red-purple,
i damp
ao ik k]
52.0-55.0 i Clay, dark red-purple, hard, moist-wet, crumbles
i in hand sample
Wit
Wi
il
i
Wi 55.0
55.0-58.2 P Clay, very sandy, red-purple, hard, brittle, moist-
Il wet, gradition of sand is greater with depth
P
FrErrr
PP
P
58.2-59.8 P Sand, slightly clayey, mottied red-grey, dry, dense
\**/**/**/ dense-very dense, pebbles of limestone, chert
59.8-60.0 T and sandstone
60.0 |Petrified Forest Formation of the Painted
60.0-65.0 \\ Desert Member. Clay,(claystone), red, carbonate
nodules, (white), hard, crumbly, damp-moist
\\ Same 'fxs above, some grey mottling, fissile
at 60.0
T.D. 65.0 | Set well in boring, see well diagram
.010" Slotted PVC Screen: set in 64.6-54.6" interva

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

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound.




Sheet: 10F 5 Precision Engineering, Inc. File #: 03-118
Bore Point: Offset BW1 5’ P.O. Box 422 Site: Ciniza
Las Cruces, NM 88004 Boundary Wells

505-523-7674
Water Elevation: 9’ bgs . Elevation: TBD
e Boring No.: BW1C Log of Test Borings Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT |scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| P

0-4.0 Continuous | /i Clay, firm, red-brown, moist
i
Wi
it
| 2.5
I
Wi
4.0-5.0 i Clay, silty, firm-stiff, red-brown, wet
i
Wiy 5.0

CLASS.

5.0-10.0 ’ i Clay, firm-stiff, red-brown, wet ("Fat Clay")
i
I
it
i 7.5
i
M
i
i

M) 10.0
' 10.0-20.0 i Clay, stiff, red-brown, wet ("Fat Clay")
i
i
i
i
i
i
i
i
i
i
i
i
i
it
i
i
it
i
i

—_
(]

N
(@]
(@]

20.0-24.5 N Clay, hard, damp-moist, some slickensides,
i {shrink swell}, brittle, slightly silty @ 21.0-21.3
Wi

I & TYPE OF BORING: 4-1/4" D Hollow Stemmed Auger LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound



Sheet: 1 OF 5

Bore Point: Offset BW1 5

Water Elevation: 9’ bgs
Boring No.: BW1C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Boringé

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD

Date: 11/10/2003 "

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
iy 22.0
i
i
I
i
24.5-24.7 el Sand, very fine, silty, dry, loose, light red-brown
24.7-26.5 rrerr) 25.0 1Clay, very sandy, silty hard, damp, red-brown
I crumbly
. I
26.5-28.5 RIS Sand, very fine, silty, dry, slightly clayey,
R occasional < 1cm clay beds, loose-moderate
L dense, very light brown
28.5-30.5 I Clay, slightly sandy, silty, firm-stiff, very light
I red-brown, damp, occasional laminar salt bed,
I dry, very crumbly in hand
11 30.0
30.5-31.3 It Clay, sandy, gradational with above dry, stiff-hard,
31.3-32.3 AL very light brown
32.3-32.9 \******** Sand, very fine, loose, silty, slightly clayey,
32.9-33.2 TP moderate dense, very light brown, dry J
33.2-35.0 LT Clay, slightly sandy, firm, dry, very light brown
\******** crumbles easily
B Sy Sand, very silty, dry, very light brown, moderate,
I dense
VA Ciay, slightly sandy, silty, hard, dry, crumbly, very
I 35.0 |light red-brown, graditional contacts ‘
35.0-40.0 i |Clay, red-brown, "Fat", damp, crumbly in hand
i carves smooth vitrius surface with knife, hard,
i 2 lamini of very fine sand in 5’ run
M
i
i
i
i
i
| 40.0
40.0-45.0 i Same as above, 1 sand laminae
' I
i
fitiitiy
i
I

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

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound



Sheet:
Bore Point:

10F5
Offset BW1 &'

Water Elevation: 9 bgs

' Boring No.: Bw 1C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scaLe|] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL] Pi] CLASS.
i 44.0
i ’
Hiini 45.0
45.0-50.0 Hiim Same as above
i
1
i
i
1
i
i
i
/i 50.0
50.0-52.0 P Sand, clayey, moderate dense, dark red-purple,
i damp
**/**/**/
52.0-55.0 it Clay, dark red-purple, hard, moist-wet, crumbles
i in hand sample
i
iy
. i
i
i 55.0
55.0-58.2 I -|Clay, very sandy, red-purple, hard, brittle, moist-
I wet, gradition of sand is greater with depth
P
IV
P
NN
58.2-59.8 PR, Sand, slightly clayey, mottied red-grey, dry, dense
] dense-very dense, pebbles of limesione, chert
59.8-60.0 \\ and sandstone
\ 60.0 {Petrified Forest Formation of the Painted
60.0-65.0 \ Desert Member. Clay,(claystone), red, carbonate
nodules, (white), hard, crumbly, damp-moist
\ Same as above, some grey mottling, fissile
~~_|at60.0"
T.D. 65.0 | Set well in boring, see well diagram
.010" Slotted PVC Screen: set in 64.6'-54.6" interva

Lgr & TYPE OF BORING: 4-1/4"

ID Hollow Stemmed Auger -

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Bore Point: Offset BW1 5’

Sheet: 40F5

Water Elevation: Not Encountered
Boring No.: Bw 1 C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

va

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD

Date: 11/10/2003 "

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scaLe] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLLASS.
0-65.0 Continuous 65.0 |See Stratigraphic Log From BW 1
65.0-119.0 Mudstone/Siltstone interbedded,
blocky, damp-dry, dense
Chinle Group, Petrified Forest Formation,
Painted Desert Member
75.0
85.0
95.0
105.0 "
115.0
. Petrified Forest Formation, ‘
119.0-131.0 Sandstone, white, hard, some pebbles of quartzite
and mafic rock, interbedded claystone and silt-
stone
125.0
131.0-134.5 Sandstone, very hard, clean, quartz, water bearing
134.5-145.0 135.0| Mudstone, grey, moist, firm
145.0
145.0-152.0 Siltstone/Mudstone, grey, sandy

SIZE & TYPE OF BORING: 4-1/4" 1D Hollow Stemmed Auger

LOGGED BY: WH@,

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Boundal



i

Bore Point: Offset BW1 5’

Sheet: 50F 5 -

Water Elevation: Not Encountered

. Boring No.: BW 1 C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

LLog of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
151.0
152.0-154.0 Sandstone, white-light grey, hard, silty
' 155.0
T.D. 157.01Set well in boring, see well diagram

ﬂ & TYPE OF BORING: 4-1/4" 1D Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bounda




‘.

Sheet: 1 OF 3 Precision Engineering, Inc. File #: 03-118
Bore Point: 10’ West of BW2B P.O. Box 422 Site: Ciniza
Las Cruces, NM 88004 Boundary Wells
505-523-7674
Water Elevation: 25.9’ bgs Elevation: TBD
e Boring No.: BW 24 Log of Test Borings Date: 11/10/2003
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PlI| CLASS.
0.0-5.0 | Continuous | /11T Clay, firm, red-brown, moist-wet, roots, white
i nodules
i ‘
I
i 2.5
i
i
i
i
iy 5.0
5.0-7.4 i Clay, firm-stiff, red-brown, moist-wet
i
i
M
7.4-7.8 el 7.5 | Sand, silty/clayey, red-brown, charcoal, moist
@ 7.8-10.0 i 10.0 (Clay, firm, red-brown, wet, mottled
i
10.0-11.0 Al | 11.0 | Clay, firm, red-brown, wet
11.0-11.5 1-11-11-11 Clay, silty, pinkish-brown, wet,
11.5-14.2 H-11-11-11 Clay, firm, red-brown, wet,
-11-11-11
H-H1-11
1-11-11-1]
14,2-15.0 i Clay, silty, pinkish-brown, wet,
i
15.0-15.2 -1 15.0 | Clay, silty, pinkish-brown, wet,
15.2-17.7 i Clay, firm, red-brown, wet, mottled
i
i
i
i
17.7-20.0 i Clay, firm, dark brown, some red mottling, wet
i
i
i
Wi 20.0
20.0-24.4 I Clay, firm, dark brown, wet
W
Wi
& TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger ’ LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\WMy Documents\Giant Ciniza\Bound




Sheet: 20F 3
Bore Point: 10 West of BW2B

Water Elevation: 25.9' bgs

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS
LAB #{ DEPTH COUNT | PLOT |scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| P1| CLASS.
iy 22.0
Hi
iy
i
i
24.4-24.8 il Sand, fine, red-brown, white grains, dry
24.8-25.0 Pkt 25.0 1 Silt, pinkish-brown, dry
25.0-26.2 i Clay, firm, silty, reddish brown w/ pinkish-brown
26.2-26.7 AL mottling, wet
26.7-27.3 AR | Sand, very fine, pinkish-brown moist
27.3-29.0 e —— ] Silt, pinkish-brown, damp
29.0-30.0 i Clay, firm, silty, pinkish- brown to reddish-brown,
W/mrf mottled, damp, small carbonate nodules
I Clay, reddish-brown, damp, small carbonate
M| 30.0 {nodules
30.0-31.2 | -----A Silt, pinkish-brown, mottied, damp
31.2-34.3 i Clay, firm, red-brown, moist
e i (32.5-32.6 grey mottled clay)
iy
i
Hii
i
343-350,  |------ Silt, pinkish-brown, dry
—————— 35.0
35.0-40.0 H-1-11-11 Clay, red-brown, firm, silty, mottled pinkish-brown
1-11-11-17 moist ‘
H-11-11-11
H-11-11-11
H-11-11-11
1-11-11-11
H-H1-11-11
H-11-11-11
{1-11-11-11
H-11-1-11| 40.0
40.0-40.9 i Clay, red-brown, firm, moist
40.9-41.8 Hini Clay, red-brown, soft, wet
M
41.8-42.9 H-1-11-11 Sand, very fine, silty, red-brown, thin clay stringers
=111 black laminations, water bearing
42.9--43.5 i Clay, red-brown, soft, wet

& TYPE OF BORING: 4-1/4" 1D Hollow Stemmed Auger

LOGGED BY: WHK

C:Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 30F3
Bore Point: 10 West of BW2B

Water Elevation: 25.9' bgs
Boring No.: BW 2A

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118  _&
-« .
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 11/10/2003

@

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH| COUNT | PLOT|scaLe} (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
43.5-44.7 I Clay, red-brown, firm, wet
i -
44.7-45.0 ******{] 45.0 |Sand, clayey, red-brown, soft, wet
45.0-45.6 ] Sand, clayey, red-brown, soft, water bearing
45.6-48.5 i Ciay, red-brown, firm, wet
i
i
Hiiin
it
48.5-48.8 ] Sand, clayey, red-brown, soft, wet
48.8-50.0 i Clay, red-brown, firm, wet, grey reduction spots
W
i 50.0
50.0-55.0 Hin Clay, red-brown, firm, moist
Hii (2.0' of sample recovered)
niin
i
1
HHiii
i
i
i "
M 55.0
55.0-60.0 I Clay, sandy, firm, brown, saturated
I (6" of sample recovered)
111
eI
I
N ‘
58.2-59.8 rEfEELEE] Sand, slightly clayey, mottled red-grey, dry, dense
FEEEE] dense-very dense, pebbles of limestone, chert
i 4 and sandstone
=} 60.0
60.0-64.7 ikl Sand, fine, brown, loose, water bearing, 1" clay
e, stringer from 61.0 to 61.2" (1.2’ of sample
R recovered)
64.7-65.0 i Clay, red-brown, firm, wet
i
i T.D.65.0°

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

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound

LOGGED BY: WHK G%



Bore Point: NW of Pond 11

Sheet: 10F 5

Water Elevation: 28.5' bgs

e Boring No.: Bw2B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

BLOW MATERIAL CHARACTERISTICS _
LAB #| DEPTH COUNT | PLOT |scaLE (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PlI| CLASS.
0.0-5.0 | Continuous | /i Clay, firm, red-brown, moist-wet, roots, white
i nodules
i
i
Wiy 2.5
i
i
i
i
Wiy 5.0
5.0-7.4 Wi Clay, firm-stiff, red-brown, moist-wet -
i
i
Wi
7.4-7.8 ekl 7.5 | Sand, silty/clayey, red-brown, charcoal, moist
7.8-10.0 i) 10.0 [ Clay, firm, red-brown, wet, mottled
s i
10.0-11.0 i 11.0 1Clay, firm, red-brown, wet
11.0-11.5 H-1-11-11 Clay, silty, pinkish-brown, wet,
11.5-14.2 H-11-11-11 Clay, firm, red-brown, wet,
H-H1-11-11
H-11-11-11
H-1-11-11
14.2-15.0 i Clay, silty, pinkish-brown, wet,
Wi
15.0-15.2 /--11-l/] 15.0 | Clay, silty, pinkish-brown, wet,
16.2-17.7 i Clay, firm, red-brown, wet, mottled
i
i
i
Wi
17.7-20.0 I Clay, firm, dark brown, some red mottling, wet
i
i
i
i 20.0
20.0-24.4 i Clay, firm, dark brown, wet
i
Wi

& TYPE OF BORING: 4-1/4" ID Holiow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 20F 5
Bore Point: NW of Pond 11

Water Elevation; 28.5 bgs
Boring No.: Bw28B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File#: 03-118 o
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

BLOW

MATERIAL CHARACTERISTICS :
LAB #{ DEPTH | COUNT | PLOT |scaie{ (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
i 22.0 ’
i
Wi
i
, i
24.4-24.8 e Sand, fine, red-brown, white grains, dry
24.8-25.0 Feraak | 25.0 | Silt, pinkish-brown, dry
25.0-26.2 i Clay, firm, silty, reddish brown w/ pinkish-brown
26.2-26.7 | HHHEHLL mottling, wet
26.7-27.3 reesitit  |Sand, very fine, pinkish-brown moist
27.3290{ T e——d Silt, pinkish-brown, damp
29.0-30.0 i Clay, firm, silty, pinkish- brown to reddish-brown,
JHTTTTTA mottled, damp, small carbonate nodules
i Clay, reddish-brown, damp, small carbonate
A 30.0 {nodules
30.0-31.21  pe----1 Silt, pinkish-brown, mottled, damp
31.2-34.3 Wi Clay, firm, red-brown, moist
i (32.5-32.6 grey mottied clay)
i
[ q,
i
M
343350  |------ Silt, pinkish-brown, dry
—————— 35.0
35.0-40.0 1111 Clay, red-brown, firm, silty, mottled pinkish-brown
1-1=1-11 moist »
I-11-11-11
H-1-1-11
H-11-11-11
HW-11-11-11
N1
H-11-11-11
H-11-11-11
H-1-11-11| 40.0
40.0-40.9 i Clay, red-brown, firm, moist
40.9-41.8 I Clay, red-brown, soft, wet
i
41.8-42.9 H-11-11-11 Sand, very fine, silty, red-brown, thin clay stringers
H-11-11-11 black faminations, water bearing
42.9--43.5 N Clay, red-brown, soft, wet

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

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound.

LOGGED BY: WHK U



Bore Point: NW of Pond 11

Sheet: 30F5

Water Elevation: 28.5° bgs

@ Boring No.: Bw28B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: - Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scaLe] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
43.5-44.7 i Clay, red-brown, firm, wet
i
44.7-45.0 1 45.0 |Sand, clayey, red-brown, soft, wet
45.0-45.6 FHEE[E] Sand, clayey, red-brown, soft, water bearing
45.6-48.5 i Clay, red-brown, firm, wet
i
i
it
i
48.5-48.8 P Sand, clayey, red-brown, soft, wet
48.8-50.0 i Clay, red-brown, firm, wet, grey reduction spots
[
i 50.0
50.0-55.0 i Clay, red-brown, firm, moist
i (2.0’ of sample recovered)
i
i
i
i
i
O i
1
i 55.0
55.0-60.0 Il Clay, sandy, firm, brown, saturated
I (6" of sample recovered)
11
1IN
I
NN
58.2-59.8 R[] Sand, slightly clayey, mottied red-grey, dry, dense
TR dense-very dense, pebbles of limestone, chert
v i) and sandstone
*prper| 60,0
60.0-64.7 ek, Sand, fine, brown, loose, water bearing, 1" clay
R stringer from 61.0 to 61.2° (1.2’ of sample
e e ok ke e ek K| recovered)
64.7-65.0 i Clay, red-brown, firm, wet
i
i

$%J & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 4 OF 5
Bore Point: NW of Pond 11

Water Elevation: 28.5' bgs
Boring No.: BW2B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118 .
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

BLOW
LAB #| DEPTH | COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PI| CLASS.

65.0-70.0

1t
i
i
iy
it
i
i
Hii
i
i
i

65.0

70.0

Clay, dark brown, firm, some red-brown mottling,
wet

70.0-75.0

i
Mt
i
Mt
i
i
s
i
Htin
I

Clay, dark brown, firm, wet

75.0-79.5

Hiinin
fittiitin
Mt
Hini
i
it
i
iy

Clay, red brown, firm, wet

79.5-82.5

i
it
i
M
i
Hinn

e}
O
[e»]

Clay, red brown, firm, wet, grey reduction spots

82.5-84.5

**/**/**/
**/**/**/
**/**/**/

**/**/*k*/

Sand, clayey, red-brown, moderate dense, some
gravels (sandstone and limestone), weakly water
bearing

84.5-85.0

Hini
M
it
Mt

Petrified Forest Formation, Painted Desert Mem

Mudstone, weathered, red-brown, grey-green
reduction spots, hard, moist-wet, blocky/crumbiy

SIZE & TYPE OF BORING: 4-1/4" D Hollow Stemmed Auger

LOGGED BY: WHK

C:Documents and Settingsthwb_rp05\WMy Documents\Giant Ciniza\Bound.




Sheet: 50F 5

Bore Point: NW of Pond 11

Water Elevation: 28.5' bgs

@ Boring No.: Bw28B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

Set well in boring

.010" Slotted PVC Screen: set in 80’-90" interval

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scALE (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
85.0-90.0 M 86.0 {Mudstone, weathered, red-brown, grey-green
i reduction spots, hard, moist-wet, blocky/crumbly, "
i mottled, thin bedded to laminar, more laminar > 86’
i
i
Wit
it
i
M 90.0
T.D.

@ & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 10F 8 Precision Engineering, Inc. File #: 03-118
Bore Point: NW of Pond 11 P.O. Box 422 Site: Ciniza
Las Cruces, NM 83004 Boundary Wells
505-523-7674

Water Elevation: 11.0 bgs Elevation: TBD

0 Boring No.: Bw2C Log of Test Borings Date: 10/28/2003
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT |scaLe] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.

0.0-5.0 | Continuous | /i Clay, firm, red-brown, moist-wet, roots, white
Hinin nodules
i
i
i 2.5
i
i
Hninin
i
/i 5.0

50-74 i Clay, firm-stiff, red-brown, moist-wet
i !
Hinin
M

74-78 wesess) 7.5 [Sand, silty/clayey, red-brown, charcoal, moist

7.8-10.0 iy 10.0 | Clay, firm, red-brown, wet, mottled
i

10.0-11.0 il 11.0 [Clay, firm, red-brown, wet

11.0-11.5 H-l-11-11 Clay, silty, pinkish-brown, wet,

11.5-14.2 H-11-11-11 Clay, firm, red-brown, wet,
H-11-11-11
H-11-11-11
H--1-11

14.2-15.0 M Clay, silty, pinkish-brown, wet,
TN

15.0-15.2 /-11-11-11] 15.0 | Clay, silty, pinkish-brown, wet,

15.2-17.7 i Clay, firm, red-brown, wet, mottied
1
i
i
i

17.7-20.0 i Clay, firm, dark brown, some red mottling, wet
i
i
i
i 20.0

20.0-24.4 i Clay, firm, dark brown, wet
i
i

& TYPE OF BORING: 6-1/4" OD Air Rotary LOGGED BY: WHK

C:ADocuments and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 20F 8
Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs
Boring No.: Bw2C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

%M | LL| PI 'CLASS.?

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.)
i 22.0
i
Hinm
i
i
24.4-24.8 s Sand, fine, red-brown, white grains, dry
24.8-25.0 ok 25,0 | Silt, pinkish-brown, dry
25.0-26.2 M Clay, firm, silty, reddish brown w/ pinkish-brown
26.2-26.7 -ﬁHf% mottling, wet
26.7-27.3 maeerier) _|Sand, very fine, pinkish-brown moist
27.329.0] el Silt, pinkish-brown, damp
29.0-30.0 i Clay, firm, silty pinkish-brown to reddish-brown,
i mottied, damp, small carbonate nodules
i Silt, pinkish-brown, mottled, damp
il 30.0 |nodules
30.0-31.2 | ------ Silt, pinkish-brown, mottled, damp
31.2-34.3 Hini Clay, firm, red-brown, moist
i (32.5-32.6 grey mottied clay)
i
it ‘B
i
i
34.3-35.0f  |--e--- Silt, pinkish-brown, dry
------ 35.0
35.0-40.0 H-41-11-1 Clay, red-brown, firm, silty, mottied pinkish-brown
H-11-1-11 moist
H-11-11-11
H-11-11-11
=111
H-11-11-11
H-=1-11-11
H=-T-1
HAH-1-1T
H=11-11-11] 40.0
40.0-40.9 i Clay, red-brown, firm, moist
40.9-41.8 [ Clay, red-brown, soft, wet
i
41.8-42.9 H-11-11-11 Sand, very fine, silty, red-brown, thin clay stringers
H-H-11-11 black laminations, water bearing
42.9-43.5 Hitiiin Clay, red-brown, soft, wet

SIZE & TYPE OF BORING: 6-1/4" OD Air Rotary

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound

-LOGGED BY: WHK%



Sheet: 30F 8
Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs

e Boring No.: Bw2C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
43.5-44.7 i Clay, red-brown, firm, wet
i
44.7-45.0 /| 45.0 |Sand, clayey, red-brown, soft, wet
45.0-45.6 FE Sand, clayey, red-brown, soft, water bearing
45.6-48.5 i Clay, red-brown, firm, wet
1
i
i
[
48.5-48.8 FEEE] Sand, clayey, red-brown, soft, wet
48.8-50.0 Hiin Clay, red-brown, firm, wet, grey reduction spots
i
I
50.0-55.0 i Clay, red-brown, firm, moist
i 2.0’ of sample recovered
i
i
Wi
i
b i
M
i
i
55.0-60.0 I Clay, sandy, firm, brown, saturated
I (6" of sample recovered)
I
I
1117
i
58.2-59.8 HHEE] Sand, slightly clayey, mottled red-grey, dry, dense
FRIER[ER] dense-very dense, pebbles of limestone, chert
] and sandstone
ok i s
60.0-64.7 e Sand, fine, brown, loose, water bearing, 1" clay
[l stringer from 61.0 to 61.2' (1.2’ of sample
e 5 Je e v K ok de Kk recovered)
64.7-65.0 i Clay, red-brown, firm, wet
i
Wi

& TYPE OF BORING: 6-1/4" OD Air Rotary

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 4 OF 8
Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs
Boring No.: BW2C

Precision Engineering, Inc.

P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

| LAB #

DEPTH

BLOW
COUNT

PLOT

SCALE

(MOISTURE, CONDITION, COLOR,ETC.)

MATERIAL CHARACTERISTICS

1’

%M | LL| P1| CLASS.

65.0-70.0

Hitin
it
i
i
it
i
it
i
i
Hii
i

65.0

70.0

Clay, dark brown, firm, some red-brown mottling,

wet

70.0-75.0

i
it
i
i
i
i
Hinn
Hitiin
i
Wi

1 Clay, dark brown, firm, wet

75.0-79.5

It
i
i
Wit
fiin
i
i
Mt

Clay, red brown, firm, wet

79.5-82.5

i
i
M
it
Hiinn
i

o]
o
]

Clay, red brown, firm, wet, grey reduction spots

82.5-84.5

**/**/**/
**/**/**/
**/**/**/
**/**/**/

Sand, clayey, red-brown, moderate dense, some
gravels (sandstone and limestone), weakly water

bearing

84.5-85.0

i
iy
i
i

Petrified Forest Formation, Painted Desert Mem

Mudstone, weathered, red-brown, grey-green
reduction spots, hard, moist-wet, blocky/crumbly

SIZE & TYPE OF BORING: 6-1/4" OD Air Rotary

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound

LOGGED BY: WHK ‘b



Sheet: 6 OF 8

Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs

e Boring No.: Bw2C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

LAB #| DEPTH

BLOW
COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PI| CLASS.

85.0-90.0

i
Hiiin
i
i
i
I
Hiin
i
i

86.0

90.0

Mudstone, weathered, red-brown, grey-green

reduction spots, hard, moist-wet, blocky/crumbly,
mottled, thin bedded to laminar, more laminar > 86’

90.0-151.0

i
Hin
i
Hiin
i
i
i
Wi
i
Hitin
i
it
it
e
i
i
it
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

i

O
(6]
o

—
(]
(&
o

Mudstone/Siltstone interbedded,

blocky, damp-dry, dense
Chinle Group, Petrified Forest Formation,
Painted Desert Member
blocky, damp-dry, dense
Chinle Group, Petrified Forest Formation,
Painted Desert Member

& TYPE OF BORING: 6-1/4" OD Air Rotary

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My DocumentsiGiant Ciniza\Bound




Sheet: 6 OF 8

Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs

e Boring No.: Bw2C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

BLOW
LAB#| DEPTH | COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M [LL| P

CLASS.

Hittiin
it
i
it
i
Hit
i
i
i
Hitiiiin
it
I
it
i
i
i
iy
i
i
i
i
i
iy
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

i

& TYPE OF BORING: 6-1/4" OD Air Rotary

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 70F 8
Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs

e Boring No.: BW2C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

BLOW
LAB#| DEPTH | COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| Pl| CLASS.
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143.0-165.(
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Petrified Forest Formation
Sandstone, very argillaceous, green-white
weakly water bearing, (easily drilied)

& & TYPE OF BORING: 6-1/4" OD Air Rotary

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Bore Point: NW of Pond 11

Sheet: 50F 8

Water Elevation: 11.0 bgs

@ Boring No.: Bw2C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 83004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 10/28/2003

LAB #

DEPTH

BLOW
COUNT

PLOT

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PI| CLASS.
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165.0

i
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I

170.0

Siltstone/Mudstone, interbedded as above

T.D.

& TYPE OF BORING: 6-1/4" OD Air Rotary

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound
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Sheet: 20F 3
Bore Point: N. Ponds-see plan

Water Elevation: Not Encountered

‘ Boring No.: BW3A

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 6/15/2004

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scae| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL} PI| CLASS.
0-5.0 ity 0.0 | Clay, red-brown, firm, blocky, moist, roots from
i 0-2'
i
i
i
i
Wi
i
i
i 5.0
5.0-9.0 Yl Clay, dark brown, firm, blocky, moist
i
i
i
W
I
i
9.0-9.3 i Clay, red-brown, slightly silty, firm, moist
9.3-12.0 i Clay, dark brown to red-brown, firm, blocky,
. i 10.0 {moist
i
i
i
1201221 | ----- Silt, clayey, light brown, crumbly, damp-dry
12.2-15.0 i Clay, red-brown, firm, blocky, damp-moist
it
i
i
I
A 15.0
15.0-18.0 i Clay, brown, hard, blocky, moist, 16.5 to 17.0’
i mottied dark and light brown, caicite nodules
i
i
W
18.0-20.0 it Sand, very fine, reddish-brown, loose, dry
e
20.0-24.3 e Sand, very fine, reddish, loose, dry, thin clay
el stringer, 2.5' recovered

& TYPE OF BORING: 4-1/4" |D Hollow Stemmed Auger

LOGGED BY: KM/NS

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound



Sheet: 20F 3
Bore Point: N. Ponds-see plan

Water Elevation: Not Encountered
Boring No.: BW3A

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118 4
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 6/15/2004

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH| COUNT | PLOT|scaie| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| P}| CLASS.
iy 22.0 | Clay, red-brown, firm, blocky, moist, roots from
i 0-2'
i
i
24.3-24.6 oo Silt, sandy, light brown, firm, dry
246250 | ----- Silt, light brown, hard, moist
----- 25.0
25.0-27.0 *oo s Silt, sandy, light brown, loose, dry
27.0-30.0 ===l - Silt, some clay, mottled (silt is tan, clay is red-
[-=~-- brown), hard, damp
- = - -
[~ -
f-=--
l-=-/--
/-----1300
30.0-35.0 H-1-11-11 Clay, silty, red-brown, mottied, hard, moist
H-11-11-11
H-1-11-11
H-11-11-11 "
H-1-11-11
1H-11-11-11
J-11-11-11
HAHIHT
H-H-11-11
H-11-11-111 35.0
35.0-37.0 H-1-11-1 Clay, silty, red-brown, mottied, hard, moist
H-11-11-11
H=11-11-11
37.0-40.0 i Clay, red-brown, hard, moist
i
Wit
i
i /
i
aiiin | 40.0
40.0-41.0 i Clay, red-brown, hard, moist, blocky
41.0-41.6 [===l-- Silt, clayey, red-brown mottled, firm, moist
416-420] | ----- Silt, very fine sand, red-brown, soft, damp
42.0-43.0 sl Sand, very fine, some silt, tan grading to red-

*hkkkkkk

*kkkkkk

brown, loose, dry, siltier at bottom

SIZE & TYPE OF BORING: 4-1/4" ID Holiow Stemmed Auger

LOGGED BY: KM/N

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound



Sheet: 30F 3
Bore Point: N. Ponds-see plan

Water Elevation: Not Encountered

O Boring No.: Bw3A

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Welis

Elevation: Existing
Date: 6/15/2004

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI{ CLASS.
43.0-45.0 i 43.5 {Clay, some silt, red-brown, mottled, firm, moist
i horizontal laminations, coarsing upward to
i sand
45.0-46.7 ool 450 [Sand, very fine, silty, red-brown, loose, damp
46.7-47.31 | -----1 Silt, red-brown, firm, damp
47.3-48.3 H--11-11 Clay, silty, red-brown mottled, blocky, firm,
H-11-11-11 moist
48.3-50.0 i Clay, red-brown, small amount of grey mottling,
Wit hard, wet, limonite at 49.0’
i
i 50.0

T.D. 50.0

Q & TYPE OF BORING: 4-1/4" 1D Hollow Stemmed Auger

LOGGED BY: KM/NS

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound
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Sheet: 1 OF 4 Precision Engineering, Inc.
Bore Point: N. Ponds-see plan P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Water Elevation: Not Encountered

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing

‘ Boring No.: Bw3B Log of Test Borings Date: 10/15/2003
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
0-5.0 M) 0.0 | Clay, red-brown, firm, blocky, moist, roots from
Hiiiin 0-2’
i
i
i
it
i
Hi
M
A 5.0
5.0-9.0 ' i Clay, dark brown, firm, biocky, moist
[
M
i
Hinn
i
i
9.0-9.3 i Clay, red-brown, slightly silty, firm, moist
9.3-12.0 i Clay, dark brown to red-brown, firm, blocky,
. Hiii | 10.0 [moist
i
nminin
i
120122 | ----- Silt, clayey, light brown, crumbly, damp-dry
12.2-15.0 i Clay, red-brown, firm, blocky, damp-moist
it
Hminn
i
i
M| 15.0
15.0-18.0 N Clay, brown, hard, blocky, moist, 16.5 to 17.0’
Wi mottied dark and light brown, calcite nodules
W
i
I
18.0-20.0 it Sand, very fine, reddish-brown, loose, dry
srwrre | o0 ()
20.0-24.3 i Sand, very fine, reddish, loose, dry, thin clay
e stringer, 2.5’ recovered
& TYPE OF BORING: 4-1/4" ID Holiow Stemmed Auger LOGGED BY: KM/NS

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 2 0F 4

Bore Point: N. Ponds-see plan

Water Elevation: Not Encountered

Boring No.: BW3B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118 g .
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 11/11/2003

@

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT|scalg| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
it 22.0 |Clay, red-brown, firm, blocky, maoist, roots from
i 0-2'
i
i
24.3-24.6 ook Silt, sandy, light brown, firm, dry
246-250, | ----- Silt, fight brown, hard, moist
----- 250
25.0-27.0 oo Silt, sandy, light brown, loose, dry
27.0-30.0 R Silt, some clay, mottled (silt is tan, clay is red-
[= - - brown), hard, damp
f- - - -
- - - -
[- =)~
Jm = o -
[-----130.0
30.0-35.0 H-l1-1-11 Clay, silty, red-brown, mottled, hard, moist
HW-11-11-11
HW-11-11-1]
H=1-1-1]
H=11-11-11
H-11-11-11
H-11-11-11
H-11-H-1]
H-11-11-11
I-1-11-11} 35.0
35.0-37.0 H-1-11-1] Clay, silty, red-brown, mottled, hard, moist
H-11-11-11
H=t-11-11
37.0-40.0 i Clay, red-brown, hard, moist
it
i
it
i
Hiln
i 40.0
40.0-41.0 Wi Clay, red-brown, hard, moist, blocky
41.0-41.6 == ~f-~ Silt, clayey, red-brown mottled, firm, moist
416-420| o ----- Silt, very fine sand, red-brown, soft, damp
42.0-43.0 e Sand, very fine, some silt, tan grading to red-
ol brown, locse, dry, siltier at bottom

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

LOGGED BY: KM/NS

C:\Documents and Settingsthwb_rp05\My Documents\Giant Ciniza\Bound
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Sheet: 30F 4
Bore Point: N. Ponds-see plan

Water Elevation: Not Encountered
Boring No.: Bw3B

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 10/15/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC)) %M | LL| PlI| CLASS.
43.0-45.0 iy 43.5 |Clay, some silt, red-brown, mottled, firm, moist
Hin horizontal laminations, coarsing upward to
i sand
45.0-46.7 ot 45 0 |Sand, very fine, silty, red-brown, loose, damp
46.7-47.3 | -----4 Silt, red-brown, firm, damp
47.3-48.3 H-H-11-11 Clay, silty, red-brown mottled, blocky, firm,
1-1-11-1] moist
48.3-50.0 i Clay, red-brown, small amount of grey mottling,
i hard, wet, limonite at 49.0'
i
winii | 50.0
50.0-55.0 it Clay, red-brown, small amount of grey mottling,
i hard, wet, limonite at 49.0, slightly softer than
Hinin - above (sticky)
i
Mt
. i
i
Mt
iy
i 55.0
55.0-57.5 it Clay, red-brown, stiff, wet, some charcoal at
i 56.0" as laminar partings
i
i
57.5-57.7 I Clay, red-brown, sandy, clay soft on both sides
57.7-60.0 1P not water bearing but wetter than above and
Wm‘f below
i Clay, red-brown, very stiff, wet, sticky,
i slickensided when sampled, some grey
M| 60.0 freduction marks as random striations, looks
60.0-61.8 ML |dendritic in 3D, occasional charcoal pieces
THHHHLL Clay as above
61.8-62.0 el Sand, clayey, red-brown, loose-soft, wet
62.0-62.4 i Clay, red-brown, firm, wet, some scattered
62.4-63.2 AL charcoal
63.2-66.2 it Clay, sandy, brown-grey, soft, very wet, not
=1 |water bearing
el Sand, silty, fine, red-brown, water bearing,
Fkdxk some clay, Iimonite'stain, laminar banded

: & TYPE OF BORING: 4-1/4"ID Hollow Stemmed Auger

LOGGED BY: KM/NS

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 4 0F 4

Bore Point: N. Ponds-see plan

Water Elevation: Not Encountered

Boring No.: BwW3B

Precision Engineering, Inc.
P.0O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118 * .
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 10/15/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT!scatg] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
sneer |65 0
66.2-69.6 it Clay, light red, very stiff, wet, some scattered
i reduction spots
i
M
M
69.6-69.8 ek Sand, clayey, red-brown, moist
69.8-71.8 i Clay, red-brown, stiff, wet, occasional red spots
i 70.0
M
i
I
71.8-72.2 I Clay, coarse sandy, dark red-brown, wet
72.2-72.4 i Clay, red-brown, stiff, wet
72.4-72.8 oo Sand, clayey, red-brown, moderate dense,
72.8-74.0 I it loose, wet
74.0-75.0 R ______|Clay, coarse sandy, very stiff, wet, rare pebbles
i Chinle Group, Petrified Forest Formation,
fiinr| 75.0 {Painted Desert Member
i Mudstone, purpie, hard, damp, blocky/crumbly, q
i green-grey reduction webs and occasional
i spots
T.D. Set well in boring

.010" Slotted PVC Screen: setin 62'-72" interval

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

LOGGED BY: KM/NS

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound



Sheet: 4 OF 8
Bore Point: N. Ponds-see plan

Water Elevation: 6.9 bgs

& Boring No.: BW3C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

Khhkkkk

dek e ke e

stringer, 2.5’ recovered

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT|scaie| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLLASS.
0-5.0 it 0.0 1 Clay, red-brown, firm, blocky, moist, roots from
i 0-2’
I
i
I
I
1
i
M
i 5.0
5.0-9.0 i Clay, dark brown, firm, blocky, moist
i
I
I
i
I
[
9.0-9.3 it Clay, red-brown, slightly silty, firm, moist
9.3-12.0 M Clay, dark brown to red-brown, firm, blocky,
‘ i 10.0 jmoist
i
M
M
12.0-1221 | --aa- Silt, clayey, light brown, crumbly, damp-dry
12.2-15.0 i Clay, red-brown, firm, blocky, damp-moist
i '
i
i
i
i 15.0
15.0-18.0 i Clay, brown, hard, blocky, moist, 16.5 to 17.0’
i mottled dark ‘and light brown, calcite nodules
i
i
i
18.0-20.0 il Sand, very fine, reddish-brown, loose, dry
wirnr | 00 ()
20.0-24.3 A Sand, very fine, reddish, loose, dry, thin clay

& TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound.



Sheet: 4 0F 8
Bore Point: N. Ponds-see plan

Water Elevation: 6.9 bgs

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

Q Boring No.: Bw3C
BLOW

MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %N | LL| PI| CLASS.

i 22.0 | Clay, red-brown, firm, blocky, moist, roots from

Hillii 0-2'

i )

I
24.3-24.6 o Silt, sandy, light brown, firm, dry
2462501 ) ----- Silt, light brown, hard, moist

----- 25.0
25.0-27.0 R Silt, sandy, light brown, loose, dry
27.0-30.0 [-= - - Silt, some clay, mottled (silt is tan, clay is-red-

[-=-/-- brown), hard, damp

/- = - -

f- = - -

[- = - -

f- = - -

/---/--1 30.0
30.0-35.0 =111 Clay, silty, red-brown, mottled, hard, moist

H-11-11-11

H-11-11-11

H-1-11-11

H-11-11-11

A -

H-11-11-11

H=11-11-11

H-11-11-11

/-11-11-111 35.0
35.0-37.0 1-11-11-11 Clay, silty, red-brown, mottled, hard, moist

111111 ‘ ' : :

H-1-11-11
37.0-40.0 i Clay, red-brown, hard, moist ~

i T

I

[

Hin

I

i 40.0
40.0-41.0 1 Clay, red-brown, hard, moist, blocky
41.0-41.6 - -/~ - Silt, clayey, red-brown mottled, firm, moist
41.6-420] l----- Silt, very fine sand, red-brown, soft, damp
42.0-43.0 il Sand, very fine, some silt, tan grading to red-

e brown, loose, dry, siltier at bottom

LOGGED BY: WHK

E& TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger
C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 4 OF 8
Bore Point: N. Ponds-see plan

Water Elevation: 6.9’ bgs

Q Boring No.: BW3C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #; 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
43.0-45.0 M 43.5 | Clay, some silt, red-brown, mottied, firm, moist
i horizontal laminations, coarsing upward to
1 sand
45.0-46.7 oot 45 0 |Sand, very fine, silty, red-brown, icose, damp
46.7-47.3| | -----4 Silt, red-brown, firm, damp
47.3-48.3 H-11-11-11 Clay, silty, red-brown mottled, blocky, firm,
H-11-11-11 moist
48.3-50.0 Hitiinn _|Clay, red-brown, small amount of grey mottling,
i hard, wet, limonite at 49.0’
I
i 50.0 ~
50.0-55.0 i Clay, red-brown, small amount of grey mottling,
i hard, wet, limonite at 49.0', slightly softer than
i above (sticky)
i
1
i
b i
i
i
i 55.0
55.0-57.5 i Clay, red-brown, stiff, wet, some charcoal at
i 56.0" as laminar partings
niin
i
57.5-57.7 I Clay, red-brown, sandy, clay soft on both sides
57.7-60.0 I not water bearing but wetter than above and
1 below
i Clay, red-brown, very. stiff, wet, sticky,
I slickensided when sampled, some grey
| 60.0 |reduction marks as random striations, looks
60.0-61.8 AL dendritic in 3D, occasional charcoal pieces
AL Clay as above
61.8-62.0 i Sand, clayey, red-brown, loose-soft, wet
62.0-62.4 I Clay, red-brown, firm, wet, some scattered
62.4-63.2 AL charcoal
63.2-66.2 e Clay, sandy, brown-grey, soft, very wet, not
| water bearing
i Sand, silty, fine, red-brown, water bearing,
ialalelolils some clay, limonite stain, laminar banded

& TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound.




Sheet: 4OF 8
Bore Point: N. Ponds-see plan

Water Elevation: 6.9’ bgs

@ Boring No.: BW3C

Precision Engineering, Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

LAB #| DEPTH

BLOW
COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PI| CLASS.

ke ek

dkdk ek ko

ek ek X dek

65.0

66.2-69.6

I
i
iy
i
i

Clay, light red, very stiff, wet, some scattered
reduction spots

69.6-69.8

dekekkF KR

Sand, clayey, red-brown, moist

69.8-71.8

Hii
i
i
M
i

~d
()

Clay, red-brown, stiff, wet, occasional red spots

71.8-72.2

il

Clay, coarse sandy, dark red-brown, wet

72.2-72.4

i

Clay, red-brown, stiff, wet

72.4-72.8

72.8-74.0

74.0-92.0

Khkkkk Rk

Jededed ek ¥

M
i
i
i
i
i
i
i
i
o
i
i
i
i
M
i
i
i
i
i
Hiim
i
i
i

AR

Sand, clayey, red-brown, moderate dense,
loose, wet

75.0

Clay, coarse sandy, very stiff, wet, rare pebbles

Chinle Group, Petrified Forest Formation,
Painted Desert Member

0
o
()

(0]
(&)}
o

Mudstone, purple, hard, damp, blocky/crumbly,
green-grey reduction webs and occasional
spots

E & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet; 50F 8

Bore Point: N. Ponds-see plan

Water Elevation: 6.9’ bgs
Boring No.: BW3C

Precision Engineering, Inc.
P.0O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

BLOW
LAB #| DEPTH | COUNT

PLOT

MATERIAL CHARACTERISTICS
scate| (MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PI| CLASS.

i
i
i
i
i
i
i
i
i
i
i

0
(]
@]

92.0-94.0

dedkdk ek de ok

ke e ok k

*hkdkkkk

g e ke e o

Sand, yellow-brown, hard, dry

94.0-105.0

i
i
i
it
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

Mudstone/Siltstone, yellow-brown, hard, dry

(o]
(&)
(@]

-
o
(@]
&

105.0

105-110.0

Fy—
.
R
—
S

**/**/*/**

Sandstone, mudstone, silt, interbedded, dense, dry

& TYPE OF BORING: 4-1/4" |D Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\Wy Documents\Giant Ciniza\Bound




Sheet: 6 OF 8

Bore Point: N. Ponds-see plan

Water Elevation: 6.9 bgs

@ Boring No.: BW3C

Precision Engineering. Inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

BLOW
LAB #| DEPTH | COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| P1| CLASS.

**/**/*/**
**/**/*/**
**/**/*/**

**/**/*/**

110.0

i
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i
i
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i
i
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M
i
i
M
i
i
i
i
i
i
i
It
i
it
i
i
i
i
i

Mudstone/Siltstone, smooth drilling but dense,

some fine sandy stringers encountered,
125-130" dark red-brown, not water bearing

bE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 70F 8

Bore Point: N. Ponds-see plan

Water Elevation: 6.9 bgs

e Boring No.: BW3C

Precision Engineering. inc.
P.O. Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

BLOW
LAB #| DEPTH | COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M | LL| PlI| CLASS.

i

130.0

130-155.0

]
N
)
N
-
o]
o
N
N
N
-
N
N
N
-
N
N
-
N
N
N
N
N
N
N
xf .
-
N
] ).
).

145.0

Mudstone/Siltstone/Sandstone, interbedded,

sandstone drills hard, white
mudstone/Siltstone red-brown

WAEYE
WEYEYE
-4/~
WS
-
-5
WEIEE
-
-4/
WAV
*[-*-*1-
1

Sandstone, weakly water bearing, white, hard,

quartz

E & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger- -

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




Sheet: 80OF 8

Bore Point: N. Ponds-see plan

Water Elevation: 6.9 bgs

. Boring No.: BW3C

Precision Engineering. inc.
P.O.Box 422
Las Cruces, NM 88004
505-523-7674

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 7/20/2004

BLOW
LAB#| DEPTH | COUNT

PLOT

SCALE

MATERIAL CHARACTERISTICS
(MOISTURE, CONDITION, COLOR,ETC.)

%M [ LL| PI| CLASS.

*-¥1-*1-
WaYEE
411
*-/-*1-
=11~
-1
-1~
-4

155.0

T.D. 155.0°

bE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger

LOGGED BY: WHK

C:\Documents and Settings\hwb_rp05\My Documents\Giant Ciniza\Bound




BORING OW-1

SURFACE ELEYATION: eBse8 FEET

DESCRIPTION

[ LABORATORY TEST DATA |
w
ATTERBERG i < -
{S LIMITS STREHGTH TEST DATA = i o
ool 1 B CTREE T IE iz |66
cizz s = S EQle L S |z _|E«
= | 2F ;—E:—— = :gw:*‘c.‘:‘— Ua' ?jg = ‘7’
o latmer 5 Ery oy =eglE- e U
= |l s TRET L leg s slEmez 2 = w5
ol A = = S | = RN - A
=% 17 S ] g ¥ 5 SYWBOLS
0 ol :
g 6.0 o
) 5.0
[ 1 I
1 —— 1= :
] 6.0
20 f b 4.2:
a0
{0 - -
50 |
5.4
S0 e —
4.2
1.6
10 =3
4.0==—=
—E=
5.4
10 —=
8.0
5
L - —
4,
3.6
100 B e

re L

120

130

KEY TO BORIKGS
ROCX STHBOLS

TRIASSIC PERIOD

CHIHLE FORMATION

RED T REDODISH BROWN CLAY WITH TRACE TO SOME
SILT, CALCAREOUS, HIGHLY WEATHERLD

27 FEET: SHALE, REDDISH BROWH, SILTY, CALCAR-
EQUS, SOFT, FRESH
GRADES HARD FROM 33 FEET

GRADES WITH OCCASTONAL THIN LIMESTONE INTER-
BEDS FROM 40 YO 50 FEET

GRADES WITH THIN SANDSTOKE [NTERBEDS FROM 45
TO 50 FEET :

GRADES SOFT FROH 65 FEET

GRADES WI{TH THIN SANDSTONE AHD LIMCSTONE
INTERBEDS FROM 75 FEET, HARD

86 FEET: SANDSTONE, YARIEGATED BROWN TO LIGHT
GRAY, FIKE GRAINED, SILTY, SOFT, WITH ROUHCCD
TO SUBROUHOED, CLEAR TO FROSTED QUARTZ GRAINS,

MICACEOUS, FRESH

SHALE @4
98 FEET: SHALE, REDDISH BROWK, SILTY. SOFT, FR{SH

BORTNG COMPLLTED AT 99.3 FEET OH 11/10/8B0.

4-INCH PYC PIEZCMETER INSTALLED WITH PERFORATICRS
FROM 89.] TO 99.3 FEET.

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

GROUNMD WATER LEYEL MEASURED AT 6.4 FEET BELOW
GROUND OK 1/5/81.

SANDSTONE E:‘%?g MIDSTORE

SHALE

HOTES:

140

50—

150

I N DANIMAC

1. PEHETRATION RATE [N MINUTES PER FOOT WAS OCTERMINED
BY THE TIME REQUIRED 10 DRILL EACH INTERYAL SHOWN
WITH A CABLE TOOL RIG.

2. ESTIMATES OF SOIL CONSTSTENCY AND ROCK STRENGTH ARL
BASED OK PENETRATIOK RATE USING THE FOLLOWIHG CRITERIA:
< 4,2 KIN./FT . -50OFT

>4.2 MIN./FT.-HARD

N O A 3. ELEYATION GIYEN IN FEEY ABOVE HEAN SEA LEVEL.

4. SOIL CLASSIFICATION [S BASED ON UNIFILD SOIL CLASSI-

; FICATION SYSTEM (PLATE A2-1).

i ! S. ALL DEPTHS REFER TO DEPTH BELOW GROUHD.

J ! 6. SEE PLATE | FOR LOCATICOK OF WELLS.




LABORATORY TEST DATA 1a BORING OW-2
-
- m[u“%[s“ STRENCTH TEST DATA - . SURFACE ELEVATION: eB71 FEET
. = ,___U_.l,_-.. I S - _ = - 0o - E
: vl g - -] = = ot c © "l
: c; = oy z e : -~ S “ : w s u',\‘
o= = =~ == ) o v Co I =T < 5 LEe
= - —_— 1D s T -— . - T e IO - ¥ e w :
- “ FiEgHEl - mE U EFIZISlE—lec | @
=lw2|2Z5E S g ol EEa > T ln 5.
- ::“‘ 3 - w x‘-“a:—‘;v’_w = 22
) _ ay — <
NS e o Su s = 2 F SYMBOLS DESCRIPTION
0 ML | TRIASSIC PERIDD
CHINLE FORMATION
REDD{SH BROWN SILTY CLAY, SOFT, HIGHLY WEATHERED
18 N
29 :
-8
v &
1¢
— 7 TEWALE 34 FEET: SHALE, REDDISH BROWK, SILTY, CALCAR-
4.0 : EOUS, SOFT, FRESH .
1 — — .
2.4
35—
s GRADES BROWH FROM 50 FEET
GRADES WITH SOME FINE SAMD FROM 58 FEET
$0
18 SILT AND FINE SAND GRADES OUT FROM 70 FEET
GRAOES DARK GRAT FROM 75 FEET
10 GRAOES WITH TRACE TO SOME SILT FROM 80 FEET
B3 FEET: SHALE. DARK BROWM TO BLACK, WITH SOHE
SAND AMD GRAVEL-SIZED FRAGHENTS OF PETRIFIED
ROOD, HARD
18 GRADES GRAY FROM 88 FEET
100 GRADES PURPLE TO GRAY FROM 100 FEET
- GRADES SOFT FROM 110 FEET
128 . GRADES HARD FROM 120 TO 125 FEZT %
GRADES REDOISH. BRONM FROW 125 FEET. SOFT ﬁ
170 f—r S— GPADES HARD FROM 130 FEET Z
GRADES TO PURPLE AKD REDDISH BROWH FPOM 135 os
FEET &
1o — - §
143 FEET: SAMDSTONE . BROWH, FIRE-GRATRED, SUS-
ANGULAR, CALCAREOUS, WELL SORTED. SOFT
. HALL
130 po o7 T §2.5 FECT: SHALE, PURPLE TO REDDISH BROWH,
@ ' WITH SOME SILT. HARD
{ i I80R1HG COMPLETED AT 163.0 FEET ON 10/31/80.
} | & 1HCR PYC PIEZGMETER INSTALLED WITH PLRFOPA-
152 1o— TIONS FROM 48.0 10 68.0 FEET.
\1 .0 i CRAVEL PLACED FROM 42.0 TO 68.0 FLTl ARO BORING
- — SEALED WiTH BERTOHITE AHD CTHIHT T0 SURFACE. "&4’%
GROUND WMATER LEYVEL MEASURED AT 31.2 FIET BILOW 1
GROUND 1/5/81. |



S

LABORATORY TEST DATA BORING OW-10

TESTS REpORTER
1381841313

u
-
AT1ERBERC STRINGTH TCST DATA - =z SURFACE ELEVATIOR: es72 FEET
LIMITS - )6
= - z
— — T s = = — o O
sy — w > a| o pond =
5= ¥ 2= S _Su_|Fl=ci 3
CwxEsE L [EE oSl sl 22 4
- = = o=l === R
= :- v (0 D] e o - g §>
—_ - : ‘u.,. - = = = z -
- - s= = = & 3 SYMBOLS DESCRIPTION

= OEPTH tn FEET

18

b3

40

it

R1]

18

[

w
-

148

118

128

130

140

15¢

150

TRIASSIC PERIOD

CHINLE FORRATION '
REDDISH BROWM SILTY CLAY, SOFT. HIGHLY, ru\mazsu'»

GRADES WITH TRACE TO SOME MEDIUM'TOE]
GRAINED SAMD-SIZED PARTICLES OF- CHERT
PETRIFIED WOOD, AND LIMESTONE FROH 'S ;f
0 FEETt REDDISH BROWN SILTY FINE-GRAING
SAND, WITH SOME CLAY, SOFT, HIGHLY'WEA
3 FEET: REDDISH BROWM SILTY CLAY um«'s
SOFT, HIGHLY WEATHERED

SAND GRADES OUT FROM 16 FEET
GRADES WITH SAND FROM 24 FEET
GRADES WITH OCCASTONAL THIX xmnasas oF. sxm-
STONE FROM 28 FEET - R

FEET: SANDSTOHE, COLOR YARIELS FROM mkt AXD
REDDISH BROWM TO WHITE TO LIGHT GRAY, SILTY,
FIME-GRATHED, HOHCALCAREDUS, SOFT, FRESH

GRADES BROWN FROM 45 FEET

FEET: SHALE. G6RAY TO PURPLISH GRAT, SILTY,
$MITH OCCASIONAL THIN JNTERBEDS OF TAX TO
BROWK, FINE-GRATNED, CALCAREOUS SAKDSTONE,
HARD, FRESH

BORING COMPLETED AT 68.0 FEET 04 11/25/'80 5
4-TNCH PYC PIEZOHETER INSTALLED WITH PERFORATIONS
FROM 40.0 TO 60.0 FECT. ) R
GRAYEL PLACED FROM 36.0 TO 68.0 FEET AND BORING
SEALED MITH BENTOMITE AMD CEMENT TD SURFACE. .|
GROUKD WATER LEVEL MEASURED AY 1.7 FEET BOLOW
GROUKRD O 1/5/81.

5
3
>
)
>
7

r—-'
f—
o)
—
T
c

DARR RS B oD R



o

16

|
|
|

—_—

———

jﬁ SIS rrantes |

CHIALE FORMATIO®

REDOISH BROWM SILTY FINT SAND, SOFT, HIGMLY
WEATHERED
GRADES WITH GRAYEL-SIZED FRAGENTS OF FIK

SAROSTORE AKD LIMESTOHE FROW 7 FLET
FEET: SHALE. GRAY, SILTY, VITH OCCASTORAL

TKRIH INTEZRBEDS OF WH[TT SAMDSTONE, SOFT,

FRESH
GRAQES WITH REDOISH BROMN SAMOSTONE [KTTRAEDS

- y e ' D A i 5 \’.1[(_ o
LLBORATORY TEST DATA P BURING OW =11
' 2 £q23
; HITlfUt{nY[StE ; STEENETH TEST BLTL f;; i - SURFACE LLEVATIOR: se22 fELT
L i ) ~
— - j == ! = I.. S 8 Date _/Lom/fu,)/éd [/ 30 /750
o - - =~ = Az = —_ S . e
SIEEE = J = LE'—:“: {;..J:’; o E. CopRdinites 35 A, M55 W
r e D e - e - e e, — -
= - a,ef:nx[ - IFg iS5 E~|=a2| & w
= O B e U s I e =T LB B el B - g
= = - - 20l m—im2— o - w2
= 2 R = I S - R ,
= - - =z = = « I SYMBOLS DESCRIPTION
! 4 | TRIASSIC PERICD

7
;
r
J
|

1t
FROM 20 FEEY
GRADES WITH LAYIR OF SHITE. FINE-GRAIMED
SAMDSTOME FROM 2] TD 24 FEET
b FELT: SAKOSTONT, WMITE, FINE-GRAIMED, ¥ITH
GRAYEL-STIED FRAGMENTS OF CHERT, OCCASIOMAL
THIR INTCRBEDS OF REDOISH BROWK FINT-GRAINZD
SAKOSTONE, THINLY BEODED, MARD, FRESH
4 e )
: . 4 QE===SRALH 40 FEIZT: SHALE, GRAY TO PURPLE. STLTY AXD SAMOY,
== SOFT, FRESH
I REY——
Rl — = GRADES WITN SOME SAXD FROM 47 FELT
o Al LI== GRADES GRAY AND HARD FRCM 50 TU 55 FEET
F\/ 5.0/
LB
L BE GRADES WHITE TO LIGHT GRAY FROM 55 FELT, SOFT
! BRI
‘e =
2=
[r——1
1.6 GRADES PURPLE FROM 68 FEET
L LI :
1=
==
= GRADES GRAY FROM 78 FEET
1 e
| S
2.7 ==
_—
10—
. Jhi——
L= GRADES WITH OCCASTOMAL THIX [NTERBEDS OF
= “LIMESTONE ANO GRAYEL-SIZED FRAGMENTS OF
S CHERT FROM 97 FEZT
" 3_;;,_%
1 =
== GRADES REDOISH BROWM FROM 103 FEET
— '
o == GRADES GRAY AND HARD FROW 110 FEET
A &5 = .
= GRADES SOFT WITH MO INTERBEDS FROM 114 FEET
E=—
. GRADES PURPLISH GRAY FROM 117 FEET
120 N
=
il -——— |
138 =
=
— =
[Ra=—
e ?J% GRADES GRAY FROM 140 FEET
E=—
R
o 12
. =
"' 8ORING COMPLETID AT 150.0 FECT ON 12/30/8Q.
4-TMCH PYC PIEIOMETCR [ASTALLED WITH PERFORATIONS
FROM 43.0 TO 65.0 FEET.
0 GRAVEL PLACED FROM 15,0 TO §5.0 FELT ANG 30RING
SEALED WITH SCNTOMITE ANO CEMENT TO SURFACE.

GROUND XATCR LEYEL MCASURED AT 20.2 FTZT BELOW
GROUND 0K 1/5/81.

L0G OF BORINGS ™77




MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.0. BOX 26110

SANTA FE, NEW MEXICO 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 ME;FHOD

" 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

X)
(Y)

Giant Refining Co. - Ciniza
NMDO000333211-2
McKinley

SMW-5

108 26' 03"

352941"

320,778.61
1,636,054.28

Ciniza Sand

UNCONFINED? "
9-25-85
HLWAG
2.0"

6.5"
$S304
Compr
6800.68
6801.78
6804.78

6824.78

6878.02

2/13/97



)

14

"

118

141

158

150

REPTH 1 fELT

BORING OW—13

LABORATORY TEST DATA w
-
! TrEarpc <
ATTLRSERC | < e ]
= LMITS STREMETN TCST DATA [; c SURFACE ELEVATION: 8514 FEIT
e = - et r O . . .
== = — - S - ot © o
22 |5 1= ol - B~ S_js_|r- X
SE|ZSZ- T FE 2o eis 225 e
e e ES¥ 5 Exgnrzzf|sT (2 s 2
=2 s 9= S5 ~ =22 — w 5
o4 P=3 = ol =iV - o oy = r 3
= = - -2 = w =
= = = a X STYMBOLS DESCRIPTION
1.4}/// CL | TRIASSIC PERIOO
CHINLE FORMATIOH .
REDOISH BROWM SILTY FIKE SAKOY CLAY, SOFT, HIGHLY
2.6 TOLE  WEATHERED _
N Ny GRADES WITH GRAYEL FROM 3 TO 6 FEET -
) - FEET: SHALE. REDDISH BROWM, SILTY WITH'$okc
—_— FINE SAND, SOFT. FRESH )
4.0
[ 1.0E==
= GRADES WITH THIN LIKCSTONE INTERBEDS FROM-2
: 10 32 FEET . el
3.3 :
44 GRADES GRAY AND HARD FROM 40 FEET
4.8
4.6 .
— GRADES REDDISH BROWN FROM 55 FEET
4.0
4.3
R
6.7
5.0
6.5 [=—1SS/MS] 70 FEET: SAKDSTONE, MHITE TO GRAY, FINE-GRAINED,
6.7 : INTERBEDOED ¥ITH REDOISH BROWA SAKDY MUDSTOME,
— THIX BEDOED, RARD, FRESH
6.0
1 —
50 SS | 79 FEET: SANDSTONE, LIGHT BROWX, FIME-GRATKED
- WITH SOME MEDIUM TO COARSE GRAIXS, SLIGHTLY
£ 0 CALCAREOUS, COMPOSED OF QUARTZ XITH KIKOR
: LINESTORE, HARD, FRESK
—5.7
10.9
— 8.0
6.4
| KALE] 104 FEETt SHALE, REDOISH BROWN, SAKDY, WITH
— OCCASTONAL THIH INTERBEDS OF SANDSTONE AND
LIMESTORT, HARD, FRESH
BORIKG COMPLETED AT 108.0 FEET ON 12/10/80.
RORTHG ALLOWED TO CAVE FRON 98.2 TO 104.0 FEET.
51-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 78.2 TO 98.Z FEET.
GRAYEL PLACED FROM 74.0 T0'98.2 FEET AND BORING
SEALED WITH BENTORITE AND CEMENT TO SURFACE.
GROUND WATER LEVEL MEASURED AT 23.2 FEET BELOW
GROUKD ON 1/5/81.
LuG Ul BUH!H‘JS
DAk E 5 OO




o

“ DEPTH IX FELT

2t

30

4

5

(1

14

18

128

11

12

114

148

158

168

BORING OW-14

SURFACE ELEVATION: ep2a .vaEr"-’

DESCRIPTION™

.
LABORATORY TEST DATA s
w
ATTCRBLRG <
= LIRITS STROXCTH TEST DATA ]E -
=z [T = [ 232 = |z |33
s¥ |z = S L=slE |« PR R S B
SESogI—| T FE 2o Etn] T 85 < -
S laXiZRd 5 ZEZST ==f|z|ss|E oM
=93 27 |z [Fed=TERTs (s (%2
- = I~ o = & X SYHBOLS
o] ¢
— 17
L17
1.6[7
7
%
1.7//
7
—
26/
- o
2.2
2.6
T 2.4
e

L0G OF BORINGS

TRIASSIC PERIOD

CHIKLE FORMATION
REDOTSH BROWH SILTY, FINE SANDY CU\Y CALC)J(E
OUS, SOFT, HIGHLY MEATHERED

24 FEET: REDUISH BROWH SILTY, YERY FIKE S}J!U
SOFT, HIGHLY WEATHERED )

39 FEET: SANOSTOME, BROWK, FINE-TO COARSE-GRATKED
SILTY, WITH OCCASTOKAL THIN ITERBEDS OF Lisg- il
STONE, HARD, FRESH g;

BORING COMPLETED AT 45.0 FEET ON 12/17/80,
4-THCH PYC PIEZOMETER IMSTALLED HITH PERFORATIORS
FROH 35.0 TO 45.0 FEET.
GRAYEL PLACED FROM 30.0° 70 45.0 FEET AKD BORING
© SEALED MITH BENTOKITE AHO CEMENT.TO SURFACE.
GROUND XATER LEYEL MEASURED AT 25.8 FEET: EELW -
GROUKD OK 1/5/81.

P

DAMMEE B MeOORNE




PRECIDIUN ENG. @ DUSTrezbaliy NU. Sod Lyl

7 BORING OW-12

1i7ygcsde 14

j

. LABQRATORY TEST DATA w
-
ISRInyinty _ < 3 .
. l: RIS T} STREESTA us\r BATE Iz = SURFACE ELEYATION: saae FEFY
=iz 2 - | =32 T |z 3§
zl=s s I= = =~ T | S_|=_l= .
=|Z=2|E_Fzo T FETlzoEzclix 2T <
=|w= e E2X 5 EZEz| 2 zxf|s (2|2 @
=|z= ]2 = S [=vzjz7 5|z |[= £ 3
bl - - o= = = o 3 STMBOLS DLSCRIPTIOR
s 32 G |TeUssIC PERIOD
%3 Teiassic Per1an
SS |{CHIRLE FORmATION
6#,4 IGHT BIROWH FINE SAMD WITH GRAYLL-S[Z2ED FRAGHT XTS
, , OF CHERT. LIMESTORT. AND PETRIFIED k0D, SOFT.
18 - RIGHLY VEATHERED
] sl 3 FEET:  SANDSTONE. L1GHT 8ROMR, FINT-GRAINED
| VITH SOT HMEDIUW TO COARSE GRAIRS, CORPOSED
- 1 0F QUARTZ VITH HIRDR CHEQT AXD LIKESTORE,
, 40 NARD, FRESH
. 2 15.0 GRADES SOFT FROK.J? FECT
- GRADES HARO FROM 20 TD 24 FEEY
%8 RALE) 26 FEET: SWALE, REDDISM BROWN, SILTY, SAMDY,
/ WITN GRAVEL-S1ZED FRAGKENTS OF PLTRIFIED &DD
. .t & AND LIFESTONE, S0FT. FRESN
3 _ GRADES WARD FROW 28 FEET
&7
s.o .
@ s BRADES SOFT FROX 80 FELT
=
o == :
: 4 G2AQES HARD FROR 49 FELT
In "* == )
el
i L
1 FEET: SANDSTONE. GRAY, SILTY, FIRE-TO FEDILA-
L GRAINED. CALCAREGUS, MARD, FRES
i ‘ FEET: SMALE. GRAY. SILTY. SANDY, SOFT. FRES
i 18 T [
i }
(T ! I GRADES HARD FROW R FEET
180
. 104 FEET: SARDSTONT. GRAT 7D ALUISH GRAY, FIRE-
T, GRAIKED, THINLY BEDDED. MOHCALLCAREDUS, WITH
, - — IRTERBEDOED REDOISK GROWR SANDY MUDSTOKE. MARD,
- FRESH
— GRADES BROWN FROM 112 FEET
= |
Y
: 138 — :
r
: 1]
[ HALE 143 FEET: SRALE, GRAY, SILTY, SANOY, MARD, FRESM
} ! BORING COMPLETED AT 145.D FECT ON 12/15/80.
- 156 - . i 4-[HCH PYC PTEZORETER INSTACLED WITH PERFORAT]ONS
L — ' FROM 117.8 T0 137.8 FEET. .
.{' | GRAVEL PLACED FROM 105.0 TO 137.8 FEET AND BORIGS
SCALED WITH BENTON]TT ANO C{HCKT TO SURFACE.
GROUMD WATER LEYEL MEASURED AT €7.3 FEET BELOW

GROUND OR |/S/81-

LOG OF BORINGS —




- 117687,97 1226 PRECICION ENG. - 5237228

)
0}
=
O
ol
€
=

—-Casing Cap

‘fﬂiLk}f—ProTec+Ive Casing Cover
{///—Comcre+erPod‘

5 I \
Bottom of 2 A
Concrete: 2+~ __ f4. Protective Cover

éo++om of Concrete 2

}Top of Bentonite Fz4

Bentonite Pl ug:,_-_.z;:?___ﬂ'. ;
| Top of Sang Pock 84,8 \y
.;Top of Scraen 5’1;5‘ '
e - =
Sand Pack: Screen: g ]
135 gt L4+ =
- ?Boﬂom of Scraen 47 5 \J .
I_J éPiezdrrs-rer Tip 2.5 . \/

_\Q Ji:BoHom of Boring ‘/9; )

N

2 Bofim§ Diarm?er:-__‘i?_ _____
C osol K I2
: ; —_—
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[E 4 AVP)

N4 Ve 12020 PRECISIUN ENa. 2 DUD oL i [ETET.
X PRECISION ENGINERRING, INC. FILE §: 96-133 ™
PROJECT:  Giant Refinery ELEVATION: £913.5 N
Ciniza L0G 0F TEST BORINGS T0TAL DEPTH: 43.0
L0GGED BY: HEK
§ DATE: §-23-96
S| A STATIC WATER:  30.6
3 clH ' BORING I0: 0H-29(0
L B|P : PAGE: 1 1
0 LlL x CHARACTERISTICS PID
DEPTE 7 RIE (HOISTURR, CONDITION {COLOR, GRATNSTZR RTC. ) (ppu}
0.0-6.8 |///--/1]] C [CLAY, SLIGETLY SILTY, DAMP TO DRY, DARK ERD BROWE, STIPF pID-0ppu
=111} ¢ : ALL SAMPLES
=111 ] ¢ :
Hi-=11]] ¢ !
=111 ¢
HI--111] ¢
]--111] C
H1--111] c
H1--11]1 ¢
I1--11]115.9) ¢ .
HI--11 e !
HI--111] ¢ ;
H1--1111 ¢ '
6.9 [ e _:
6.9:94 J///+e//)]] | C ICIAY, SLIGHTLY SANDY, ROOT MATTER, RED BROWN, MOIST. STIR
7.4-10.6  |//[-=-]]] C |CiAY, SILTY, ROOT MATTSR, RED BROWH, MOIST, SOME CALCIUM CARBONATEZ NDDULES < 2 mm,
' [[1-==1]] C |STIFR-HARD !
Hi-=1]] | :
-] ¢ ;
[]==-/1] 11 C :
20,6 l=—-d 1 C :
10.6-14.3 /11111 C |CLAY, RED BRORN, WRT, STIFF :
i | f
I | e g (]
I e :
i1 ¢
143 U e ‘
BTREIRERIIYI C_|CchAY, SLIGHTLY SARDY, MOIST, STIFF, RED IBROWN 1
14.7-148  {//{---///115 1 ¢ [CERY, SILTY, STIFP, MOIST RED BROWN
16,9-16.0  [eee/[ests ( |gABD, SLIGHTLY CLAYEY, DENSR, HOIST, REIY BROWK
16.0 Yit/[eivt ¢ i
16.0-20.5 |/[{[[]1]] C [CLAX, WOIST, RBD BROWN, EARD, CHARCOAL 3-20°
I C ;
I ¢ ]
I ¢
I ¢
HITH ¢
HITL ¢
HITTTH L ¢ ,
20.5 I g t
w.5-22.2 | J][re)]] C |CLAT, SANDY, CEARCORL, RED BROWN, STIFR; NOIST
[#4]]] ¢ :
2.7 i 4 ':
22.2-26.3  [J[]---11] C [CLAY, SILTY, SILT IN LAWINATIONS, DRY-MGIST
[f-=-11] g i
' LOGGED BY: WHE

SIJ% 3ND TYPR OF RORING: 4 1/4% ID Enlipv Stemmed Augex




PROJECT:

Giant Refimery
Ciniia

PRECISION EXGIREERING, IEC.

LOG OF TE3T BORINGS

-2 € 0~ A
3 T Iee ) Lot

BILE B:
ELBVATION:
T0TAL DBPTE:
LOGGED BY:
DATR:

STATIC WATER:

BORING ID:
PAGE:

OH-29 (0544]
2

13}

L

_(HOISTURR, CONDITION jCOLOR, GRAINSTZE BTC )

PID
lppn)

CIAY, SILTY, SILT IK LAKINATIONS, DRY-MO?ST

-PID=0ppu
ALL SAMPLES

T
1%

CLAY, ROOT MATTER, RED BRORN, STIFF, HOIST SLIGHTLY BLOCKY, SOMB CARBONATE NODULES

APPROTIMATRLY 1/2 cm BT 26.0- 2? 5, PRACTERRS DURING SAMDLING FORY SLICKENSIDED

SURPACES, SLIGHTLY SAFDY 33.%-

& WET,> 35

[[1¥¢]]]]

(38232523

i
SEED. LIGET BROWN, HET. XEDTUM, DERGE i

AT

[110]]1]
]

/110/1]]

1
R

CLAY, LIGET BRORN, KET, SOPT, SOMR 3/4° /GRAVEL RARE

19.6
19.6-40 .4

o
(11xxe]/]140

CLAY, COARSE SANDY, WRT, SOPT, LIGHT BROWN, CALCIUM CARBONATE

40.4
40.4-43.¢

[1Eee]]]
[[[1]1]
AT
1]
11111
I

I
)
B
(
!

LAY, LIGET BROWN, WRT, SOFT, SLIGHTLY SANDY > 42.§

3.4
$3.¢-47.0

1000//0000

Jed]]]
000//0000
000//0000
000/ /00001 45 _

GRAVEL, SLIGETLY CLAYEY, CEERT, LIMESTOHR PETRIFIED WOOD, SANDSTOHZ KULTICOLORED
T0 LIGHI RBD BROWN, DERSE, GRTRR BEA&IHE SANDIRR »45!

|

}000//0000

low Stemmed Avger

LOGGED BY:

"HER J

SIZP AMD TYPR QP BORTNG: 4 3/4* ID Hol



11,87 ,97 12:26 PRECISION ENG. - SUovL282iY NUL Do [Ps]

PRECISION ZSGINERRING, IBC. FILE §: 96-133 *% ¢

DR0JRCT:  Giamt Refimery ELEVATION: 6913.5 N
Cinis 03 0F TEST BORIESS TOTAL DEPTE: 49,0
| L0GAED BY: 1
$ DAT: 8-23-96
§1A STATIC WATER:  30.6
P Cid , BORING ID: oa‘zswn
vo[&(? _ DAGE: 3 _
0 Ld L CHARACTERISTICE ‘ BID '
_DRITE T BiE (801 STTRE, COEDITION [COLOR GRAIES 2R RTC, )
43.4-47.0  1000//0000 C |GRI¥EL, SLIGITLY CLAYRY, CHERT, LINRSTORE, PRTRIFID NOOD, smswosk MULTICOLORED | PID=0ppm
.0 000//0000 ¢ iTo LIGRT RED BROWA. DRESR. FERTER WEADTE! SANDIRR > 4S¢ ALl SREELES |
£7.0-44.0 | ssemsesss ¢ [SUAL3, RED FURPLE, DBHSE, DARD-KOIST (APERARS DRY), BO WATER
ramnnes |
707AL DBPTR EOT3: CORPLETED a8 A 4° MUBITORIHG WELL.' / SE COEPLETION DIAGRAH.
30 ;
5 |
8 .i
i
i
‘: LOGGED BY: REK

(SIgE 28D 7YPE OF BORING: 4 2/4% ID Eollo $ropmed Buger




ENG. = 5857226218 NO. 931 P83

1171896 13:17 PRE™"SICH

;

- Installation

I agram

Moritoring Well No. - oge-30
_ Casing Cap
r—l/__ '
é,/—Pr’O‘feCTIV(—} Casing Cover

\Q/ﬁConcreWLe Pad

2 Bottom of £, 5 A 7¥\ /
Concrete: :3:_2_____ Protective Cover
Bottom of Concrete |
Grout:. 2C Y+
Top of Bentonite 23 &
Bemtonite P'ug:--?.’.‘?--‘-ﬂc"
Top of Sond Pack 3579
Top of Screen FF 9
Sand Pack: Screen: ::'_
_ AR5 4y | 1O £t =
y E Bottom of Screen 4/7%, 7 W/
U Piezaometer Tip ‘f?‘ / \J
Bottom of Boring ‘f 2. ‘i’
=
Boring Diams"rcr‘:_?.-.../g,-.
Sand Tym:-ge:.f{f?---_ Bollaras. TypersSize:r_ . __9:‘;’_‘(5__-__
= u -2 »
P[,(ﬁl. L) TA Screen Tyne/Size:_,ﬁ’_ﬂ;_%_s_{w P/

Bentonite: _%lgﬂ__&-:& LTS




PRECISION ENGINEERING, IHC. | ]
PROJECT:  Giant Refinery PLES: 61
L0G OF TEST BORINGS BLEVATION: 69216
TOTAL DEPTH:  48.4
N : LOGGED BY: AR
s DATE: 8-28-96
ik STATIC WATER:  24.4
BORING ID: 01-30{06
B VAGE: 1
L NATERIAL CHARACTRRISTICS ; 50
DEPTH B (WOTSTURR . CONDITION, COLO®. GRAINSLZE, ETC ) - (o)
0.0-6.5 CLAY, SILTY, DRY, RED BROWN, PIRM, SOME ROOT MATTER bty

ALL SAMPLES

13.1

CLAY, RED BROWN, MOIST, STIFF, SOME ROOT WATTER, SOMB CRIRQNATE NODULES < 1 on

13.1-13.8

13.8

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

13.8-16.5

16.5

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

16.5-22.5

22.5

CLAY, VERY STIFP, RED BROWN, MOIST

22.5-23.2

CLAY, SILTY, STIFF, MQIST, BROWN

S12R AND TYPR OF BORING: 4 1/4" ID Hollow Stemmed Auger

LOGGED BY:

WHX




SIZB AHD TYBE OF BORING: 4 1/4" 1D Hollow Stemmed Auger

PRECISION ENGINEERING, INC. FILE #: 96-133
PROJECT:  Giant Refinery ELEVATION: 6921.6
Ciniza LOG OF TEST BORINGS TOTAL DEPTH: 48 .4
= - : LOGGED BY: HHE
$ DATE: 8-28-96
@ S |2 STATIC WATER: 244
P Clu BORING ID: 0%-30{0647)
L AP PAGE: 2
0 L] L MATERIAL CHARACTRRISTICS PID
DEPTH T R R (MOTSTURE, CONDITION, COLOR, GRATNSIZE BTC. ) {ppm)
21.2-23.8 [rerooxnn ( |SAHD, FINE, SILTY, BROWN, DAMP, MODERATELY DRNSE PID=0ppm
23.8 tii.o -t C ALL SAMPLES
21.8-24.3  A/---111 ¢ [CLAY, SILTY, BROWN, VERY STIRF. MQIST
24.3-30.7 |///7]/11]125_| ¢ [CLAY, BROWM, VERY STIFF, MOIST, SOME CARBONATE $PECLS » 28
T ¢
T ¢
[T ¢
[ ¢
4 I ¢
T ¢
/T ¢
i ¢
I ¢
JTTTT30 ¢
/T ¢
[T ¢
I ¢
1T C
[T ¢
[T ¢
R ¢
] c
] ¢
® s
T ¢
I ¢
I C
i C
1T ¢
1 ¢
I ¢
T C
39.7 L C -
39.7-41.7 [///¥¥x///|40 | C |CLAY, SANDY, WET, SORT, RED BROWN, SANDIER @ 41.2-41.7
[1/ex]]] C
. []/exx] ] C
(1.7 [1]x32]]] C
41.7-42.6 /111111 ( |CLAY, BLACK, WET, ABUNDANT CHARCOAL, SOPT, SOME ROOT MATTER
£2.6 i C
42 §-44.2 ///--%/;; .| C |CLAY, LIGHT BROWN, WET, SOFT, VERY SLIGHTLY SANDY, SILTY
I1]--] ¢
4.7 /]--t]]] ¢
44,2-47.3 1000855000 ( |GRAVEL, ®ATER BEARING, CHERT, SANDSTONE, SOME LIMESTONE, MODERATELY DENSE
000585000145 | ¢
000855000 (
1000588000/ C | !
LOGGED BY: WHE




PRECISION ENGINERRING, INC. FILE #: 96-133
PROJRCT:  Gianmt Refinery BLEVATION: 6921.6
Ciniza L0G OF TEST BORINGS TOTAL DEPTH: 48.4
LOGGED BY: WK
" N DATE: §-28-96
14 STATIC WATRR:  .247%
Py BORING ID: /" OK-30(0
LAl PAGR: 3
0 Lt MATERTAL CHARACTERISTICS D
DROTH T lRl¢g (HOISTURR, CONDTTION, COLOR, GRAINSTZR, BTC. ) (ppm)
£4.2-41.3 [000883000] | C |GRAVEL, WATER BEARIHG, CEERT,. SANDSTONE, SOME LIMESTONR, HODERATELY DENSE PID=0ppu
000885000 | ¢ ALL SAMPLES
47,3 10008880001 | ¢
41,3-48.4 |==s=z==zz| | C |SHALR, CHINLE FORMATION, HOIST, HARD, RED TO WALTE (CARBONATE INDURATION)
IZIZzZzz=z==2 C
TOTAL DRPTH §OTE: STATIC WATER BLEVATION 33.5 @ .5 HOURS AND 24.4 @ 72 HOURS
50
35
80

65

8178 AND TYDR OF BORING: & 1/4® 1D Hollow Stepmed Auger

LOGGED BY: REX
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MW-1
KA
MW-3
WW-4

MW-5
SMW-]

ShW-2

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

ed instedlation i the Sonse
Well logged, documented installation in the Sonsela.

Well is no longer monitored. Connests fuvial sands with zone
on top of Chinle shale.

Well is no longer monttored. Cormects fluvial sands with zone
on top of Chinle shale.

Connects fluvial sands with zone on top of Chinie shale.
Comnects fluvial sands with zone on top of Chinle shale.
Commnects fluvial sands with zone on top of Chinle shale.
Produces no water.
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MONITORING WELL IDENTIFICATION RDEPORT

’ 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"
3529 08"

WELL LOCATION (LATITUDE)

X) 320,905.76

NEW MEXICO STATE PLANE
)  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

WELLIDI6.xls MW-1



= QEPIN M FEET
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[ LABORATORY TEST DATA
f POATTERBERG | cyprysry rrsT nais — SURFARCE TLEVATION: sgsao FLIT
2 L “”.‘,LS__..;. . B = (Unsurveyed)
== ! e oz 20 T =
Sz 'z = oo =L S _ a2
wE S __So— 7T =2 E-20- o ZTol -
= oot s Ezwifg o =— ==x|1og
ST TLFT L 283 LTI 2 oz g
=~ o o= = = = s =
= 0s T i Fosgz ol 2o = = SYMBOLS DESCRIPTION
| ; : i ‘ ; i L : CL | REOCISH-BROWN SILTY CLAY, LOOSE
f ! | i | S
! J , | Lo yREDU:;H-E?OL.'H CLAY, FipM
! ! , | b T uareetevel e reeT 8usL 0188
. i |
: | ’ |
| |
I ! , ! GRADES SILTY AND SANDY (COARSI) 20-25 FEgl
| i I |
! | ]
! |
! ] '
{’ !
| | | . /
| | E=— SH | VARIEGATED REDDISH-BROWHN, GREEN ANZ LIGHT PyerL:
‘ ! E= " | siLTr seaLe
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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 1.D. 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:

WELLIDS6.xls MW-4

X
(Y)

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

NAME

D) Dorinda Mancini
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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 ID. 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 MW-2

X)
(Y)

- SIGNA

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

ek

2113197

NAM D) Dorinda Mancini



: o 'Eistory of Drilling Water Well No. 2

'"f,Well Nb 2 was souddad in on September 2k, 1950, by a Franks ),OOO Rotary Rig
owned by The Barron Drilling Compeny of Farmington, New Mexico. A 12~ ?/h” bit
. :was used to e depth of 227 feet, the depth at which the elluvial fill was de-

- pleted 2nd no further surfate water was encountered. “The hole was then reamed .. .~
S~ 'with & 20" réemer back to the 227 foot level and 16" 0.D.: -casing was set aznd | 7
"cemented by The Halliburton Company. - It should be noted that the send stratum

“in this well carried much deeper than in Well Mo. 1. A total of 200 sacks of -

: cement was used o c.man the 227 feet of surface casing.

The hole wes reduced to a 15" hole,.using a 12-3/4" bit efter the cement had -

" set for 24 hours. The drilling was moderetely easy until a hard formation wes

© . - hit-at 312 feet end continued through the stratum at.390 feet. The conglomerate
'at 390 feet did not contain water although it had all the nécessary cheracteristics.

. From 40O feet to 580 feet, the stratum wvas very hard and slow” drl_llnD - Mudstone, -
o which contained considerable gypsum and gravel mineral particles. " In this forma- - -~
.tion, thére was some mud dilution as 1t was necessary ta bring the mud we1ght up
tto 11.0 pounds. The second water pay was: hlt in the aguifer of sandstone from - .,

580 feet to 620 feet. Ihis was not, how=ver the Glorietta ¢orm“ulon, buu does -

~produce some water pay. ‘Drilling became very s7ow and one more aguifer was hit
in the lower red member at 630 feel which produced a small cuantiuy of water.
S Th°n irst indication of the Glorietta was struck at 725 feet but this aquifer N
= 'wes only 15 feet in thickness. However, -it seemed {0 yield con51dera01° water ’
mud dilution became a2 problem. It wes now necessary to go to 12 pound mud -

o0 hold the drive from this level. The main Glorletba IO*m~ulOn was SuILCV at
92 f’eu and car 7'rn.ed th*ouon to 885 feet . S

At 950 ;eﬂt, a crevice wes struck and c1rculaulon was 7ost com.nlp y It was

‘~u necessary to add over 600 sacks of Tost circulation materizl before the crev1ce o
-‘could. be plugged. “ter circulation was- resuored the &revice was cemented by .
. Theé Halliburton Compeny from 945 feet to 965 feet end allowed to set for 24 hours.
DTllllno was then resumed and the hole drilled through the cement with no furth--
trouble The Veso ;ormatlon played out at l,O?O feet and the drlllwng SuODDDd

' ": The. 1_" ca51no was run and,due to cav1no, was. stuck at 90) fe t, uhg point at whwcn f
It qas then necessary to clear the hole with -

The 8-7/8" 0.D. casing was set at

he D@ut@ﬂ~w%~~ﬂ~ S

..  the crevice cementing was terminatad..
co " a 9-3/h" bit and run a second string of pipe.
‘;f—*956(38et to- l~075 -feet and- a—cemcnt nlud—a

* The well wes shot Der:orauei by Schlumbsrger, six (6) shots to the foot, altarnﬁf— o
in; six shots of Jets and six shots of bullets as indicated on the we_l graph.
CAfter DETIOIaulDO, tne well flowed 27O gnm arte51an and dcveloPBd 140 pounds

shui in Dressure. L

;Smith hachlncry Comnany ran the Dumnipg tes» w1th a 1O” turbine set et 6OO fe

7 The results of which indicated that the well will produce 370 gpm steady at 600
feet which is 100 to 150, feet above the pain producing equifer in this well. ‘With

submersible pump set at 900 feet, this well should produce at leaSu SOO gea N

: éﬁth no de urimom:al effects on the well.
~ J. E. Druley
T Jamuary 1k, 1957

-Vilﬁ?vj€1_‘ :*f ¥¢ff il j;ﬂ 5j;;i'i”% fAA} f:?;?*fé{l)ff




Thickness Depth

B (feet) (feet)
- o v
Sendstone, greyish-red (5R L4/2), ve*y-”*ne to very-
coarse grained; gravel up to bmm ecross; angular
{10 subangular; pebbles ere sandy siltstone; scme
c¢lay; noncalcareous - small gravel scattered. 30 340

Siltstone, grayish-red (SR 4/2); fine to coarse sand
end pebbles of sandstone and siltstone common;
limonite and dark minerals rare; calcareous.

Siltstone, grayish-red (5R 4/2) end white; very fine
~ to fine frosted grains of quartz sand; dark minerals

. ecmmon, mica rare, secondary calcite zbundant.

Siltstone, grayish-red (SR 4/2); limonite and dark C
minerals rare; gypsum abundant; calcarsous - 50 o 390

Conglome;éte, greyish-red (5R 4/2) end white, very-fine
to fine pebbles of siltstone and sandstons, angular . , , :
- 10 - - Loo

. tO'subrounded;'somm calcaréous material v . "

Mudstone, grayish-red (SR 4/2); slightly shaly narting,
-.. minor limonite; noncalcareous; some gravel o
. Mudstone, grayish-red (1OR 4/2) to greyish- red-purple
.. . mottled with white; minor limonite; calcareous .
o Mud5uone, grayish-red (10R 4/2) to grayish-red-purple;
- minor limonite; calcareous; very-fine to fine gravel
composed of graylsh-red 51lu5uone and sandstone com-
mon, more dark minerals in gravel than in 390-LOO

: 0 v - foot interval

© Mudstone, grayish-red (1OR h/e), gynsum.common,

celcareous )
" Mudstone, g*ayish—red (10R k/2) to ds*ﬁ-rﬂddvsh brovn

(10R 3/L); partly sandy; quertz and dark minerals o R
- rare, gypsum sbundant; calcareous - .18 . 918

Iowa* Red member:

;'Sandston», llght gray (N?) to g*ayish— red-purple
- (5RP 4/2), very-fine grained to silty; poorly sorted;
. : ebundant quartz and dark minerals, minor limonite;
© . ... calcersous - - . , :

CTTETT T gandstons, light=grey (W7)-to-grayish-purple—(SRP-L/2); -
' . very-fine grained to coarse gralned; poorly sorted;
some very-fine gravel; grains ere stained and'*rostnd
quartz, minor dark minerals, end siltstone; ca’ca TE2oUus; . o
gravel increases in lower part . k3o 621

Mudstone, grayish-red-purple (SRP 4/2) and white; minor
gypsum; scme clear to frosted quartz sands and minor
dark minerels; calcareous

Mudstons, pale-reddish-brown (10R 5/b4) and “Hiue, gyosum ' A
cormon; some send and gravel; celcareous 2k 6hs .

’ 'Samlsbone, light-bros 'nlsh—c*ay (5YR 6/1) to pale-reddish-
‘brown (10R 5/4), very-fine to medium-greined; poorly
gorted; steined and frosted quertz abundent, dark S
minerals common, limonite rars; noncalcereous .26 - 671

- : AN

"



A'_Thickness
(feet

‘ 'YESO FORMATION:

. MUdShOnE) grayish- red (lOR h/2 ; greyish-red-purple

- C*evice

- Sandstons,

Siltstone, light-brova (5vR 6/L

'Sundstone, light-olive-gr

Upoe* membﬂr

(5RP 4/2), exd light-gray (i7); dark minerels rare,
mindr limoni e; Durtly calcareous " . ST
Sand5u0n~, grayisn o¢a~g°~nin- (SVR 7/2) to Dhle red
(108 6/2), very-fine to finff greined; subrounded to
rounded; minor dark minerals esnd limonite; calcareous
. Sendstone, very-pele-orenze (10YR 8/2), very-fine grained
and silty; sorting poor to medium; clear quartz; silica
cament; d&rk minerals and limonite rare; nopcalc&redus

55
L

 .VSandstone, moderate—oranve D.nk (5YR 8/&), ver&h‘ine to

fine grained and silty;. Door1y sorted; clear to frosted
qumrtz, silica cement; dark mlnorals and limonit° rare,

~.calcareous
- Sandstone, pale-red (1O0R 6/2) to pale—brown'(SYR 5/2 s

- -very-fipe to Iin° grained and silty; clear and stained .
quartz, derk minerzls and limonite common; calcareous = =~ -
white to pinkish-grey (5YR 8/1), very-fine’ T
'grained; subrounded; sorting good; clear quartz, silica
~ cement, dark minerals and .Lmonite rare, noncalcareous 80

to moderaue—orown (SIR h/h
has eppeéarance of soll; some quartz sand and bands of '
white calcareous material; highly calcareous :

Siltstone, greyish-red (SR b/2) and white; gretms of
frosted quartz end dark mirerals rere; medium cal- R

. cereous; some light-olive-gray (5Y 6/1), Ffinely

erystelline limestone and somes dazk minerals and' o
- mica in lowe* part; noncaICareous_' : - 10
ray (5¢ 6/1) and yelewish-g*ay L

- very-fine grained_ and s1lty; some medium quaertz grains;

- poorly sorted; noncalcareous; some g*eynish-g*ay ‘ :
. (56Y.6/1) calcarnous mudston@ . - 20

; Mudstone, g*ay*sh- ed (SR h/2) fine grained cu,rtz and

- dark minerals conznon, celcereous

10

1,070

85

950 -
s -

1,040

1,080

2075

.i f/\



TEST DATA

‘Water Well No. 2

i

Teat Pump: - 10" Peerless, 12 Stages, Set at 600 Feet’

' Pﬁﬁniﬁg”level - Fest . -

=
365

510

il
E 220
- 260

330

370

'~ 'Remarks

Muddy - 1 Hour.
’ Pumped - 1 Hour

- Pumped - 1 Hour

AEumped - 1 Hour

- Pumped - Q Days

‘At 2 pumping rete of 370 GBM et 600 fest,

the pumping level raised to 550 feet alfter
 The well recovered it's
ertesian flow of 270.GPMY in 14 minutes after
pump wag shut off. .Shut-in pressure on ‘this

" four days pumpingz.

" well is 140 psig, the seme as Well No. L.

J.E.D.
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Historv 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 77/8" 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 cones, which did not keep the mudstone from
balling up on the cones and slowed drllllng

Twenty four inch surface casing was run to a depth of 175", Tpe
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
vards of concrete were required to bring the cement to surface

qfterisﬁrink back.

A 9 7/8" mill tooth bit was used to extend the piiot hole frqm
below the surface casing. The mill tooth penetrated the
mudstones better, than the previously used button 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. 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 frowm 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.



Hard sandstone was encountered at 655'.

History of Water Well #4

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 Formatl@n
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 7/8™
bit. The reaming was accomplished using 9 1lbs./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 w1;h
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.



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

UNITED DRILLING CO. Roswell, NM ‘ v "

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

5-10

10-15

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

Gravel, sandy, coarse, sub-angular, sandstone, quartz,
chert. '

Clay, red-brown, slightly sandy.

Chinle Formation
Petrified Forest Member

Sonsela
15-20

20-25

- sub-rounded to rounded, chert.

25-30 .

30-35

Sandstone Bed (127')
Sandstone, fine to medium, quartz, chert.

Sandstone, fine, mainly guartz, some frosting,

Sandstone, fine, well sorted, calcite cemented,
sub-rounded, typically frosted ~I% dark llthlcs, cuttings
are coarse sand size. Hard drilling.

Same as_above.
33-34' mudstone strlnger

Ly,

11-13-88.

35-40

40-45
45-50

50-55

55-60

Precisic

Sandstone, very fine, well sorted, round ta sub~round§d,
some frosting, dominately quartz, <10% other, <1% dark
lithics. Eagier drilling

Same as above, ~1% dark lithics, some shaly stringers.
Same as above, dense again at 50!'.

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

Shale/mudstane purple with light blue to white chert.

n Engineering, Inc.



Ciniza Well #4 Log

60-65

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

dense, shale/mudstone interbedded ~1'.

Drilling Rate: 2 min/ft.

Mudstone/shale interbedded, some chert/silicious chips,

65-70
some blue-green sghale, white appears to be gypsum, very
goft/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, sgilica
cemented hard (mature); some thin shale interbeds (dark
purple), hard, fissile, softemns in water
(montmorillonite?); some black shards of silica rock with
copper colored veins (phlogopite] .

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

85 Bottom of Sonsela Sandstone Bed

85-90  Mudstone-shaly (fissile) soft, purple to white or light
grey, fissile, feels sticky (montmorillonite), some
guartz graing, relatively easy drilling.

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 ag above, slightly more light green to white
mudstone.

Deviation survey @ 100' = 1/2 degree.

120-125 Same as above.

v125—130 Same as above.
130-135 Same as above.
135-140 Same as above,

Precigion Engineering, Inc.



Ciniza Well #4 Log

140-145 Same as above, slightIy denser drilling, slightly
brighter red-purple.

145-150 Same as above, softer drilling.

150-155 Same as above, Ffirmer drilling ~1£C/min.

155-160 Same as above.

160-165 Same as above.

165~17O Same as above.

170-175 Same as above. @172 hard drilling. Very fine
sanidstone, some chert interbedded with sandstone.
Drilling rates as follows: 172-173: & 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.

11-14-89

§ Began reaming 17 1/2" hole, slow 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 with the wiIIl tooth bit.
Sandstone, very fine, super mature, white, well sorted
gilica cement, interbedded with mudstone.

]
]
i
!
3

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

>Deviation survey @ 160t = 1/8 degree. (2"/100')

11-16-99
Start drilling 24" hole.

11-17-99

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.

11-15-89

Precision Engineering, Inc.
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Begin Reaming 32",

substructure is only 6 feet high.

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

11-20-99
Ream 32" hole.

11-21-89

Ream 32"

hole.

11-22-99

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

table.

production casing.

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 cemenf.

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

11-29-99
Place 2 yards concrete at top of casing (15').

drilling 9 7/8" SDC mill tooth bit

180-185

185-190

190-195

195-200

200-205

205-210

210-215

Siltstone, hard, white/light tan, slightly cemented, some
carbonate pleces (appears to be cement); some mudstone,

Mudstone, (claystone) dense, grey-blue to light brown,

some very thin siltstone lenses.
Same as above.
Same as above.
Mudstone, dense, blue-grey,
(claystone, siltstone) matrix.

Same as above.
Drilling Rate: 2.5 min/ft.

Same as above, better cutting returns.

Precigion Engineering, Inc.

Using 32" reamer with 17 1/2" pilot.
get 17 1/2" plus 24" and 32" reamer in the hole since

Lay doyn

Mixed“mu&'beg@n
(Smith) 1:30 pm.

more giltstone than above,
some chert/quartz grains, amber to yellow-brown in the
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215-220

Sandstone, 50%, fed~purple, very fine, well sorﬁéd,

stained yellow, effervesces with HCl; mudstone, 50%,
red-purple and white (soft), chert. :

220-225
225-230

230-235

235-240

240-245
245-250
250-255
255-260

260-265

265-270
270-275

275-280

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

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

Same as above, amber quartz grains.

Same as above, 2% sandstone, clear and stained (yelIow Eo
red) effervesces.

Same as above, 1% stained sandstone, chert.
Same as above, 1no Sandstone,bplus chert.
Same as above, 1% clear sandstone, chert.
Same as above.

Mudstone, red—purple, 2% blue-grey, no sandstcone or
chert. .

Same as above, 10% blue-grey.
Same as above, 30% biue—greyl

Same as above.

Deviation survey @ 248' = 1/4 degree.

Stuck in hole aEw275' cuttings fell back in and stuck BiE while

- running

deviatidn survey. Circulated and freed pipe.

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

280-285

285-290

290-295

Precision Engineering, Inc.

Mudstone, Same as above.

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. :

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




Ciniza Well #4 Log

295-300 Same as above, siightly 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 win/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% gandstone

Viscosity 46 seconds.

325-330 Mudstone, red-purple 90%, grey 5%, sandstone 5% .

330-335 Same as above.

335-340 Same as above, no sandstong.

340-345 Same as above.

345-350 Same ag above. Drilling 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 ashébov?.

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 ag above. Vigcogity 46 seconds;

380-385 Same as above.

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

390-395 Same as above.

395-400 Same as above but brighter red, some Very thin gypsum

plates.




Ciniza Well #4 Log

400-405 Same as above, firmer, especially the blue-grey maverlpl
Drilling Rate: 4 mln/ft

405-410 Mudstone, brown-red, firmer. il$
Viscosity; 46 seconds; Weight: 8.9 l1lbs/gal.

410-415 Same as above.

415-420 Same ag abaove.

420-425 Same as above.

425-430 Same as above. Drilling Rate; 3-4 min/ft.

430-435 Same ag above.

435-440 Same as above.

440-445 Same ag above. Drilling Rate: 1-2 min/ft.

Vigcosity: 44 seconds; Weight: 9.9 1bs/gal.

Loz

44A5-450 Same ag abhove.
450-455 Same as above.

455-460 Same as abave. Dense.

12-1-89

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 blué~grey-mottlipg
“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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490-495 Same ag above.
495-500 Same as above.

500-505 Same as above.

505-510 Same as above with 72% sandstone white and dark lithics
(50%-50%) . "

510-515 Same as above.
515-520 Same ag above.

520-525 Same as above.

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

525-530 Same as above with some siltstone; 710% sandstone, white,
hard, calcareous cement, quartz (50%) dark lithics (50%),
very fine grained. '

530-535 Same as above with "1% sandstoqe.

535-540 Same aé above.

Viscosity: 48 seconds; Weight: 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 L£irm
Drilling Rate: %imin/ft.

550-555 Same as-ébove with some gypsum.

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 firmer grey.

o\&

565-570 Same as above, 60% red, 40% grey

a\s

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.

Precision Engineering, I1nc.



Ciniza Well #4 Log
585-590 Same as above, ~2% sandstone, quartz with silica cemenp.
590-595 Same as above some limonite. 0

Drilling Rate: 5 min/ft

595-600 Same as above, a littIe giltier, 5% sandstone, very Ffime

to fine, some limonite staining.
Viscosity: 43 seconds; Weight: 9.9 Ibs/gal.

600-605 Same as above, silty mudstone, white and yellow 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 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 2:30 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/ft.

Viscosity: 56 seconds; Weight- 10.4 lbs/gal

645-650 Sandstone, clean well rounded, quartz and dark llthlqs,
silica cement, some limonite stalned

Viscosity: 55 seconds; Weight: 10.6‘Ibs/gal.

12/3/99 . f

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 wmin/ft.

650-655 Sandstone, red; mudstone, grey, most likely cave in.

Viscosity: 55 seconds; Weight: 11.5 lbs/gal.

£55-660 Same as .above, 5% light grey sandstone, well rounded,
quartz, 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 light grey sandstone, some
limonite; grey, mudstone.

670-675 Same as above. Red sandstone 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), 20%

purple silty mudstone.

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

Drilling.Rate: 4-5 min/ft.

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

690-695 Sandstone, 80%; light red, soft, very fine, well sorted,
stained quartz, and Iight 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.

- Precision Eangineering, Inc.
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700~-705 Sandstone, red~brbwn, firm, calcareogs when crusheq, very
fine, quartz with red stain, pale yed, 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; }G% Tight
grey sandstone with limonite; 10% sandstone with angular
red mudstone clasts ta very fine sand, calcareous whﬁn

crushed, hard.
Drilling Rate: 10 minfﬁt

710-715 Same as above.

Pump not pumping well. Viscosity 78. Half of volume as before.

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

Moenkopi Formation (820!')
720-725 Sandstone, pale red, 60%, effervesces when brokepn;

mudstone, grey, 20%, 5% mottled; 5% limestone.
Drilling Rate: 10 wmin/ft,  Viscosity 90, Weight 11.5

725-730 Same as above.

Trip bit; locked up

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

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

Circulate, pebbly chert and other silica rocks, sandstone - pale
red, fine not cd@lcareous, 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 sIo
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 - o0ld 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 characteristipgs
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/fE,

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

745-750 Same as above. Some cherty limestone (?) fizzles some .

Deviation survey @ = 7/16 degrees.

Vigcosity: 46 seconds; Weight: 11.5 Ibs/gal.

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

750-755 Sandstone, 50% light 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/Fft

755-760 Same as above, effervesgsces 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 tam, angular to sub-angular,
quartz frosted, well sorted, some red staining gives
overall light red color, non-calcareous, red staining

very slightly calcareous.

Pt =l

Minor limestone pieces are angular -

775-780 Same as above.
non-calcareous/mudstone

sub-angular, well sorted quartz,
ig calcareous.

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

780-785 Same as above. Some clear, some frosted, mainly angular,
very fine; approximately 30% purple, 15% grey - Dblue
mudstone. v
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 mfca,’ve;y
weakly calcareous; approximately 5% mudstone, primarily
blue grey, some brown-red/purple, -

Drilling Rate:7-10 min/ft.

790-795 Same as above.

Drilling Rate:6-7 min/ft.
Viscosity: 52 seconds; Weight: 11.8 lbs/ga;.
795-800 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 1bs/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 as“above.

. 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.

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:5-8 min/ft.

Precision Engineering, Inc,
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Viscosity: 51 seconds; Wéight: 11.9 1bs/gal.

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

855-660 Same as above, only 2% lithics in sandstong.

Drilling Rate:8 min/ft.

Viscosity: 52 seconds; Weight: 1I.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 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 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 psilomelane, hematite coating ¢n
faceg, non-calcareous. '
Drilling Rate: 20 min/ft.

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

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 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 asg above, approximately 20%
mudstone, slow drilling appears to be in mudstone.
Drilling Rate: 9-12 min/ft.

- 14 -

Precisicn Engineering, Inc.
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Viscosity: 57 seconds; Weight: 12 1lbs/gal.

905-910 Same as above. q

12/8/99 Drilling 1:05 pm
7 7/8 bit. 15,000 1lbs on bit

Drilling Rate:5 min/ft.

Viscosity: 46 seconds; Weight: 11.8 l1bs/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 mudstorg.

Drilling Rate:8-10 min/ft.

920-925 Sandstone-red purple mudstone-grey mudstone (softer than
red-purple) 40/30/30%.

925-930 Same as above, sandstone plus red:- purple mudstone pIps

grey mudstone.
Drilling Rate: 12 mln/ft._

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

935-940 Sandstone, white, very few Iithics, sub-angqular, well
‘sorted, 40%, slightly calcareous when crushed; red brawn @
mudstone 40%; grey plus purple mudstone, 20% mottled
together. '
Drilling Rate:10 mlnfft

VlSCOSlty 49 seconds, Weight: 11.9 lbs/gal. .

940-945 Sandstone, white to tan (as above); purple pTus 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

nudstone.

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 -
Precision Engineering, Inc.
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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 5f.

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 wifh
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 lbs/gal.

985-990 Mudstone, red brown 90%, grey/purple 10%, minor Iight
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
calcareocus, 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.

995-1000 Same as above, some chert.
- Drilling Rate: 5-6 min/ft.

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

10090-1005 Same as above, slightly more mudstone-approximately
60%, grey mudstone is slightly calcareous.



" Ciniza Well #4 Log

1005-1010 Same as above, some chert, sandstone ig calcareous wh@n
broken. ‘
Drilling Rate:7-10 min/ft.
Viscosity: 7-10 seconds; Weight: 12.2 1bs/gal.

1010-1015 Same as above, mudstone/sandstone approximately 70/3q%;
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'cfean@d
pit. _ e
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, 70% sandstone, some gandstones have
slightly~larger quartz grains, sub-rounded, clear.
Drilling Rate: 10 min/ft.- :

Viscosity: 56 seconds; Weight: 11.6 1lbs/gal.

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

Rotary table wvery 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 1lbs/gal.
1065-1070 Limestone 70%, red brown 15%, red purple, 18%, white
soft to clay balls 8%, grey mudballs 8%.

| - 17 -
Precision Engineering, Inc.
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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 shut iﬂ,;EESSUqu<befcme perforating, on 1/10/00 was 112 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.

Precision Engineering, Inc.
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[ LABUw~__RY TEST DATA

LINITS

ATTIRBERC [ STXINCTH TEST DAL

=

Ipex

x

ELSEwKERE

TESTS REPORTED
Liagin sty

FLASTIENTY

TYPE 6F TEst

AL
137
DEYIATOR
(P55}
ROISTURE coxteny
%)
[FEH)

STrEsy
0AY DEXSITY

B.(]

O COoNFixiXg
PRESSURE (#SH)

SHEAR STRENSTX
PENETRATION RATE

MINUTES/FOOT

— BORING OW-20

SURFACE ELEYATION: sact .FEET

DESCRIPTION

1

LOG OF BORINGS

FILL

TJRIASSIC PERIOOD

CHINLE FORMATION -

GRAY SILTY, FINE SANDY CLAY, SOFT, HIGHLY
WEATHERED

GRADES WITH SOME GRAYEL-SIZED FRAGMENTS OF i
LIHESTONE FROM 29 FEET ‘ -t

40 FEET: SHALE, REDOISH BROWN, SILTY, NITH SOME
FIME SAND, AND OCCASIOMAL THIX INTERBEDS OF
SAHDSTORE AKD LIMESTONE, SOFT, FRESH

60 FEET: MIDSTONME, REDDISH BROWN, INTERBEDOED
¥ITH LAMIHAE OF WHITE TO LIGHT BROWK SAXD-

STONE, SOFT, FRESH

70 FEET: SAHDSTOKE, BROWK, COARSE-GRAINED,
COMROSED OF QUARTZ WITH MINOR CHERT, AMD
LIMESTOKE, HARD, FRESH

SHALE ) .
82 FEET: SHALE, GRAY, SILTT WITH SGE FINE SAND,

HARD, FRESR

BORING COMPLETED AT 83.0 FEET OX 12/19/8Q.

4-INCH PYC PIEZOMETER-INSTALLED WITH PERFORATIONS
FROK 54.0 TO 64.0 FEET.

GRAYEL PLACED FROM 50.0 TO 64 .0 FEET MD BORING

. SENLED WITH BENTOWITE AND CEMENT TO SURFALE.

GROUND NATER.LEVEL MEASURED AT S0.2 FEET BELOW
GROUND DN 1/5/8B1.

SIALE oy

Koo ot i i B P OO0 W




LABORATORY TEST DATA

BORING OW-16

o OEPIK IN fE(T

{ w
-

{o P J 5 SURFACE ELLYATION: s042 FEET
= = — z O .
o= — - E = = o ©
o jand — w > . o pod — W
SEIZ_[Bo ] ¥ REEFaoor 2555
WS la¥EeX 5 EEglotsEl s e Sy
I I (2 o —_—— 2 —
== 2 g ReflxTERTe |2 |z 2
- = = S= = = o I SYHBOLS DESCRIPTION

2 s SH | TRIASSIC PERTOD

— CHINLE FORMATIONX

2.5 REDDISH BROWH SILTY FINE SAND WITH SCME GUVEL

b3 ]

n

4

5t

18

12

18

mn

138

148

1580

192

15 FEET: SHALE, RED, SANDY, HARD, FRISH

BHALE 50 FEET: SHALE, GRAY, SILTT, HIT){SCKEFIX‘E

r._.
(o)
o
D
1
(W v
-
)
==
o
M

SOFT, HIGHLY WEATHERED

12 FEET: SAMDSTONML, RED, FIXC-GRAIKED, WARGIFRESH

47 FEET: SANDSTONE, GRAY, FIKE-TO Hzmm-wxm

CALCAREQUS, HARO, FRESH

SAKD, HARD, FRESH

BORIHG COMPLETED AT 54.6 FEET DN 12/2/80.

4-THCH PYC PIEZOMETER ‘IMSTALLED WITH PERFORATIO)B
FROR 44_6 TO S4.6 FEET.

GRAVEL PLACED FROH 36.0 TO 54,6 FEET AXD BOR!HG
SEALED XITH BEKTORITE ARD CEHEXT TO SURFACE,

GROUHD WATER LEYEL MEASURED AT 26.8 FEET BELOX

GROUHD ON 1/5/81.

[ R Vs el 3 ]




WELL CLOSURE RECORD

WELL IDENTIFICATION: OW-16
LOCATION
STATE: NEW MEXICO —
COUNTY : McKINLEY

LOCAL COORDINATES OR

TOWNSHIP AND RANGE : W1373.78

PLANT LOCALS: N3797;65,

OWNER :

CONTACT .

CLOSURE COMPANY :

- CONTACT :

CLOSURE DATE :

REASON FCR CLOSURE :

GIANT REFINING COMPANY, 505-722-3833
DORINDA MANCINI, ENVIRONMENTAL DEPARTM

PRECISION ENGINEERING, INC., 505-523-7£7%

WILLIAM H. KINGSLEY

FEBRUARY 25, 1998

POTENTIAL FOR AQUIFER CONTAMINATION

DETAIL OF CLOSURE PROCEDURE:

20\ U b L R

GRAVEL PACK VOLUME

[s.¢]

REQUIRED GROUT VOLUME OF THIS WELL:
INJECTED IN THIS WELL:

MAX INJECTION PRESSURE:

ACTUAL GROUT VOLUME

PULL GROUND SURFACE FINISH SET
SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE

SET TREMMIE TO BOTTOM OF THE WELL
INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE .SURFACE

CAPTURE WELL CONTENTS
- SET PRESSURE PACKER ABOVE CASING SPLIT
INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CAL CUALTF’D WELL

PULL TREMMIE/PACKER AND GROUT TO SURFACE

22 CU FT
38 CU FT
600 PSIT



LABORATORY TEST DATA OW-17

i
@)
(@)
X3
=
jop]

—

w
R
ATTERICRE T % S
- LINTS f STRUXGTH YEST-pATA - z . SURTACE ELLYATION: eo44 FEIT
: —_—— O : pon — x O
ElzEl. L |3 I e S EREE:
x = === S C—l x| <
= :: :‘—g:— == el 150 o INURE I et B B G
xlwo 252X S :éj;: SEZ| T2 Ry
= = = i = & 5 SYMBOLS - DESCRIPTION
= =
' Wb s | TRiassic_periop
3.0 CHINLE FORMATION
REDOISH BROWH SILTY FIXE SAND WITH SOME Gsvwn
3.z SIZED FRAGMENTS OF LIMESTONE AND SARDSTONE,
1 — SOFT, MIGHLY WEATHERED R
6.0 11 FEET: SANDSTONE, REDOISH BROWK, FIXE ‘g
- * MOHCALCAREQUS, KARD, FRESH
it i 13 FEET: . SHALE, REDOISH BROWN, sxnur,,sdrr
s PRESH :
2% -
2.8
T8 GRADES KARD FROM 27.5 TO 30.0 FEET
3t ;’;_ GRADES GRAY FRON 31 FEET
3.3 GRADES WITH THIN LIMCSTONE AND SAHDSTOKE
“ ] — [ INTERBEDS FROM 39 FEET
4.3 40 FEET: SAMDSTOKE, GRAY, FINE- cmmen STy
ol CALCAREQUS, HARD, FRESH .
et FEET: SHALE, GRAT, SILTY, SANDT. WITH SOpE"
' i -3 GRAYEL-SIZED FRAGHCATS OF CHERT AND LDME-
. - ool STONE AHD OCCASTOMAL THIX IKTERSEDS OF LIMEs
. _ . STONE, HARD, FRESH

BORING .COMPLETED AT 50.0 FEET ON 1/3/81.
" 4-JHCH PYC PIEZOMETER INSTALLED XITH PERFOMTIOKS
- . FRCK 38.0 TO 50.0 FELT. o
1] GRAYEL PLACED FROM 24.0 TO 50.0 FEET-AKD. sonmc
: SEALED WITH BENTONITE AMD CEMENT TO SURFACE.
GROUMD WATER LEYEL MEASURED AT 31.8 FEET BELOW
GROUND OK 1/5/81.

72

18

139

118

129

3

143

154

-

151

>
aet

r'“"
<D
£
D
=
)
<O
=~
oy
]
w

o v I IR R G DER




WELL IDENTIFICATION:

LOCATION

WELL CLOSURE RECORD

Ow-17

STATE :

COUNTY .

LOCAIL COORDINATES OR

TOWNSHIP AND RANGE:

OWNER :

CONTACT ;

CLOSURE COMPANY :

CONTACT :

CLOSURE DATE:

REASON FOR CLOSURE:

NEW MEXICO
MCKINLEY

W1209.40

PLANT LOCALS: N3855.99,

GIANT REFINING COMPANY, 505-722-3833

DORINDA MANCINI, ENVIRONMENTAL DEPARTM
PRECISION ENGINEERING, INC.,
WILLIAM H. KINGSLEY

FEBRUARY 25, 1998

POTENTIAL FOR CROSS CONTAMINATION/

505-523-7 7%

, WELL REPLACED
DETAIL OF CLOSURE PROCEDURE :

PULL GROUND SURFACE FINISH SET

SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE

SET TREMMIE TO BOTTOM OF THE WELL

INJECT GROUT .-TO DISPLACE CONTENTS OF THE WHLL TO THE SURFACE
CAPTURE WELL CONTENTS ,

SET PRESSURE PACKER ABOVE CASING SPLIT

INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED
GRAVEL PACK VOLUME

PULL TREMMIE/PACKER AND GROUT TO SURVACE

U R W

WELL

(e o]

REQUIRED GROUT VOLUME OF THIS WELL: 29 CU FT
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 43 CU FT
MAX INJECTION PRESSURE: 525 PSI



4

WELL CLOSURE RECORD

WELL IDENTIFICATION: OW-25

LOCATION

STATE: NEW MEXICO
COUNTY: McKINLEY

LOCAL COORDINARTES OR
TOWNSHIP AND RANGE: PLANT LOCALS: N3960.15, W1l270.80

OQWNER: GIANT REFINING COMPANY, 505-722-3833

CONTACT: DORINDA MANCINI, ENVIRONMENTAL DEPARTM

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-747#

CONTACT: WILLIAM H. KINGSLEY

CLOSURE DATE: FEBRUARY 24, 1958

REASON FOR CLQSURE: POTENTIAL FOR CROSS CONTAMINATION/
WELL REPLACED '

DETAIL OF CLOSURE PROCEDURE:

PULL GROUND SURFACE FINISH SET :
SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE
SET TREMMIE TO BOTTOM OF THE WELL ‘

1)

|

) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE
) A
)

)

CAPTURE WELL CONTENTS'
SET PRESSURE PACKER ABOVE CASING SPLIT
INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL

GRAVEL PACK VOLUME
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE

Sy W

REQUIRED GROUT VOLUME OF THIS WELL: 27 CU FT
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 40 CU FT
MAX INJECTION PRESSURE: 500 PSI
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WELL IDENTIFICATION:

LOCATION

WELL CLOSURE RECORD

OW-26

STATE :

COUNTY :

LOCAL COORDINATES OR

TOWNSHIP AND RANGE :

OWNER

CONTACT : -

CLOSURE COMPANY :

_ CONTACT :

CLOSURE DATE.:

REASON FOR CLOSURE:

NEW MEXICO ~—
McKINLEY

PLANT LOCALS:

N3730.74,

W1ll88.83

GIANT REFINING COMPANY, 505-722-3833

DORINDA MANCINT,
PRECISION ENGINEERING,
WILLIAM H. KINGSLEY
FEBRUARY 26, 1998 .
POTENTIAL FOR AQUIFER

DETAIL OF CLOSURE PROCEDURE :

SO U W N
e e N e e e e

GRAVEL PACK VOLUME

PULL GROUND SURFACE FINISH SET
SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE
SET TREMMIE TO BOTTOM OF THE WELL

INJECT GROUT TO DISPLACE CONTENTS OF TEE
CAPTURE WELL CONTENTS

SET PRESSURE PACKER ABOVE CASING SPLIT
INJECT GROUT UNDER PRESSURE TO A MINIMUM OF

8) PULL TREMMIE/PACKER AND GROUT TO SURFACE

REQUIRED GROUT VOLUME OF THIS WELL:

ACTUAL GROUT VOLUME INJECTED IN THIS WELL:
M2AX INJECTION PRESSURE:

ENVIRONMENTAL DEPARTM

INC., 505-523-767%

CONTAMINATION

WELL TO THE SURFACE

CALCUALTED WELL

22 CU FT
35 CU FT
575 PSI
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. : PRECISION ENGINEERING, INC. FILE #: ' 98-199
v PROJECT: CINIZA OW-20 — - ELEVATION : Existing
Replacement i Continuous Sampling LOG OF TEST BORINGS TOTAL DEPTH: 20.0
LOGEED RY: WHY
] ] s | ATE : 1-14-2¢9
! | 8 1 2 STATIC WATER ]
. | P Jeo M| BORING ID: OW~-20R1
| L fal|p| DAGE 1 cf 1
! | 0 L] MATERIAL CHARACTERISTICS | PID
1 DERPTH ] T 2 l® ] (MOISTURE  CONDITIQN, COLQR, GRAINSIZE BT, ) | {pom)
! 0 1//7%%/7/7] | |Clay, very fine saﬁdy, scme gravel,wet red-brown. !
J V/77=x07/70  F | |
| 1.5 VIViAT AN | !
| 1.5 [/ farwn] | {sand, fine, clayey, moist, red-brown. |
] 2.7 2w/ frxnx) ] I I
| 2.7 | 000/ /o000 f |ezavel, sandstone, clayey, moist, red-brown. |
| 2.5 | 000/ /ocool | ] !
| 3.5 V170177774 | |Qay, weak carbonate nodules, hard, wet, red-brown. i
I NV f
! 117177777 18.0) | }
] 5.5 1110017717} [ !
| 5.5 | /777777 | |Glayv, sandy, firm, wet, red-brown. ]
| [707«/7*771 -1 ] !
] |/7/=1/%/7] i f |
| Virxri=ry 1| f
| [777+77*7/1 1 |
| 8.3 VIV 1
| 8.3 | ¥*oxtpowxrol ! |Sznd, coarse, gravelly, dense, moist, light khrown !
| |¥*or¥orrol | ! !
l '**O**O**Oi&_} i }
! [rrorvorvo] || |
.' |rrorroreo] || |
! |*torsorro] ! | |
|¥*orto*o] | ! o
' [xrorrorol | | |
| |rrorsomrol || ]
! 13.5 [*xox*oxro| | ! !
| 13.5 | *orororer | | |Sand/Gravel, coarse, water bearing (weak), dark grey |
| 14.5 | *oxo*o*or | | | 7 !
| 14 .5 1777774777415 ¢ |Clay, soft, wet mnot water beaving agrev/black. !
| 15.0 Jrrrrrrrrx | | |sazd, fine, loose, water bearing, black. !
I 15.9 Er il 1] |
| 15.¢9 [747%/17*7]] | |Clay, slightly sandy, firm, wet not water bearing, red-brown.
| V225707,V N A |
| irs117¢0) | ] i
I /77107501 | !
| 18.8 VAVLIN VAT N N !
B 18.8 VIAYIEVIAS | |Clay, sandy, soft, saturated, glistening (does not make water), |
| |/7%//*/ /%] | |plack mottled. |
| 20,8 [//*//* /%20 | | .
l I [ |
| | I |
l | I 5
i | (I |
N ! Lo !
L [ J [ 1 -
1 LOGGED BY: WHK
[STZE AND TYPE OF BORING: 8-5/8- QD HSZ




' PRECISION ENGINEERING, INC. f FILE #:

NG

98-199
A PROJECT: CINIZA OW-20 — - ’ : pR— ELEVATION : Existing
Replacement 2 Continucus Sampling LOS OF TEST BORINGS TOTAL, DEDPTH: 335.0
LOGEED BY:. - WHX
| | s DATE: 1-15-98
] | s | & STATIC WATER: 29,
| ® oM BORING ID O‘DRep
| L | a|>® PAGE: 10% 2
| o | L] L MATERIAL CHARACTERISTICS PID
DEDTH 1 T | E | E (MOISTURE CONDITION COLOR GRAINSIZE ETC. ) {rem)
Band, coarse, sandstone gravel up to three inches at five feet, medium No cdor

0-12.5 I*********!
l*********'
I*********l
l*********,
.I*********I
[*********I
l*********l
[*********‘
I**r******‘
I*********I§;Q
I*********l
]+********l
I*********I
]****r****’
I*******f*I
[*****r***,
]w*é******'
l*********l
[*****r***!
I*********ILQ,

[*********l

l**r*****#l
I**T******I

12. 5 Jhxwxwrrsw]

dense, moist, red-brown.

more dense

12.5 [7717%%7/7]
[1777%%/1/]
[1707+7/7]

[/771**/// |15
15.4 V111 Lx* 11/

sy, fine sandy, soft to firm, wet (mot water bearing), red-brown,
ar banded.

1 Ir\

]IJ

15.4 [/f=t%-=/ |
|//-=%%-=/|
L[ foivwot]

Clay, very silty, fine sandy, soft, wet, red brown.

|
|
!
I
|
I
|
t
!
I
|
|
I
I
I
1
I
I
I
|
1
!
9
!
!
!
I
|
!
I
|

B e
~
SIS

{********ﬁl

[rawrrrrar|

=3
-3
\al

and, fine, loose, brown.

—

j
!
I
I
I
!
|
I
!
|
I
I
I
|
|
i
I
I
|
I
|
I
!
|
|
i
1
{
|
!
L
|
i
|
|
|

=
-3
u

!//**--**/I
l//**_-**/l
I//**--**/'
I//**--**/}z&_
I//**__**/I
)//}*--**/I
|/ /xx-=xv/ |
[//**-_**/I
I//**-_**/|

I
|
!
{
|
!
!
I
!
I
H
|
|
|
|
i
|
I
|
I
I
I
I
!
!
J
|
’*********l ’
|
|
|
!
[
I
|
!
{
|
|
J
L
I
|
|
!
|
I
|
I
I
23.2 WALy A

1
|
|
I
{
I
|
I
|
I
|
!
|
I
I
|
I
|
I
|
I
!
!
|
!
I
!
t
I
|
| 11177%*111]
I
|
|
!
|
I
!
!
I
I
!
[
|
!
|
I
1

Moy, fine sandy, ver slightly silty, soft, wet, red-brown.

I
|
I
I
I
I
|
|
I
|

|
I
|
I
I
I
I
I
I
!
I
|

A/

1S1ZF AND TYPE OF BORING: &-5/8"

LOGGED B

ar

i

WHK




s ~ ,
PRECISION ENGINEERING, INC. FILE #: 98-19¢

PROJECT: CINIZA OW-20 S - ELEVATION: Existing
Replacement 2 Continucus Sampling LOG OF TEST BORINGS TOTAL DEDTH: 35.0
LOGZED BY: WHX
! i | & | DATE: 1-15-9¢
| |'s | & STATIC WATER: 29.0
.' | P ¢ M| BORING ID: OW-20 xep
: I |ajrp| PAGE: 2 of 2
! | o RPN A MATERIZL, CHARACTERISTICS ! PID
|  DEpTy | T | E | = | (MOTISTURE CONDITION  COLOR, K GRATINSIZE ETC.) | {(pom)
' ). 23.2 V17100771070 230 |Clay, soft, wet, red-brown. {  No Odor
| 120770777771 | | J
|__2e0 VM 1] —
| 24.0 | Hxex o ww | | |samd, fine, silty, loose, wet (very weak water bearing?), grey overall | Fetted
| 25.0 [**-x%_xx_|95 | [with black bands. ' ! Odox
| 25.0 | wxxrrrrny | i |Send, fine, silty, loosge, water bearina, brown/grey. | !
| | *********I ‘ I | ]
| 26 .4 ¥k wrreaxs | | | | |
| 26.4 V1 /=17-17-| | |Glay, silty, scft, wet, not water bearing, some grey/black banding. | [
'} 27.5 [ /d-10=0/-1 1 | l l ]
] 27.5 - [ rassrsrns| ] |sand, fine,loose, water bearimqg, grey/black. | |
] 28 .0 [Fk e H K dE xRk | | | ! |
| 28.0 ]//*//*//*‘l | |Clay, fine sand, stiff, wet, not water bearing, red-brown/grey, | |
| 28,9 Liff=is=l L) = ' | !
| 28.9 [ /xx fxx /|30 | |Sand, clayey, locse, wet, not water bearing, grey. | |
l Joxeepees) 1 L
} . frxf=x/ex /] | | i P
| [ % /xx fxx )] | | | |
| _31.¢ RATEATALTA ! ! : 1 |
] 21.¢9 J*rorrorral | |sand, gravel (sandstonme and chert, scwme degraded shale), moderately dense, | No cdor
| | ¥*o*torro)] f |wet, not water bearing, dark grey, 2 inch sandsteone layer at 33,2-33.5. ! |
i 32.5 |**o¥¥orrol | | ! ]
i .33:5 fmmmmmmme - | | |stale, some reduction mottlimg, fine blocky, hard, damp to moist, red-brown. | !
mmmmmoio !
n S ]| _________ :35 ; :['c',«//;u,af Fommpa7Tiorn) ' ][ :
| ! Lo Pz |
! l [ ' : !
| | [ !
| 1 P !
- | Lo |
! { Lo !
! | A f
! | o I
| B Pl l
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Route 3, Box7
Gallup, New Mexico

’ 87301 i
, 505
=< 722-3833
July 6, 1995 U

S,

!

e

Benito Garcia

Bureau Chief i
Hazardous and Radiocactive Materials Bureau

New Mexico Environment Department
525 Camino De Los Margquez
Santa Fe, New Mexico 87502

g“*n.v.,u. e

Re: Annual Groundwater Notification
Permit No. NMD000333211-2

Dear Mr. Garcia:

Pursuant to Attachment G: Groundwater Monitoring Plan, 2.G. and H. of
the indicated permit, Giant Refining Company - Ciniza submits the
enclosed analytical and statistical data from the annual groundwater

..sampl_.in_g, event.

There are several significant items that should be noted. This was the
first sampling event with the new dedicated pump system. The system
worked flawlessly and significantly reduces the chance of contamination
of groundwater samples. This is particularly evident in the absence of

any volatiles in any of the samples.

Also significant is the overall reduction in chromium in SMW-3, SMW-4,
and SMW-5, Giant 1is not sure 1if this is the result of the
surging/redevelopment of all the predetection and detection wells or if
it is the result of the dedicated pumps, which ostensibly could result
in lower chrome values due to less movement of sampling eguipment into

and out of the well bores.

SMW-6 continues to show high levels of all metals (excluding lead) and
electrical conductivity, as well as a decrease in pH, and confirms
Giant's belief that the stainless steel casing in that well has become
damaged. The damage could be a result of corrosion or from mechanical
damage. Nevertheless, the water samples retrieved from SMW-6 are more
similar to the water in the evaporation lagoons than what is normally

observed within the Ciniza Sands.

The change in the analytical characteristics of the samples retrieved

A Division of Giant Industries, Inc.




from SMW-6 was first noted after the Fall, 1993 semi-annual sampling

event. Graphs showing the various constituents are attached to
illustrate the increase (or decrease in the case of pH) of those
constituents. These increases are concurrent with renovation of the

evaporation lagoons, which are adjacent to SMW-6. Although probably
coincidental, it is conceivable that the earth moving activities may
have exposed a recharge route from the evaporation lagoons to the SMW-6
completion zone.

Giant proposes to drill an offset to SMW-6, approximately 20 feet
northwest and into the same sand lens, and abandon SMW-6 by plugging:
with a cement/bentonite slurry. The new well will be called SMW-6A.
The drilling will be performed by a truck mounted rotary rig, using
augers and coring constantly to insure that the well is completed in the
same sand interval. The casing will be schedule 40 PVC with flush
screw-type joints. A diagram of the proposed well bore is included with
this letter. Please note that it is imperative that the new well be
screened only across the Ciniza Sand in order to retrieve representative

samples from that zone.

The indicator parameters for the detection wells once again show a
significant statistical increase (Cochran's Approximation of the
Behrens-Fisher Student's-T Test). Giant believes that this is a false
positive, an inherent shortcoming of this statistical analysis technigue
with this type of very consistent data, as discussed with NMED on
numerous occasions 1in the past, and proposes that the compliance
sampling program not be initiated.

In summation, Giant requests NMED approval for the abandonment of SMW-6
and the replacement of that well with a new well to be identified as
SMW-6A. Giant does not consider this to be a permit modification as it
is a replacement in kind. Furthermore, Giant will appreciate a timely
approval in order to facilitate the drilling and completion process
prior to the reguired semi-annual sampling event which will occur in
September or October.

Thank you for your consideration in this matter. Should you reguire
additional information, please contact me at (505) 722-0227.

J

e S

Sincerely,

Lynnh Shelton
Senior Environmental Coordinator

Giant Refining Company




TLS:sp

cc: David C. Pavlich, HSE Manager, Giant Refining Company
Kim Bullerdick, Corporate Counsel, Giant Industries Arizona, Inc.
Roger Anderson, 0Oil Conservation Division, Santa Fe, NM

(SRP) [HPDOCS\TLS\NMED,706]




GIANT REFINING - CINIZA

PROPOSED SMW-6A WELL DIAGRAM '
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S. Route 3, Box7_ R
()CL - Gallup, INew Mo, LT
. b 87303
- ¢ ll.""‘ )
P 508, /&%
725-3883

July 28, 1995 £

Ronald A. Kern

RCRA Technical Compliance Program Manager
Hagzardous & Radiovcactive Materials Bureau
New Mexico Environment Department

525 Camino De Los Marguez

Santa Fe, New Mexico 87502

Re: B8MW-6 Well Replacement
Giant Refining Company - Ciniza
NMDO00333211

Dear Mr. Kern:

Giant Refining Company - Ciniza (Giant) submits the following responses
to the questions in the July 25, 1995 letter from your office.

I Specifically, and in the order presented in vyour letter, those
responses are:

1) In the 4th paragraph of your letter you state GRC's belief that
the stainless steel casing in SMW-6 is damaged and that water
samples from this well are similar to the water in the evaporation
lagoons. Has damaged casing provided a pathway for lagoon water
to reach the (Ciniza Sands? Can GRC provide an analysis of the
evaporation lagoon water so that HRMB can compare 1t to the

groundwater analyses?

Giant's belief that the stainless steel casing in SMW-6 is damaged is
based on obhservation of a separation at ~ seven feet, the occurrence of
a clay/shale plug at ~ fifty feet, the ability to hear water flowing
into the wellbore and the abrupt change in water analysis results.
That the casing is damaged is certain. The nature of the damage and
its effect on the groundwater characteristics are less clear.

Obviously, water entering the wellbore above the screened interval
could potentially affect the water contained within the Ciniza Sands,
assuming hydrostatic pressure is sufficient to recharge those sands.
At the very least, water entering the wellbore will most certainly bias
the sample and diminish the credibility of the analytical data obtained

A Divician Af MRiant indoebedias ian




from laboratory analysis. For that reason, Giant believes that the
damaged casing could, in fact, create a pathway for water other than
that produced by the Ciniza Sands to migrate into the Ciniza Sands.

The statement that the water samples obtained from SMW-6 were similar
to the evaporation lagoon water is based on the fact that evaporation
lagoon water 1is much higher in total dissolved solids and
electro-conductivity and of lower pH than water samples obtained from
the Ciniza Sands (see attached analytical data).

Please note that the levels of salts, TDS, and pH in a given sample
will wvary in direct proportion to the levels in the ponds (due to
evaporation). For example, a sample taken near the end of the
evaporation season when water levels are extremely low will be
considerably higher in some constituents than a sample taken when ponds
are full).

2) In the 5th paragraph of your letter you suggest earth moving
activities in the evaporation lagoons adjacent to SMW-6 may have
exposed a route for lagoon water to migrate to the Ciniza Sands.
Could you explain in greater detail what you have in mind?

e

/

Giant \géégmgsf that in reconditioning the evaporation lagoons
immediately adjacent to SMW-6 that a sand stringer or similar porous

formation may have been exposed. In that the depth increase in the
pond was minimal, the possibility of exposing a pathway to the Ciniza
Sands 1is remote. Nevertheless, in trying to imagine all of the

potential reasons for the change in the characteristics of water from

It is also conceivable that the well casing may have been physically
damaged by some of the earthmoving eguipment, either by striking the
steel protective well casing or the concrete pad the surrounds it.

3) In the 6th paragraph you propose drilling an offset monitoring
well prior to plugging and abandoning SMW-6. Unless SMW-6 1is
providing a conduit for contaminants to reach groundwater, HRMB
sees no reason to plug it. The new monitoring well, if approved,
will need to be designed and constructed similar to the existing
SMW-6 (with the obvious difference in casing materials). The U.S.
Environmental Protection Agency's RCRA GROUNDWATER MONITORING:
DRAFT TECHNICAL GUIDANCE, November 1992 contains the guidelines
for design, construction and development of a monitoring well.

Giant is committed to plugging and abandoning SMW-6, before drilling




SMW-6R. As SMW-6 will serve no purpose, Giant is reluctant to leave an
open pathway, from either the surface or the subsurface, to a zone that
is used to monitor the potential migration of hazardous constituents

from the Land Treatment Area.

The design of the new well, SMW-6A, is an improvement on the well
design and construction of SMW-6, primarily because it will have a sand
pack around the screened interval as opposed to a gravel pack. The
well de51gn for SMW-6A that was submitted to HRMB in the July 6, 1995,

letter is con51stent “with the requirements of the New Mexico 0il 1 bHo

Conservatlon D1v151on and, again, “‘exceeds_‘ﬁhe de51gn/coqstructlon; -
specfflcatlons oF SMW-6. A more detailed list of cConstruction features |

is incltded in the following response.

4) In the 8th paragraph you state GRC does not consider the
abandonment of SMW-6 and its replacement with SMW-6A to be permit
modifications. Because the proposed well, SMW-64, will replace a
monitoring well which may be damaged and/or will have a -different
design than the existing well, SMW-6, a permit modification may be
reguired. Please submit a more detailed diagram (e.g. where the
centralizers will be placed, slot size, thickness and location of

. bentonite plug above the slotted screen, height of top of casing
above ground level, radius of concrete pad, etc.) than the well

diagram sent with your July 6 letter.

Giant still does not believe that the replacement of SMW-6 with SMW-6A
should be a permit modification. Although technically the design of
SMW-6A is an improvement on the design of SMW-6, the function of the
well within the permit is exactly the same. The same constituents,
sampling interval (Spring/Fall), geologic formation, and reporting
reguirements of SMW-6A are identical to those of SMW-6. Only the
physical location of the wellbore will change very slightly.

: . T

A list of construction details of SMW-6A are listed below: ,’/ﬂAhdwﬁ*M’r ,
£ PG [" ) ‘-{,,/.‘ ({ j‘j !
Total depth 72" to 75' P L bt T
Casing size and type 2"-PVC (flush screw jOlnts) , »
sand packing 16 - 40 sand U A e R i
Screened casing .010" slots
Bentonite seal-bottom 2 3' bentonite pellets , ‘
Bentonite seal-top 3' bentonite pellets = koo gow g <o Ww”ﬁ“‘
(immediately above sand pack)

Height of casing 36" above ground level
Steel protective casing 2' into grout
Cement pad 36" x 36" x 6" A uw/;mﬁ~7

‘Screened interval Ciniza Sand formation only



Centralizers Stainless steel - bottom of pipe,
top of screen, and every 20' to
surface

The cement pad will be 3' x 3" x 6" and sloped away from the protective
casing. The protective casing will be installed 2' into the grout. A
locking cap will be installed on the protective casing. A centralizer
will be installed at the bottom of the casing, at the top of the
slotted screen casing and at = 20' intervals to the surface.

Bfter installation of the well is complete, the formation will be
surged and developed. After development activities are complete, the
dedicated pump (presently in 8SMW-6) will be decontaminated and
installed in SMW-6A. Water samples for analysis are expected to be
taken in conjunction with the semi-annual groundwater sampling event in
late September or October provided that HRMB approval for this
replacement is received in time to complete the project prior to the
Fall sampling event.

Giant hopes that the responses contained in this letter adequately
answer your inguiries. If you need additional information, please
contact me at (505) 722-0277. »

L i

Lynn Shelton
Senior Environmental Coordinator
Giant Refining Company

cc: David Pavliich, HSE Manger, Giant Refining Company
Kim Bullerdick, Corporate Counsel, Giant Industries Arizona, Inc.

Roger Anderson, NMOCD

[SRP\WPDOCS\TLS\RCRA, 728 ]




PROPOSED SMW — 6A WELL DIAGRAM
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