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Monzeglio, Hope, NMENV

IEEIR dai ety ED
[N T ) i)

From: Rajen, Gaurav [Gaurav.Rajen@wnr.com]

Sent: Tuesday, August 18, 2009 9:30 AM

To: Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD
Cc: Riege, Ed

Subject: Well drilling logs at Gallup Refinery

Attachments: BW-3C.pdf; BW-1A.pdf; BW-1B.pdf; BW-1C.pdf; BW-2A.pdf; BW-2B.pdf; BW-2C.pdf; BW-3A.pdf;, BW-3B.pdf

Dear Hope:

Many thanks for your patience and understanding. | have been attempting to gather all our well logs. It is just a matter of going
through some old files. Personnel changes and a lack of response from our previous drilling and engineering company have made
this a bit difficult.

Although not complete, | am sending you several logs for a number of our wells. | hope to send you the remainder shortly. | will be
sending the logs in several separate e-mails, so as to keep the attachment size small enough for transfer.

Best regards,

Raj

This inbound email has been scanned by the MessagelLabs Email Security System.

8/18/2009
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Sheet: 1 0F 2 Precision Engineering, Inc. File #: 03-118
Bore Point: 12' West of BW1 P.O. Box 422 Site: Ciniza
Las Cruces, NM 88004 Boundary Wells
505.523-7674
Water Elevation: Not Encountered Elevation: Existing
Boring No.: BwiA Log of Test Borings Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS

LAB#| DEPTH | COUNT | PLOT |scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLLASS.
0-4.0 Continuous | /HHHI Ciay, firm, red-brown, moist '
it
HIHHIE
i
iy 2.5
i
Wi

4.0-5.0 Hihn Clay, silty, firm-sfiff, red-brown, wet
it
Jiniin 5.0

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

10.0-20.0 it Ciay, stiff, red-brown, wet ("Fat Clay")
Mt
it
i
il
Hitlinr
it
i
i
i 1
Hilitin
it
Tt
i
i
i
i
i
i
it 20.0

o

20.0-24.5 Wittt Clay, hard, damp-moist, some slickensides,
1 {shrink swell), brittle, slightly sitty @ 21.0-21.3
I

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

C:\Documents and Settings\eriege\Local Settings\Temp\[BW1A.xls]Sheet1



Sheet: 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

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT|scaLt| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
i 22.0
i
i
i
Wil
24.5-24.7 ioloioioielel Sand, very fine, silty, dry, loose, light red-brown
24.7-28.5 Sl 25.0 |Clay, very sandy, siity hard, damp, red-brown
DL crumbly
N
26.5-28.5 ok Sand, very fine, silty, dry, slightly clayey,
R _wew_ occasional < 1cm clay beds, loose-moderate
R dense, very light brown
28.5-30.5 i Clay, slightly sandy, silty, firm-stiff, very light
I red-brown, damp, occasional laminar sait bed,
I dry, very crumbly in hand
il 30,0
30.5-31.3 i Clay, sandy, gradational with above dry, stiff-hard,
31.3-32.3 AL, very light brown
32.3-32.9 ek ke Sand, very fine, loose, silty, slightly clayey,
32.9-33.2 W‘?f“ﬁ-\ moderate dense, very light brown, dry
33.2-35.0 il Clay, slightly sandy, firm, dry, very light brown
iakaiaiad crumbles easily
M Sand, very silty, dry, very light brown, moderate,
il i) dense
/i Clay, slightly sandy, silty, hard, dry, crumbly, very
il 35.0 |light red-brown, graditional contacts
35.0-40.0 i Clay, red-brown, "Fat", damp, crumbly in hand
Wit carves smooth vitrius surface with knife, hard,
Wi 2 lamini of very fine sand in 5’ run
it
Hiitiny
it
i
i
i
M| 40.0
T.D. 40.0

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

LOGGED BY: WHK
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Instal lation Diaaram

Mormi+toring Well No. BW-18B

505-523~-7674
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Sheet: 1 OF 3
Bore Point: Dike 7-8 intersection

Water Elevation: 8 bgs
Boring No.: BW1B

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

l.og 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.)

YMILL| P

CLASS.

0-4.0

Continuous

it
i
Hiitin
i
HIf
finm
Hiii

Clay, firm, red-brown, moist

4.0-50

HHIHT
it
it

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

5.0-10.0

s
i
i
min
I
M
i
M
Hitiinn
i

Clay, firm-stiff, red-brown, wet {"Fat Clay”")

10.0-20.0

Mt
i
I
i
it
Hitinm
W
wn
it
i
i
i
A
i
it
N
Hinin
i
Hitri
i

20.0

Clay, sfiff, red-brown, wet ("Fat Clay"}

20.0-24.5

i
i
it

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

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

LOGGED BY: WHK

C:\Documents and Settings\eriege\Local Settings\Temp\{BW 1B xis]Sheet1




Sheet: 20F 3
Bore Point: Dike 7-8 intersection

Water Elevation: 9 bgs
Boring No.: Bw18B

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
LAB#| DEPTH | COUNT | PLOT

SCALE

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

%M | LLIP

CLASS.

it
Hiiy
Hiiin
Hinning
i

22.0

Ao e ek ke

Kk Fedkk

!

crumbles easily

245247 ok Sand, very fine, silty, dry, loose, light red-brown
24.7-26.5 ety 25.0 [Clay, very sandy, silty hard, damp, red-brown
P crumbly
N
26.5-28.5 A Sand, very fine, silty, dry, slightly clayey,
et occasional < 1cm clay beds, loose-moderate
ek _wx dense, very light brown
28.5-30.5 I Ciay, slightly sandy, silty, firm-stiff, very light
ity red-brown, damp, occasional laminar salt bed,
IR dry, very crumbly in hand
I 30.0
30.5-31.3 e Clay, sandy, gradational with above dry, stiff-hard,
31.3-32.3 TP very light brown
32.3-32.9 kR Sand, very fine, loose, silty, slightly clayey,
32.9-33.2 Wﬁ“# moderate dense, very light brown, dry
33.2-35.0 L Clay, slightly sandy, firm, dry, very light brown

Sand, very silty, dry, very light brown, moderate,

P~ dense
Wl Clay, slightly sandy, silty, hard, dry, crumbly, very
I 35.0 |light red-brown, graditional contacts
35.0-40.0 Hitin Clay, red-brown, "Fat", damp, crumbly in hand
Hiiin carves smooth vitrius surface with knife, hard,
i 2 lamini of very fine sand in 5' run
i
i
i
Hilnh
Hini
i
Ui 40.0
40.0-45.0 1y Same as above, 1 sand laminae
Hiniii
Hinin
i
i
ity

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

LOGGED BY: WHK

C:\Documents and Settings\eriege\Local Settings\Temp\{BW1B xls]Sheet2




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

Water Elevation: ¢' 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 Weils

Elevation: Existing
Date: 10/28/2003

BLOW MATERIAL CHARACTERISTICS
LAB # DEPTH| COUNT | PLOT scALe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
iy 44.0
Hini
Wi 45.0
45.0-50.0 i Same as above
i
I
i
i
Wi
JitHI
i
i
Wiy 50.0
50.0-52.0 whpEEpes] Sand, clayey, moderate dense, dark red-purple,
ok ek e | damp
**/**/**/
52.0-55.0 Wit Clay, dark red-purple, hard, moist-wet, crumbies
it in hand sample
i
i
i
i
Wi 85.0
55.0-58.2 TP Clay, very sandy, red-purple, hard, brittle, moist-
e wet, gradition of sand is greater with depth
i
il il il
PP
NN
58.2-59.8 Ry Sand, slightly clayey, mottled red-grey, dry, dense
R ek prvf 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 as 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' interval

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

LOGGED BY: WHK

C:\Documents and Settings\eriege\Local Settings\Temp\[BW1B xis]Sheet3




|

InstTallation Diagram

Monitoring Well No. BwW-1C

505-523-7674
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/ Bottom of Boring 157.07 Y
‘5 Iz
Boring Diome?er:_‘_gi,ﬁ-.‘,m
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Project #:03-118 Project Name: & 1N 1Za Refinery ~ Boundry Weiis Frevation: . 1G5



Sheet: 1 0F 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

L.og of Test Borings

File # 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD
Date: 11/10/2003

LAB #| DEPTH

BLOW
COUNT

PLOT

SCALE

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

%M LLI P

CLASS.

0-4.0

Continuous

i
i
il
Hitnin
Ay
I
i

Clay, firm, red-brown, moist

4.0-5.0

ann
i
Hinnin

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

5.0-10.0

HHRN
i
i
Hiin
i
i
ity
i
M
i

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

10.0-20.0

JHn
it
Mg
i
Wit
HH
it
Hitin
Hitinn
i
it
i
il
HH
it
Wi
i
HHin
HitHHIN
IR

—
Lo 4

(=
l&)

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

20.0-24 5

M
s
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

C:\Documents and Setfings\eriege\local Settings\Temporary Internet Files'




Sheet: 20F 5
Bore Point: Offset Bw1 5

Water Elevation: 9 bgs
Boring No.: BW1¢

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

L.og of Test Borings

File #: 03-118
Site:
Boundary Wells

Ciniza

Elevation: TBD
Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT |scaLE| (MOISTURE, CONDITION, COLOR ETC.) %M (LLj PlI| CLASS.
Hiiiin| 22.0
e
Hitig
i
i
24.5-247 TIIHIERX Sand, very fine, silty, dry, loose, light red-brown
24.7-26.5 el 26.0 | Clay, very sandy, siity hard, damp, red-brown
AT crumbly
PEPPerE T
26.5-28.5 r Sand, very fine, silty, dry, slightly clayey,
el occasional < tcm clay beds, loose-moderate
r dense, very light brown
28.5-30.5 W Clay, slightly sandy, silty, firm-stiff, very light
ey red-brown, damp, occasional laminar salt bed,
I dry, very crumbly in hand
i 30.0
30.5-31.3 It Clay, sandy, gradational with above dry, stiff-hard,
31.3-32.3 P very light brown
32.3-32.9 e Sand, very fine, loose, silty, slightly clayey,
32.9-33.2 //\*//“TI"#\ moderate dense, very light brown, dry
33.2-35.0 L Clay, slightly sandy, firm, dry, very light brown
R crumbles easily
M Sand, very silty, dry, very light brown, moderate,
111 dense
W*I/ Clay, slightly sandy, silty, hard, dry, crumbly, very
il 35.0 {light red-brown, graditional contacts
35,0-40.0 Hifin Clay, red-brown, "Fat", damp, crumbly in hand
M carves smooth vitrius surface with knife, hard,
Hin 2 lamini of very fine sand in 5' run
i
i
Wit
i
Hiitiy
i
i 40.0
40.0-45.0 i Same as above, 1 sand laminae
Hisiini
it
i
i
i

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

LOGGED BY: WHK

C:\Documents and Settings\eriege\Local Settings\Temporary Internet Files'




Bore Point: Offset BwW1 5

Sheet: 30F5

Water Elevation: 9'bgs
Boring No.: BW1C

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: 78D
Date: 1171072003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOTiscaLg| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL{ P!} CLASS.
Hitin | 44.0
i
Wil ) 45.0
45.0-50.0 it Same as above
i
i
mirn
M
HHHI
it
i
Hii
i 60.0
50.0-52.0 S Sand, clayey, moderate dense, dark red-purple,
*w/w*/**/ damp
s k]
52.0-55.0 I Clay, dark red-purple, hard, moist-wet, crumbles
Hain in hand sample
fnin
i
i
i
| 85.0
55.0-58.2 Tl Clay, very sandy, red-purple, hard, brittle, moist-
frrepepep wet, gradition of sand is greater with depth
PP
I
PrErer
AN
58.2-59.8 TEp ] Sand, slightly clayey, mottled red-grey, dry, dense
oprkprx dense-very dense, pebbies of limestone, chert
59,8-60.0 T and sandstone
60.0 |Petrified Forest Formation of the Painted
60.0-85.0 \ Desert Member. Clay,(claystone), red, carbonate
~—_lnodules (white), hard, crumbly. damp-moist
\ Same as above, some grey mottling, fissile
at 60.0'
85.0

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

LOGGED BY: WHK

CiADocuments and Settings\eriege\Local Settings\Temporary Internet Files'




Sheet: 40F 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: Not Encountered Eievation: TBD
Boring No.: 8w 1 ¢ Log of Test Borings Date: 11/10/2003
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH COUNT | PLOT |scaLs| (MOISTURE, CONDITION, COLOR,ETC.) %M |LL| Pl CLASS.
0-65.0 Continuous 65.0 | See Stratigraphic Log From BW 1
£65.0-118.0 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" ID Hollow Stemmed Auger LOGGED BY: WYWHK

C:\Documents and Settings\eriege\Local Settings\Temporary Internet Files\C




Sheet: 50F 5 Precision Engineering, Inc. File #: 03-118

Bore Point: Offset BW1 5' P.0. Box 422 Site: Ciniza
Las Cruces, NM 88004 Boundary Wells
505-523-7674
Water Elevation: Not Encountered Elevation: TBD
Boring No.: BW1C Log of Test Borings Date: 11/10/2003
BLOW MATERIAL CHARACTERISTICS
L.AB #| DEPTH COUNT | PLOT |scaLe] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| P1| CLASS.
151.0
152.0-154.0 Sandstone, white-light grey, hard, sitty
155.0
T.D. 157.0|Set well in boring, see well diagram
SiZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: WHK

CADocuments and Setlings\eriege\Local Settings\Temporary internet Files\




instaltation Diagram

Monitoring Well No. BW-2A

505-523-7674
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1225 ey 0.0 4 =
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PR
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Sheet: 1 OF 3
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| Pl| CLASS.
0.0-5.0 | Continuous | /i Clay, firm, red-brown, moist-wet, roots, white
i noduies
it
Hinn
iy 2.8
Hii
I
Bt
ity
Hihiny 5.0
5.0-74 Mt Clay, firm-stiff, red-brown, moist-wet
Wit
Hitn
Wi
74-7.8 weooern | 7 5| Sand, silty/clayey, red-brown, charcoal, moist
P s ke e ke
KX Vedr ek
7.8-10.0 I 10.0 1Clay, firm, red-brown, wet, mottled
i
10.0-11.0 M 11,0 |Clay, firm, red-brown, wet
11.0-11.5 -1 Clay, silty, pinkish-brown, wet,
11.5-14.2 fi=11-11-1t Ciay, firm, red-brown, wet,
[-41-H-11
H-11-11-1]
H-1i-HH1
14.2-15.0 Hinin Clay, silty, pinkish-brown, wet,
Wi
15.0-15.2 H-1-i-1E 45.0 | Clay, silty, pinkish-brown, wet,
15.2-17.7 i Clay, firm, red-brown, wet, mottled
iy
i
ity
Wi
17.7-20.0 i Clay, firm, dark brown, some red mottling, wet
Hisn
i
i
Hillii | 20.0
20.0-24 4 it Clay, firm, dark brown, wet
it
i

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

LOGGED BY: WHK
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Sheef: 20F 3
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:
Boundary Welis

Ciniza

Elevation: TBD
Date: 11/10/2003

BLOW MATERIAL CHARACTERISTICS
LAB # DEPTH| COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M |LL| PI| CLASS,
whiy 22.0
i
Wi
i
it
24 .4-248 Hhomakkk Sand fine, red-brown, white grains, dry
24 .8-25.0 ekl 25.0 | 8ilt, pinkish-brown, dry
25.0-26.2 i Clay, firm, silty, reddish brown w/ pinkish-brown
28.2-26.7 AL motiling, wet
26.7-27.3 Pl | Sand, very fine, pinkish-brown moist
27.3-29.0 o _____|Silt, pinkish-brown, damp
29.0-30.0 i Clay, firm, silty, pinkish- brown to reddish-brown,
i mottled, damp, small carbonate noduies
i Clay, reddish-brown, damp, small carbonate
ML 30,0 inodules
30.0-31.2) |eeaaod Silt, pinkish-brown, mottied, damp
31.2-34.3 i Ciay, firm, red-brown, moist
Yo (32.5-32.6 grey motlied clay)
i
iy
iy
Wi
34,3-35.01  jeeno-o- Silt, pinkish-brown, dry
------ 35.0
35.0-40.0 H-11-1-f Clay, red-brown, firm, silty, mottied pinkish-brown
H-d1-41-11 maist
H-H-11-11
H--4i-11
Hi=lf-fi-11
H-11-11-41
H--11-11
H=ti-fi-11
H-1-1-11
H-fi-11-11) 40.0
40.0-40.9 i Clay, red-brown, firm, moist
40.9-41.8 Hittiin Clay, red-brown, soft, wet
i
41.8-42.9 H-t1-11-01 Sand, very fine, silty, red-brown, thin clay stringers
H-11-11-1] black taminations, water bearing
42.9--43.5 Wi Clay, red-brown, soft, wet

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

LOGGED BY: WHK
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Sheet: 30F 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

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: TBD

Boring No.: Bw 2a L.og of Test Borings Date: 11/10/2003
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT|scaLei (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PlI| CLASS.
43.5-44.7 g Clay, red-brown, firm, wet
Hithiiy
44.7-45.0 =yt 45,0 | Sand, clayey, red-brown, soft, wet
45.0-45.6 FHfEEpe] Sand, clayey, red-brown, soft, water bearing
45.6-48.5 it Clay, red-brown, firm, wet
i
i
i
JHN
48.5-48.8 X LR] Sand, clayey, red-brown, soft, wet
48.8-50.0 Hiinii Clay, red-brown, firm, wet, grey reduction spots
i
Uit} 50.0
50.0-55.0 i Clay, red-brown, firm, moist
it {2.0' of sample recovered)
Wit
it
i
i
Hiinmy
i
i
AN 55.0 ,
55.0-60.0 I Clay, sandy, firm, brown, saturated
i (6" of sample recovered)
I
il ]
I
I
58.2-59.8 wEpER XL Sand, slightly clayey, mottled red-grey, dry, dense
PP dense-very dense, pebbles of limestone, chert
bl and sandstone
**/1\'*/**/ Q.Q:g
60.0-64.7 bbbl Sand, fine, brown, loose, water bearing, 1" clay
o stringer from 61.0t0 61.2' (1.2' of sample
ek ek ek dok recovered)
Fehede ek e de ok
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

LOGGED BY: WHK
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e

nsTal lation Diagram

Monitoring Well No. BwW-2B
506-523-7674
. ~——Casing Cap
FElevation I . —Protfective Casing Cover
Reference — —Concrete Pad
. V
.
._]
AN AV AN
" Bottom of
COF\CI’@‘%’eiﬁp.__‘?_'_S___,’FT- Protective Cover \;
] 2.0 k
\ Bottom of Concrete
2.5'
Grout:___f2:3 __+1
\ Top of Bentonite
- ) ] 74.8"
Bentonite Plug:r___“S-- ___ £
/ ] Top of Sand Pack /
\ 77.6
- - Top of Screen /
\ = 80.0'
Sand Pack: Screen: =
o129 gy o100 54 =
- E Bottom of Screen 340.0"' /
n Piezometer Tip 90.5" /
/ gottom of Boring 90.5 " /
5 1"
Boring Diom:—:*rer:___8__:§___,
Sand Type::él@:.{l_o___s_i_i,icg Boltords. Type/size:_?:)_u__P_i:(l_,_%i?.elllwRQD_C.}:..-EI__;-L@_Q"
" Stabilized ) )
N e o /. P 3
Ben'tonife:_Fz_e_i__LeiT_S___(j—Rmzo ) Screen Type/Size:.?’:_.__E’.V.Q__‘_)E[j_'__.’q.@_’_-_Q:_QI_Q___§_1,?1_!_;‘29_~
‘Cemenf/Gz’ouf:-_‘_G_ifﬁ__B.e__?“-tp_r_)_gi?;*-m Riser TyDe/Size:Z_l.l--E_V.@-_g.c.@:_-_q.Q_
wo%er:,*aQTQt?_l.@w Locking Expandablie Casing Piug?..--:{‘e__s _____ Site Nor*fh;ng:_:[;@,s,--_-
P Bottom Cap Used?_____}/.@_,s ...... Site East ingt_-..T_g_S.m,-
Other: ... f_ﬂ.,'f\ _________

Project #: 037118 Project name: S 1Ni1Za Refinery — Boundry Wells Flevotion:  1BS



Sheet: 10F 5 Precision Engineering, Inc. File #: 03-118

Bore Point: NW of Pond 11 P.O.Box 422 Site: Ciniza
L.as Cruces, NM 88004 Boundary Wells
505-523-7674
Water Elevation: 28.5' bgs Elevation: TBD
Boring No.: BW2B Log of Test Borings Date: 10/28/2003
BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH ! COUNT | PLOT|scaig| (MOISTURE, CONDITION, COLOR,ETC.) %W | LL| Pl| CLASS.
0.0-5.0 | Continuous { /1K Clay, firm, red-brown, moist-wet, rocts, white
it nodules
Hintiin
i
i, 2.8
Hiiin
niiit
i
i
M 5.0
5.0-7.4 iy Clay, firm-stiff, red-brown, moist-wet
Hiin
i
Wi
7.4-7.8 ek 7 5 | Sand, sitty/clayey, red-brown, charcoal, moist
7.8-10.0 it 10.0 | Clay, firm, red-brown, wet, mottied
i
10.0-11.0 i 11.0 | Clay, firm, red-brown, wet
11.0-11.5 H-l-1-f] Clay, silty, pinkish-brown, wet,
11.5-14.2 f-t1-11-1 Clay, firm, red-brown, wet,
H-1-f1-1F
H-11-ii-11
=111l
14.2-15.0 HitHi Clay, silty, pinkish-brown, wet,
Wiy
15.0-15.2 I 15.0 (Clay, silty, pinkish-brown, wet,
15.2-17.7 i Clay, firm, red-brown, wet, mottied
ity
i
Hiit
Wil
17.7-20.0 i Clay, firm, dark brown, some red mottling, wet
Wi
Mk
Hi
fiii | 20.0
20.0-24 4 niiin Clay, firm, dark brown, wet
it
Hiii
SIZE & TYPE OF BORING: 4-1/4" iD Hollow Stemmed Auger LOGGED BY: WHK
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Sheet: 20r 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 MATERIAL CHARACTERISTICS
LAB # DEPTH | COUNT | PLOT |scaLe (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl | CLASS.
At 22.0
it
i
i
i
24.4-24.8 ik ke Sand, fine, red-brown, white grains, dry
24.8-25.0 Femeeex | 25,0 |8t pinkish-brown, dry
25.0-26.2 i Clay, firm, silty, reddish brown w/ pinkish-brown
26.2-26.7 L mottiing, wet
26.7-27.3 | 8and, very fine, pinkish-brown moist
27.3-20.0 = ISilt, pinkish-brown, damp
29.0-30.0 ity Clay, firm, silty, pinkish- brown to reddish-brown,
i motlied, damp, small carbonate nodules
i Clay, reddish-brown, damp, small carbonate
Wi 30.0 |nodules
30.0-31.2¢ boooold Siit, pinkish-brown, motiled, damp
31.2-34.3 i Clay, firm, red-brown, moist
Wity {32.5-32.6 grey mottled clay)
i
i
Wit
i
343350, |eeeeen Silt, pinkish-brown, dry
------ 35.0
35.0-40.0 H-H-11-1 Clay, red-brown, firm, silty, mottled pinkish-brown
H-fi-1i-11 moist
H=i--E
H-1-1i-11
H-11-f1-11
H-11--11
H-A1-1-1f
H-H-11-1
H-f1=H-1
H-f1-1-/1] 40.0
40.0-40.9 Ay Clay, red-brown, firm, moist
40.9-41.8 i Clay, red-brown, soft, wet
Wil
41.8-42.9 H-11-1111 Sand, very fine, silty, red-brown, thin clay stringers
=111 black laminations, water bearing
42.9--43 5 i Clay, red-brown, soft, wet
SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: WHK
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Sheet: 30F 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

Flevation: TBD
Date: 10/28/2003

BLOW MATERIAL CHARACTERISTICS
LAB# DEPTH| COUNT | PLOT!scALE (MOISTURE, CONDITION, COLOR,ETC.) oM | LL| Pl| CLASS,
42 5-447 it Clay, red-brown, firm, wet
il
44.7-45.0 wpeperf] 45 0 |Sand, clayey, red-brown, soft, wet
45.0-45.6 rper e f Sand, clayey, red-brown, soft, water bearing
45 6-48.5 Hisiny Clay, red-brown, firm, wet
HiHi
Hiin
it
Hiktin
48.5-48.8 e ey Sand, clayey, red-brown, soft, wet
48.8-50.0 i Clay, red-brown, firm, wet, grey reduction spots
Hintnt
[ 50.0
50.0-55.0 iy Clay, red-brown, firm, moist
i {2.0' of sample recovered)
i
i
Hiinn
i
Hisiit
i
Wi
iy 55.0
55.0-60.0 I Clay, sandy, firm, brown, saturated
I (6" of sample recovered)
il i)
I
I
I
58.2-59.8 hp e Sand, slightly clayey, mottied red-grey, dry, dense
e pk k] dense-very dense, pebbles of limestone, chert
P and sandstone
wxpor el 60,0
60.0-64.7 el Sand, fine, brown, loose, water bearing, 1" clay
Mk stringer from 61.0 to 61.2" (1.2' of sample
e recovered)
64.7-65.0 1 Clay, red-brown, firm, wet
[t
HIHIE

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

LOGGED BY: WHK
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Sheet: 40F 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
(MIOISTURE, CONDITION, COLOR,ETC.)

%M LLIP

CLASS.

65.0-70.0

i
It
i
i
i
i
M
i
i
g
M

65.0

~J
{and
Lon]

;

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

70.0-75.0

i
i
Hii
i
i
i
fiin
i
I
i

~3
(92
<

;

Clay, dark brown, firm, wet

75.0-79.5

i
i
it
i
Hitnin
i
i
Jii

Clay, red brown, firm, wet

79.5-82.5

i
i
i
i
i
i

Q0
(=]
L]

].

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

82.5-84.5

**/**/**/
**lk*l*‘k/
**II**/**/
**/*\\'/**/

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

84.5-85.0

i
Hiin
i
M

Petrified Forest Formation, Painted Desert Mem
Mudstone, weathered, red-brown, grey-green
reduction spots, hard, moist-wet, blocky/crumbly

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

LOGGED BY: WHK
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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

Eijevation: 78D
Date: 10/28/2003

010" Siofted PVC Screen: set in 80'-90' interval

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL{ Pl| CLASS.
85.0-90.0 Hiin L 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’
Hiiin
HiHit
it
i
it
| 80.0
T.D. Set well in boring

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

LOGGED BY: WHK
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505-523-7674

——Casing Cap

Flevation WL ——Protective Casing Cover
Reference —— /MCO!’WC!"@TG Fad
[ 1
\ WA VAN
- Bottom of
Concrete: _~___:’—"§_____~F-§~. Protective Cover |
/ e 2.0 k
N Bottom of Concrete
2.5°
o) ~ -
Grout:___128.3" r4
/ Top of Bentonite i
—— ey PR ’
. 4.6 \ 130.8
Bentonite Plug: . ___ A F+
/ Top of Sand Pack /
\ 135.4°
o n Top of Screen /
\ = 139.5°
Sand Pack: Screen: =
% I :
ORISR DU N AR =
/ E Bottcm of Screen 149,57
L] Piezometer Tip 150.0°
/ Bottom of Boring 151.0°
5,
Bor ing Diome"rer:__.8__:8.~-_
Sand Type:?.@iﬁp__:q’_i_!_i ¢ Botiords. Type/SIze:_§::_QE_Q'__éi@.e_!__'-_ic_?ﬂ@_‘%f_i,’_i_e‘g__
Bentonite: 3’8 Chips Screen Type/SIze:wz;_”__’r_)_\{Q__§Eb.'_.~ﬁ.g,'«-..qLQE.Qi-?J_Qj ‘i‘.e_g_
~ o . i .
Cement/Grout: ____\3‘;'/3 _?_@9_’?_9@_1_‘?;6 N Riser Type/3i ze:_4--.?5/"(_:“59‘3:“6_@_
wm‘er:_-g_q—_f.qgi_?m,_ Locking Expondobie Casing Plug?._,_\.(_(?.‘.‘3 _____ Site Norfhing:_mlag’_”_
e
omer:. __ N/A Bottom Cap Used?.... Y85 Site fasting:. 152 ___

Project w: 037118 Project Name: & 1N1Z0 Refinery — Boundry Wells Elevation: 109



Sheet: 1 0F 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

Eievafion: TBD
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 | #I1HHIN Clay, firm, red-brown, moist-wet, roots, white
Hun nodules
HiHili
i
Iy 2.5
i
st
i
I
i) 8.0
5.0-74 i Clay, firm-stiff, red-brown, moist-wet
i
Hiii
i
7.4-7.8 wnonoek | 7 5 | Sand, silty/clayey, red-brown, charcoal, moist
7.8-10.0 ] 10.0 | Clay, firm, red-brown, wet, mottied
HHHin
10.0-11.0 i 11.0 |Clay, firm, red-brown, wet
11.0-11.5 Ji-Hi-11-1f Clay, silty, pinkish-brown, wet,
115142 H-11-41-1 Clay, firm, red-brown, wet,
Ji-H=11-11
H-f1-1-4
J=l-1H-11
14.2-15.0 i Clay, silty, pinkish-brown, wet,
it
15.0-15.2 J-fi-f1-11] 15.0 |Clay, silty, pinkish-brown, wet,
15.2-17.7 i Clay, firm, red-brown, wet, mottied
i
Hiin
HHi
i
17.7-20.0 i Clay, firm, dark brown, some red mottling, wet
Hiiihr
i
I
Wi 20.0
20.0-24.4 i Clay, firm, dark brown, wet
HUlIH
i

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

LOGGED BY: WHK
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Sheet: 20F 8
Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs
Boring No.: BW2C

Precision Engineering, Inc.
P.0. Box 422
Las Cruces, NN 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|scaLgi (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
i 22.0
liii
Hitthitni
Hiniini
i
24.4-24.8 il Sand, fine, red-brown, white grains, dry
24.8-25.0 ko | 25.0 | Silt, pinkish-brown, dry
Wk g ok ek v
25.0-26.2 Hitiiny Clay, firm, silty, reddish brown w/ pinkish-brown
26.2-26.7 HHHHHEN motiling, wet
26.7-27.3 el |Sand, very fine, pinkish-brown moist
27.3-29.0 T —— Silt, pinkish-brown, damp
29.0-30.0 M Clay, firm, silty pinkish-brown to reddish-brown,
Wiia mottled, damp, small carbonate nodules
i Silt, pinkish-brown, mottled, damp
i | 30.0 (nodules
30.0-31.2y ] -----A Silt, pinkish-brown, mottled, damp
31.2-343 nitin Clay, firm, red-brown, moist
Hiiy {(32.5-32.6 grey mottied clay)
i
i
M
i
34.3-350F d------ Silt, pinkish-brown, dry
—————— 35.0
35.0-40.0 Ji-3-11-11 Clay, red-brown, firm, silty, mottied pinkish-brown
H-li-fi-1f moist
H-11-1-11
H-H-11-11
H-41-31-11
li--1-4
H-1i-11-1f
HW-1-11-11
H-H-10-11
Hi-11-11-1] 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 fi-H-H-11 Sand, very fine, silty, red-brown, thin clay stringers
H-11-11-11 black laminations, water bearing
42.9-43.5 i Clay, red-brown, soft, wet

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

LOGGED BY: WHK
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Sheet: 30F 8
Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs
Boring No.: Bw2C

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

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Welis

Elevation: TBD
Date: 10/28/2003

BLOW MATERIAL CHARACTERISTICS
LAB#! DEPTH | COUNT | PLOT|scaLg| {(MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl | CLASS.
43.5-447 i Clay, red-brown, firm, wet
N
44.7-45.0 *ppxfl 45 0 | Sand, clayey, red-brown, soff, wet
45.0-456 R prepe] Sand, clayey, red-brown, soft, water bearing
45.6-48.5 i Clay, red-brown, firm, wet
Hitin
st
N
i
48.5-48.8 il Sand, clayey, red-brown, soft, wet
48.8-50.0 i Clay, red-brown, firm, wet, grey reduction spots
i
M 50.0
50.0-55.0 it Clay, red-brown, firm, moist
Wi 2.0’ of sample recovered
it
i
i
Hiin
Mty
i
i
iy 85.0
55.0-60.0 e Clay, sandy, firm, brown, saturated
I {6" of sample recovered)
i ]
il
HE PN
il
58.2-59.8 PP Sand, slightly clayey, mottled red-grey, dry, dense
wEpEEL] dense-very dense, pebbles of limestone, chert
il e and sandstone
*\t‘l**l**/ —6—;9
60.0-64.7 ek Sand, fine, brown, loose, water bearing, 1" clay
oy stringer from 61.0 to 61.2" (1.2' of sample
skt recovered}
64.7-65.0 it Clay, red-brown, firm, wet
HIHIHHT
I

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

LOGGED BY: WHK

C:\Documents and Settings\eriege\Local Settings\Temp\[BW2C xis]Sheet2




Sheet; 4 0F 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 Weills

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

i
HHhINH!
Hii
i
IR
i
Wi
i
A
i
il

65.0

wet

Clay,

dark brown, firm, some red-brown mottling,

70.0-75.0

HIHI
Hiir
Tl
i
iy
it
Hini
i
it
it

~d
[543
o

Clay,

dark brown, firm, wet

75.0-79.5

i
I
i
g
i
Hiii
it
i

Clay,

red brown, firm, wet

79.5-82.5

i
M
Hiitni
i
i
it

Clay,

red brown, firm, wet, grey reduction spots

82.5-84.5

**/**/**/
**[**/*&/
**I**/**/

-k*f**/\k*/

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

§4.5-85.0

niin
i
Hiiin
i

85.0

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

LOGGED BY: WHK
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Sheet: 50F 8 Precision Engineering, Inc. File #: 03-118
Bore Point: NW of Pond 11 P.O. Box 422 Site: Ciniza
Las Cruces, NM 88004 Boundary Wells
505-523-7674
Water Elevation: 11.0 bgs Elevation: TBD
Boring No.: Bw2C L.og of Test Borings Date: 10/28/2003

BLOW MATERIAL CHARACTERISTICS
LAB # DEPTH| COUNT | PLOT|scaLg| (MOISTURE, CONDITION, COLORETC.) | %M |LL| P

CLASS.

85.0-90.0 fii . 86.0 [ Mudstone, weathered, red-brown, grey-green
Hiiin reduction spots, hard, moist-wet, blocky/crumbly,
I mottled, thin bedded to laminar, more laminar > 86'
i
i
ity
Hittin
niti
Wi 80.0

90.0-151.0 it Mudstone/Siltstone interbedded,

it blocky, damp-dry, dense

iy Chinle Group, Petrified Forest Formation,
fniy Painted Desert Member

L blocky, damp-dry, dense

i Chinle Group, Petrified Forest Formation,
i Painted Desert Member

i
I
i
i
it
[t
Nt
niin
i
T
I
It
i
Hiin
Hiitin
i
Wi
i
Hiti
it
Hittin
I
Hitti
it
ity 105.0
i
i

L]
(34
o

;

—r
fon]
o
(=]

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

C:\Documents and Settings\eriege\Local Settings\Temp\[BW2C xis]Sheetf




Sheet: 6 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: T8D
Date: 10/28/2003

BLOW
LAB #| DEPTH | COUNT

PLOT

SCALE

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

%M |LL{ P

CLASS.

i
I
i
i
it
THIHIH
it
it
I
it
il
i
it
i
i
i
it
i
i
it
it
i
i
i
iy
Hint
iy
i
it
it
it
it
ittt
I
fin
i
Hiti
i
Hin
I
Hinn
it
Wi

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

LOGGED BY: WHK

C:Documents and Settings\eriege\Local Settings\Temp\{BW2C Xis]Sheeté




Sheet: 7OF 8
Bore Point: NW of Pond 11

Water Elevation: 11.0 bgs
Boring No.: Bwz2C

Precision Engineering, Inc.
P.0. 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.

Hikih
[
i
i
i
it
HHHH
i
LT
i
i
it
M
it
Htin
i
Hin
I
Y
fini
Hitiiin
i
i
i
i
Hii
I
i
i
A
NI

143.0-165.0

e dedede sl e

e Vel e de e

Fek bk kN

Hedededededodede

Ve dede Sy dedeoie

ek ok devede

Yok ok v ki

ek dedede

KekeKhkhkk

Jedekwve ko k.

Jedokdkhkk

KhRERKTK

Petrified Forest Formation
Sandstone, very argilaceous, green-white
weakly water bearing, (easily drilled)

SIZE & TYPE OF BORING: 8-1/4" OD Air Rotary

LOGGED BY: WHK

C:ADocuments and Settings\eriege\Local Settings\Temp\[BW2C xs]Sheet7




Sheet: s 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

BLOW
LAB #| DEPTH | COUNT

PLOT

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

—

%M | LL| Pl | CLASS,

e ek v ek e

o W AR

drekkde ke

e dedeodde Wk

e sl v de ek

Jedekok gk Kk

e e e e e e

e e sk o e ke Aok

Wi e S S i oy ey

FRRIRTIK

Fek W hKk ek

e de Vet e o ek

Hdedededevederk

Lada i ety

ke v de Yo e ek

e g ke e ek

ok Fokdodek

v W dew ke

e e ke ve ok ek

e e ke

Rk kkkdekk

Yok ek ok Rk

Sk ek

Tk doh Ve dk

Eaa T3 1

Peokedeke v desdede

Fekkdedorkveke

ek Rk Rk kh

kRN ek e

e e e Fode e

dededend dede ek

ok Fev ok dede

kW e e e

165.0

i
iy
Hiin
i
i
1N
i
1t
it
Hiin

170.0

Siltstone/Mudstone, interbedded as above

T.D.

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

LOGGED BY: WHK

C:\Documents and Settings\eriegel\l.ocal Setings\Temp\[BW2C xIs]Sheett




T y— —~ L - R I T Sy S,
InsTaliarTion ULggram
Monmitoring Well No. BW-3,

505-523-7674
~ . .
. —Casing Cap
— . — ") ~ e O e
Clevation . —PFProtective Casing Cover
Re%eremoe'——x\\ _—Concrete Pad
,/
N M_/’é_‘j
\ i \r\ VNN
- Bottom of
COQCF'@TG:_.___‘/*_'_S____‘F']”. i Protective Cover \y
! e
/ L...~, ] 2.0
/h ' Botrom of Concrete
H ~ 5/
. o .
Grout:___33:2___++ -
/ Top of Bentonite i
I
\ ’ — 5.7
Bentonite Plug: —_~:_'_O.___7C1 .
/ Top of Sand Pock
\ 37.77
Top of Screen \/
) — 39.57
Sand Pack: Screen: =
ERE T e -
B S __ 300 s =
= Sottom of Screen 49.5"7 /
L Fiezometer Tip 50.0 /
Bottom of Boring 50.07 /
5 "
Boring Diome+er:-._.8._i§_-_
sand Type: 20740 Silica Bollards. Typessizes .. D1Q: Steel, Conc. Fililed
KPR . /.;l/ VD QO "o ey
Bem,onue:__@__fi’_-_g_?__ Screen Type/Size: 27 PVC Seh. 40. 0.0107 slotfed
, . . " N
Cemem‘/crom:___.@?L.B,em""on.’ te Riser Type/s:ze:_2___f_\/~(:~_§9_@:__ﬂ9-
wo-r@r:ME)_Qf,QD,L‘?_" Locking Expaondabie Casing Plugt,,:{_e_.:s _____ Site Northing:... i_ElS_M,
Bottam Cap Used?_-_-_..\.{_e_ls ______ Site Eosrin@:---‘_?’:\_’_-»



Sheet: 10F 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 Welis

Elevation: Existing
Date: 6/15/2004

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT |scaLg] {MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl | CLASS.
0-5.0 Wikl 0.0 | Clay, red-brown, firm, blocky, moist, roots from
i 0-2'
Hini
iy
i
Huni
Hitin
i
Hinn
iy 5.0
5.0-8.0 i Clay, dark brown, firm, blocky, moist
i
i
i
it
i
M
9.0-8.3 Hiii Clay, red-brown, slightly silty, firm, moist
9.3-12.0 i Clay, dark brown to red-brown, firm, blocky,
ninl | 10.0 {moist
Hitint
ittt
M
1201221 eeaaa Silt, clayey, light brown, crumbly, damp-dry
12.2-15.0 i Clay, red-brown, firm, blocky, damp-moist
i
it
it
I
Hiiii 15.0
15.0-18.0 i Clay, brown, hard, blocky, moist, 16.5 to 17.0'
N moftled dark and fight brown, calcite nodules
i
i
i
18.0-20.0 i Sand, very fine, reddish-brown, loose, dry
ke RdeR vk
Fekdekhhk g—o‘_o
20.0-24.3 fielelclel Sand, very fine, reddish, loose, dry, thin clay

sk e vk Ve e

Wkkkdhk

stringer, 2.5' recovered

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

LOGGED BY: KM/NS

C:Documents and Settings\eriege\Local Settings\Temp\[BW3A xis]Sheet1




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 Welis

Elevation: Existing
Date: 6/15/2004

BLOW MATERIAL CHARACTERISTICS
LAB# DEPTH | COUNT | PLOT|scaLe| (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
i) 22.0 | Clay, red-brown, firm, blocky, moist, roots from
i 0-2'
Wi
i
24.3-24.6 Fe e Silt, sandy, light brown, firm, dry
248-250, | ----- Silt, light brown, hard, moist
----- 25.0
25.0-27.0 o ® Silt, sandy, light brown, loose, dry
27.0-30.0 R Silt, some clay, mottled (silt is tan, clay is red-
=== brown), hard, damp
e
[~ = - -
I~ A= -
I
/-----1 30.0
30.0-35.0 H-H-11-1] Ciay, silty, red-brown, mofttled, hard, moist
W11
H-4i-11-1
fI-41-11-11
H-41-41-1]
H-H1-11-41
H-i1-11-11
11101
M1
W=il-11-1] 35.0
35.0-37.0 H-Hi-f1-11 Clay, silty, red-brown, mottled, hard, moist
H-11-11-4
H=tp-41-if
37.0-40.0 i Clay, red-brown, hard, moist
i
i
i
it
Hii
i 40.0
40.0-41.0 iR Clay, red-brown, hard, moist, blocky
41.0-41.6 == - - Silt, clayey, red-brown mottled, firm, moist
416420 | ----- Silt, very fine sand, red-brown, soft, damp
42.0-43.0 okl Sand, very fine, some silf, tan grading fo red-
Fr brown, loose, dry, siltier at bottom

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

LOGGED BY: KM/NS

C:\Documents and Settings\eriege\Local Seftings\Temp\[BW3A xis]Sheet2




Sheet: 30F 3 Precision Engineering, Inc. File #: 03-118

Bore Point: N. Ponds-see plan P.0. Box 422 Site: Ciniza
Las Cruces, NM 88004 Boundary Wells
505-523-7674
Water Elevation: Not Encountered Elevation: Existing
Boring No.: BW3A Log of Test Borings Date: 6/15/2004
BLOW MATERIAL CHARACTERISTICS
LAB # DEPTH | COUNT | PLOT scalg] (MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
43.0-45.0 Wity 43.5 | Clay, some silt, red-brown, moitied, firm, moist
i horizontal laminations, coarsing upward to
Hii sand
45.0-46.7 aw ) 45 0 | Sand, very fine, silty, red-brown, loose, damp
46.7-473] 0000l Silt, red-brown, firm, damp
47.3-48.3 WA=l Clay, siity, red-brown mottled, blocky, firm,
{1-41-11-11 moist
48.3-50.0 it Clay, red-brown, small amount of grey mottiing,
i hard, wet, limonite at 49.0'
it
i 50.0
1.D. 50.0
SIZE & TYPE OF BORING: 4-1/4" 1D Hollow Stemmed Auger LOGGED BY: KM/NS

C:\Documents and Setlings\eriegeiLocal Settings\Temp\[BW3A xis]Sheefl
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Ul agram

Momitoring Wel |l

Do

N

BW-323

o — L asiNg

=g

~

Cap

Flevation . —FProtective Casing Cover
Reference —\ ~—LConcrete Pad
I, __MH::M__T
) - AN \
- Bottom of
Concrete: ___ & > £+, Protective Cover 4
2.0’
b ] /
h Bottom of Concrete
5o
2.5
Grout:___54.0" s+,
; Top of Bentonite /
S e = -
35 56.5
Bentonite Plug:___ "> ___ £+,
/ N Top of Saond Pack /
\ 60.0'
Top of Screen /
' = 63.07
Sand Pack: Screen: —
__o 330 ssl __ 100 4+ =
/ E Bottom of Screen 73.07 /
L Piezometer Tip 73.5° /
/ Bottom of Boring 75.07 /
‘5 I
Soring Diome'i-er:"fi_f.g_._-..
Sand TyDe::‘Z.!:_):%.O__::),‘.j_i_(\“_g_ Bollards. Type/SEze:-§.”__L"_§_.Q'___§i€_a_e_lJ..,.dc_c_)ﬁc_:.'__E_i-!_i,e.q,-
Y] N o < v
Ben'roni're:_J_/g__EEiR?-- Screer Type/S'xze:i--“?,\/_@M:’Ebf“ﬁg-'_“qZ_QE,Q___‘.J_!,ED.TT.GLQW
it
Cem@nT/Grouf:_,N_@i/i_?’,e_ﬁ,tp_rjl_—i_e ‘‘‘‘‘ Riser Type/sIze:g_,__e_\/_(;__g_qu'__fl_Q_
cher:__E)_Qf_Q?_[_‘?___ Locking Expandable Casing P!ug?---j_E’z_S _____ Site Nor-s'hmg:__j_‘g_)’_g_‘__
Backfilt with 34" Bentonite
‘ ' Yes : . IBS
- Bottom C Used?ammm e e Site Eastingiaoo 2o
omer: CNIPS_ 10 3.0 orem e bee coe e
Project ﬁ:9§':1}§~ Project Nome:g;_p_‘l_z_(_j_B_e_fj_{:‘_efy__:_Q_QHOQEX_W_@_i_LS__ Elevoﬁion:m_I,P:’;\:_"-



Sheet: 1 OF 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

Eilevation: Existing
Date: 10/15/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT|scaLE] (MOISTURE, CONDITION, COLOR,ETC.) %M |LL| PI| CLASS.
0-5.0 uiini | 0.0 |Clay, red-brown, firm, blocky, moist, roots from
i 0-2'
i
faii
i
U
Hin
1
i
minin 8.0
5.0-9.0 Hiii Clay, dark brown, firm, blocky, moist
i
I
Hiini
i
i
i
9.0-9.3 Hiin Clay, red-brown, slightly silty, firm, moist
9.3-12.0 i Clay, dark brown to red-brown, firm, blocky,
Wiiin e 10.0 {moist
Hniin
Hitiin
i
1201221 | e---- Silt, ciayey, light brown, crumbly, damp-dry
12.2-15.0 litHinl Clay, red-brown, firm, blocky, damp-moist
it
i
i
i
I 15.0
15.0-18.0 1 Clay, brown, hard, blocky, moist, 16.5 to 17.0°
i mottied dark and light brown, calcite nodules
Hihi
i
[
18.0-20.0 ko Sand, very fine, reddish-brown, loose, dry
rewwens | 90 0
20.0-243 ki Sand, very fine, reddish, loose, dry, thin clay
i stringer, 2.5' recovered

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

LOGGED BY: KM/NS

C:\Documents and Settingsieriege\Local Settings\Temp\[BW3B xis]Sheet1




Sheet: 20F 4
Bore Point: N. Ponds-see pian

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: 11/11/2003

BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH| COUNT | PLOT|scaLe {MOISTURE, CONDITION, COLOR,ETC.) %M | LL} Pl| CLASS.
it | 22.0 |Clay, red-brown, firm, blocky, moist, roots from
Wit 0-2'
ity
i
24.3-246 *o Silt, sandy, light brown, firm, dry
248250 | ----- Silt, light brown, hard, moist
----- 25.0
25.0-27.0 oo Silt, sandy, light brown, loose, dry
27.0-30.0 fomafe 8ilt, some clay, mottled (silt Is tan, clay is red-
f-=f- - brown), hard, damp
O
f- -t -
f= = e
f~-of--
f-==f~-1 30.0
30.0-35.0 Het-11-f Clay, silty, red-brown, mottied, hard, moist
H=i1-1-11
H-fi-4i-11
J-11-11-11
H-11-41-17
H-11-1i-1
H-H1-1i-ff
H-H-it-H
H-1-0-
Il 35.0
35.0-37.0 J1-ti-fi-1t Clay, silty, red-brown, motfled, hard, moist
H-f1=H-17
M-
37.0-40.0 it Clay, red-brown, hard, moist
i
i
i
Wi
i
H ) 40.0
40.0-41.0 i Clay, red-brown, hard, moist, blocky
41.0-41.6 fe o ~f~ - Silt, clayey, red-brown motiled, firm, moist
4164201 ] ----- Silt, very fine sand, red-brown, soft, damp
42.0-43.0 el Sand, very fine, some silt, tan grading to red-
okl brown, loose, dry, siltier at bottom

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

LOGGED BY: KM/NS

C:\Documents and Settings\eriege\l.ocal Settings\Temp\[BW3B .xis]Sheet?




Sheet: 30F 4
Bore Peint; N. Ponds-see plan

Water Elevation: Not Encountered
Boring No.: BwW3B

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; 10/15/2003

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT|scaLE| {MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl| CLASS.
43.0-45.0 i 43.5 |Clay, some silt, red-brown, mottied, firm, moist
Wit horizontal laminations, coarsing upward to
il sand
45.0-46.7 w o | 45 0 [Sand, very fine, silty, red-brown, loose, damp
dede ek dede
46874737 0 fmmee-d Silt, red-brown, firm, damp
47.3-48.3 {11111 Clay, silty, red-brown mottled, blocky, firm,
-11-11-11 moist
48.3-50.0 i Clay, red-brown, smail amount of grey moitling,
HIHIHI hard, wet, imonite at 49.0'
nii
i 80.0
50.0-55.0 i Clay, red-brown, small amount of grey mottling,
it hard, wet, limonite at 49.0', slightly softer than
Ui above (sticky)
i
i
Hutiti
it
i
i
i 85.0
55.0-57.5 it Clay, red-brown, siiff, wet, some charcoal at
i 56.0' as laminar partings
Ml
I
57.5-57.7 HA I Clay, red-brown, sandy, clay soft on both sides
57.7-60.0 I not water bearing but wetter than above and
Wiz below
i Clay, red-brown, very stiff, wet, sticky,
Hiii slickensided when sampled, some grey
N | 60.0 {reduction marks as random striations, looks
60.0-61.8 L dendritic in 3D, occasional charcoal pieces
SR Clay as above
61.8-62.0 dkkkek Sand, clayey, red-brown, loose-soft, wet
62.0-62.4 I Clay, red-brown, firm, wet, some scattered
6246321 R charcoal
63.2-66.2 i Clay, sandy, brown-grey, soft, very wet, not
[ water bearing
ik Sand, silty, fine, red-brown, water bearing,
jloiiielsl some clay, limonite stain, laminar banded

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

LOGGED BY: KM/NS

C:\Documents and Settings\eriege\Local Settings\Temp\{BW3B xis]Sheet3




Sheet:

40F 4

Bore Point: N. Ponds-see plan

Water Elevation: Not Encountered

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

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing

Boring No.; 8w3B Log of Test Borings Date: 10/15/2003
BLOW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT|scaig| (MOISTURE, CONDITION, COLOR,ETC)) %M | LL: PlI| CLASS.

e P

66.2-62.6 diniint Clay, light red, very sfiff, wet, some scattered
i reduction spots
i
IR
Hiltiihn

69.6-69.8 ook Sand, clayey, red-brown, moist

69.8-71.8 i Clay, red-brown, sfiff, wet, occasional red spots
i 70.0
iy
it
Wit

71.8-72.2 I Clay, coarse sandy, dark red-brown, wet

72.2-72.4 Hiitin Clay, red-brown, stiff, wet

72.4-72.8 ik Sand, clayey, red-brown, moderate dense,

72.8-74.0 Rkl loose, wet

74.0-75.0 \'\'7‘####&\ Clay, coarse sandy, very stiff, wet, rare pebbles
Mt Chinle Group, Petrified Forest Formation,
i 75.0 |Painted Desert Member
st Mudstone, purple, hard, damp, blocky/crumbly,
i green-grey reduction webs and occasional
it spots

T.D. Set well in boring

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

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

LOGGED BY: KM/NS

C:\Documents and Settings\eriege\Local Settings\Temp\[BW3B xis]Sheetd







6505~523-7674

[mstallation Diagra
Monmitoring Well No. BW-3C

~—Casing Cap

o
] oy - ey B ~
— | _—Frotective Casing Cov

Elevation
Reference ——. -~ Concrete Pad
ence N -
AN VAN
. Bottom of
COﬁ”I'e'f‘e.__,_f__'?____ £+ Protective Cover /
/ 2.0 !
M gottom of Concreve
2.5’
Grout:___132.0" s+
i Top of Bentonite
[t ke £ 7
4.0 \ 135.0
Bentonite Plug: 0> ___ £+
/ . Top of Sond Pack /
/ 139.07
Top of Screen
\ = 144.5"
Sand Pack: Screen: =
L1800 L 00:0 sy, =
/ = Bottom of Screen 154,57 /
] Piezometer Tip 155.07
Bottom of Boring 155,07 /
5 I
Bor ing Diame%er:_-ﬁ_is__“
— sy N/A
Sand Type:.Z_Q__{lp,-,S,‘.-l-l_C_g_ Bolfards. Type/SEze:,,-----l\]_{ _____________________________________
3, o . ~ U & ¢ 7 -
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Sheet: 1 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 838004
505-523-7674

Log of Test Borings

File #: 03-118
Site; Ciniza
Boundary Welis

Elevation: Existing
Date: 7/20/2004

BLOW MATERIAL CHARACTERISTICS
LAB #| DEPTH | COUNT | PLOT|scaLe| {MOISTURE, CONDITION, COLOR,ETC.) %M | LL| PI| CLASS.
0-5.0 | 0.0 |Clay, red-brown, firm, blocky, moist, roots from
Hitie 0-2'
i
Wi
i
i
i
Hin
nin
Ui 5.0
5.0-9.0 I Clay, dark brown, firm, blocky, moist
Jnine
i
il
Hiinin
i
Hiin
9.0-9.3 i Clay, red-brown, slightly silty, firm, moist
9.3-12.0 [ Clay, dark brown to red-brown, firm, blacky,
i 10.0 {moist
i
i
HHii
1201227 | m=--- Silt, clayey, light brown, crumbly, damp-dry
12.2-15.0 il Clay, red-brown, firm, blocky, damp-moist
i
i
i
i
i 15.0
15.0-18.0 Hii Clay, brown, hard, blocky, moist, 16.5 to 17.0°
HidHin mottled dark and light brown, calcite nodules
i
i
i
18.0-20.0 ikt Sand, very fine, reddish-brown, loose, dry
ek dkdk ZM‘
20.0-24.3 bl Sand, very fine, reddish, loose, dry, thin clay
ek stringer, 2.5' recovered
SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: WHK
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Sheet: 20F 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 MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT|scae| {(MOISTURE, CONDITION, COLOR,ETC.) %M | LL| Pl | CLASS.
N 22.0 (Clay, red-brown, firm, biocky, moist, roots from
Hitiiiny 0-2
i
i
24324 6 P Silt, sandy, light brown, firm, dry
2462501 0 | -ee-- 8ilt, light brown, hard, moist
————— 25.0
25.0-27.0 Fen ¥ Silt, sandy, light brown, loose, dry
27.0-30.0 I ke 8ilt, some clay, mottled (silt is tan, clay is red-
/---1-- brown), hard, damp
fo -
fe e ed--
f~ = <fe -
R o
f---/--1 300
30.0-35.0 H-d1-H-11 Clay, silty, red-brown, mottied, hard, moist
H-t1-11-11
H-Hi-H-H
H=H-H-11
H-1-1i-1
H-11-11-17
H-di-f1-11
HH-11-4-11
I-E-fi-f1
fi-li-fi-1]| 35.0
35.0-37.0 H-H-ti-t1 Clay, silty, red-brown, mottled, hard, moist
H-tl-H1-H
H-H-H-11
37.0-40.0 HitHit Clay, red-brown, hard, moist
il
Mt
Wi
i
it
M| 40.8
40.0-41.0 i Clay, red-brown, hard, moist, blocky
41.0-41.6 e e Silt, clayey, red-brown mottled, firm, moist
4164201 = | ----- Silt, very fine sand, red-brown, soft, damp
42.0-43.0 ookl Sand, very fine, some silt, tan grading to red-
ok brown, loose, dry, siltier at bottom
SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger LOGGED BY: WHK
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Sheet: 30F 8
Bore Point: N. Ponds-see plan

Water Elevation: 6.9' bgs
Boring No.: BwsC

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

l.og of Test Borings

File #: 03-118
Site: Ciniza
Boundary Wells

Elevation: Existing
Date; 7/20/2004

BLOW

LLAB #| DEPTH | COUNT | PLOT |scaLE

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

%MILLIP

CLASS.

43.0-45.0 HHii
i

i

435

Clay, some silt, red-brown, mottled, firm, moist
horizontal laminations, coarsing upward to
sand

dede ded vk

45.0-46.7 45.0

b bk Aok
ke Kk Kk

**n**-**

Sand, very fine, silty, red-brown, loose, damp

46.7-47.3

Silt, red-brown, firm, damp

47.3-48.3 H-H-H-I

H-H-11-1]

Clay, silty, red-brown mottled, blocky, firm,
moist

48.3-50.0 i
i
I

i 0.0

Clay, red-brown, small amount of grey motfiing,
hard, wet, limonite at 49.0°

50.0-55.0 i
iy
i
i
Hini
i
il
M
i

Hin

Clay, red-brown, small amount of grey mottling,
hard, wet, limonite at 49.0’, slightly softer than
above (sticky)

55.0-57.5 Hinni
i
i

ity

Clay, red-brown, stiff, wet, some charcoal at
56.0" as laminar partings

57.5-57.7 I

57.7-60.0 il

Wi

Clay, red-brown, sandy, clay soft on both sides
not water bearing but wetter than above and
below

It
i
M

60.0-61.8 AL

Clay, red-brown, very stiff, wet, sticky,
slickensided when sampled, some grey
reduction marks as random striations, looks
dendritic in 3D, occasional charcoal pieces

HHHHHL

KRRk

[ ————

61.8-62.0

Clay as above

Sand, clayey, red-brown, loose-soft, wet

62.0-62.4 i

62.4-83.2|  TTTHHELL

Clay, red-brown, firm, wet, some scattered
charcoatl

s deded ok

63.2-66.2

Wk

Clay, sandy, brown-grey, soft, very wet, not
water bearing

hwrkkdeh

e vk Fedk e

Sand, siity, fine, red-brown, water bearing,
some clay, limonite stain, laminar banded

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

LOGGED BY: WHK
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Sheet: 40F 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

BL.OW MATERIAL CHARACTERISTICS
LAB#| DEPTH | COUNT | PLOT |scaLe] (MOISTURE, CONDITION, COLOR,ETC,) %M |LL| PI| CLASS.
e
66.2-69.6 i Clay, light red, very stiff, wet, some scattered
it reduction spots
it
i
[
69.6-69.8 ool Sand, clayey, red-brown, moist
69.8-71.8 i Ciay, red-brown, stiff, wet, occasional red spots
| 70.0
i
i
i
71.8-72.2 il Clay, coarse sandy, dark red-brown, wet
722-72.4 Wi Clay, red-brown, stiff, wet
724-72.8 itk Sand, clayey, red-brown, moderate dense,
72.8-74.0 R etelatl loose, wet
74.0-92.0 AL Clay, coarse sandy, very stiff, wet, rare pebbles
it Chinle Group. Petrified Forest Formation,
Hitiiiinl | 75.0 | Painted Desert Member
1t Mudstone, purple, hard, damp, blocky/crumbly,
HHi green-grey reduction webs and occasionai
i spots
Mt
fiiintl
it
Mt
il
Hitite
i 80.0
ity
fiiin
HiHiHH
Histii
st
i
i
i
i 8s.0
it
Hinm
Wi

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

LOGGED BY: WHK
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Sheet: 5 0F 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| Pl | CLASS.

i
i
i
A
it
T

Hiii
i
M
i

i

82.0-94 0 e dededede e

ke sk e e de g
Ak e e ke

Hedewdedede ek

Sand, yellow-brown, hard, dry

94.0-105.0 i

it
fHi
i
iy
HHin
i
i
it
it
i
i
it
Hat
it
i
i
i
i
T
I

it | 95.0

105.0

Mudstone/Silistone, yellow-brown, hard, dry

105-110.0 PP
**l*'k{*,**
**/w*/*/**
**/**I*/**
**/**/’:’**

**/**/*I**

Sandstone, mudstone, silt, interbedded, dense, dry

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

LOGGED BY: WHK
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Sheet: 6 OF 8
Bore Point: N. Ponds-ses pian

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 Welis

Elevation: Existing
Date: 7/20/2004

BLOW
LAB # DEPTH | COUNT | PLOT

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

%M |LL| P

—

CLASS.

W\\'/*\‘r/*/*i
**/**/*/*9(
**/*\"/*/**

*'k/'k*/*/h

110.0

i
i
[
i
i
i
Hiniin
Hittiinn
Hiin
i
i
iy
il
i
i
i
i
Hiiinn
i
Hiny
it
i
i
Hii
i
My
it
i
i
i
iy
i
Hi
A
Hin
HIHINT
it
Hiin
i

Mudstone/Siltstone, smooth drilling but dense,
some fine sandy siringers encountered,
125-130" dark red-brown, not water bearing

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

LOGGED BY: WHK
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Sheet: 7 0F 8
Bore Point: N. Ponds-see plan

Water Elevation: 6.9’ bgs
Boring No.: BW3C

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

Log of Test Borings

File #: 03-118
Site: Ciniza
Boundary Weills

Elevation: Existing
Date: 7/20/2004

BLOW
LAB #| DEPTH | COUNT | PLOT

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

%M | LL| Pl| CLASS.

i

130.0

130-155.0 *jx -l
*jE
WaSE
WAIEE
|-+ -
WA E S
-
P
x> -
WaIEE
-
[
2
K-
-
WAYEYE
-
A
W EdE
41
=
WEIEE
-
*f-xf-x-
-
WANEE
*r -
WA AYE
-
**- -

Mudstone/Siltstone/Sandstone, interbedded,
sandstone drills hard, white
mudstone/Siltstone red-brown

145.0

W AYE
-
WEYEE
-
-
[
WaAE
WA AE
-
RS
|-
* X

Sandstone, weakly water bearing, white, hard,
guartz

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

LOGGED BY: WHK
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Sheet: 80F 8
Bore Point: N. Ponds-see plan

Water Elevation: 6.9' bgs
Boring No.: Bw3C

Precision Engineering, inc.
P.O. Box 422
l.as 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| P

CLASS.

*/._‘*/'*/_
*/_*/_*/-
WATAS
*/_*/_*/_
-
*/_*/_*/_
\l‘/’_*/’*/_
%) | 155.0

T.D. 155.0°

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

LOGGED BY: WHK
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MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.C. BOX 26110

SANTA FE, NEW MEXICO 87502
FACILITY NAME

EPA L.D. NUMBER

COUNTY

WELL NUMBER

WELL LOCATION (LONGITUDE)

WELL LOCATION (LATITUDE)

NEW MEXICO STATE PLANE

AQUIFER NAME

AQUIFER CONFINED? xx

WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

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

SURVEYED ELEVATION OF CASING TOP

DATE OF REPORT  2-2-96

WELLIDS6.xls SMW-6

X)
89

Giant Refining Co. - Ciniza

NMD000333211-2
McKinley

SMW-6

108 26' 02"

3529 38"

320,839.52
1,635,867.66

Ciniza Sand
UNCONFINED?
10-3-85
HLWAG
2.0"

6.5"

SS304
Compr
6806.35
6807.55
6810.55

6830.55

6880.71

2/13/97



GIANT REFINING - CINIZA

PROPOSED SMW-6A WELL DIAGRAM

Protective Steel Casing

Concrete Pad
= s, o Origina!l Soil Surface
o W
L ' 2" PVC Casing
8" Borehole

Mixed Clays i N Cement/Bentonite Grout
(Aliuvial) -
Ciniza Slotted Screen
Sands : Sand Pack

S %
Chinle ;><< X PVC Cap
Shale LIS

LY

R x Bentonite Seal

R A

LA

TLS/8S



!
6.0" Steel Casing W/Locking Cap
j 6878.35'
1 1 i
{ 1 1 r_]} 2.0" Stainless Steel Pipe W/Cap’
- ¢ 2.12° ) )
i .
I
: o o‘., v.~ v 41 9e,? o o -
- 7S N 77 , 0% e 210 4 o0 P ¢ @ “ /;\.:;/\\//\:
| 6‘ 4 , s ¢ o ¢ o .
| © ¢ °

Concrete Pad

B

/// // 8entonite Plug

50.92' Native Backfill

boteimedl ¥

2.0" Stainless Steel Riser

4
72.0 Bentonite Plug

61.62'

L

N
.
.. ~
R

} 'j Static Water Level = . & 6827.43"
f Y Washed Sand Pack
=L 2.0% X 20.0' Stainless Steel
'-E LN b IS Well Screen w/ 0.010 Slots
i ! 9.5 ) :{
: I et R 6816.73
. - ©i CINIZA SAND
-~ 70.8° =1 L
- o
, oy S0l SR bl O NS
i ‘ ‘Y, 3.0' Stainless Steel Blank
| .
| V/I/J //7/ Bentonite Plug
!

- COMPLETION DIAGRAM FOR WELL SMW-6

(P

P L
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Sheet: 1 0of 3

Bore Pojnt:lS' South of Well SMW-6

PRECISTON ENGINEERING, INC.

LOG_OF TEST BORINGS

Fi

le #:95-111

Site:Ciniza Refinery,
Giant Industries

f— - —

Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger

Logged By: whk

Water Elev:  none | ] | S| Elevation:
! IS A
Boring No.:SMW-6C | P 1 C M| Date:10/12/95
‘ L AR

i | ! I ¢ T T U I N MATERTAL CHARACTERISTICS ! {
JIAB# | DEPTH ) BLOWCOUNT | T { E 1 E ! (MOISTURE CONDITION COLOR GRAINSIZE ETC.Y | M | L | PI | CLASS. |
1 l 0-9.8 | Contirwous )//--//} | [Clay, silty, wet, red-brown, firm, substantial} 1 L 1 i
1 1 1l Sampling l//--//L | |roots and vegetative debris 0-3.0". 1 1 I3 1 1
L il i Vi--ry 1L N | L
i i 1 Vi1 1L L A L
L il 1 Yi--tij2.81 | Lol L
il 1 L vr-n1l 11 Lol L
1 i i Vi--nip 1L LoLr g L
‘L ! 1 Vi—-np 1L L L
1 ! i Vi-itp Lol LoL Ly 1
1 il L Yi--1115.01 | S L
1 ! il Vi1l L1 A R A L
L 1 1 Vi--tp Ll L N | i
L l 1 Li--rip 11 N A X 1
L i L vi--1rp 11 S 1
L L L i--1117.8 1 L e L
i 1 L Vr--rp 11 N A | i
l 1 L ==L L1 L A | i
L L il Ui--11p L1 R L
{ | 9.8 ] |[f==77] [ { ] | I }
1 1 9.8-10.3 | //7oo/7) 10§ Clay, very sandy, firm, red-brown, moist 1 1 L1 1 i
| 103 | [ 11f/] [ ! | I J !
1 1 10.3-12.56 | l:://::] L iSand. very clayey. moist to wet, brown., loose | 1 i L i
1 1 1 SREVASS N L A | L
1 i 1 Ll DL L A 1
1 j..12.5 4 Lo//:e412.8] | i ] | 1 I
1 112.5-14.4 | lirioii]l 1 iSand, fine, damp. loose, light brown 1 L i L 1
1 1 L lossel L L L L 1 | L
L ! 1 Ll L L N i
1 | 144 | Loooenod Lt ! | ! ! i
i 1 14.4-15.5 | Lrmeen- 115 ] 1Silt, clay interbeds, laminar, moist, firm, | 1 L 1 1
L ! { |t ! |___{light brown, some root matter { 1 ! | |
1 115.5-19.0 | Wi--17L L 1Clay. silty. blocky, moist - wet, stiff, brown) 1 1 1 i
1 1 1 ==L 11 ' i 1L 1 | i
1 1 1 Lir--17L L | L A | !
1 L 1 Li--1ia7.5p 1 L A | 1
1 1 L =1L 14 L A L | A
1 ! i vr--1iL 11 1L Ll 1
J {190 1 V/i-=t/1 - H ! ! ! ]
1 119.0-20.0 | i--/7--} 1 |Silt. clayey. laminar bedded. charcoal 6 19.2.} L i3 L 1
1 L L {--77--L 20 1 [stiff, moist, light brown 1 1 L L 1
L _..200 ! {-=//--1 i ! J | ] !
1 120.4-223 | dir-=2:] 1 |Sand, silty. some sTlt interbedding <3 cm, dryl L 1 L i
L 1 1 drr==z] L lloose, light brown, silt is laminar bedded. [ 1 L 1 1
1 i L Li=eil L] L A 1
223 | foi--:2122.31 | [ ] | { !
! | | | i Continued. . ............... .. ! ] [ ! !
!
|




Sheet:

2

of 3

Bore Point:15" South of Well SMk-6

PRECISTON ENGINEERING. INC.

LOG OF TEST BORINGS

————————

File #:95-111

Site:Ciniza Refinery,
Giant Industries

Water Elev:  none | | | $ Elevation:

| IS 1Al
Boring No.:SMW-6C Continued | P 1 C M} Date:106/12/95

L L ALPR]
; | O | 0 Lt} MATERIAL CHARACTERISTICS | |
' LAB# | DEPTH | BLOWCOUNT | T | E {E | (MOISTURE CONDITION COLOR GRAINSIZE ETC.) | %M | I | PT | CIASS. |
1 122.3-24.3 | Continwous 1//////L | IClay, stiff, some carbonate nodules (rare). | i 1 L 1
L Ll L Sampling i//////L L lbrown, moist to wet. massive 1 1 L L 1
L 1 1 el Lo L N e A i
L L 1 gLl I N L
i 1243 1 Vi | } ! ! ] 1L
1 124.3-25.7 | L7:i74) 25 L 1Clay, sandy. blocky, laminar bedded, moist. | 1 i i i
| | 287 | TEAREZA | Istiff, brown. | ! | | i
1 L28.7-271.2 1 Yrrerrp L 1Clay/Sitt, interbedded, stiff, laminar, moist.] 1 1 I 1
1 1 1 R L L Llight brown, charcoal in pieces < lem. R 1 L 1
[ 272 | /117441 L | | ! | i
L l27.2-28.4 } L:i:--::]27.5] 1Sand, fine, silty, Joose, damp, orange 1 1 L 1 1
i 4 i I A A L A X 1
! 1284 1} iomoocl [ | | ! { !
| 1. 28.4-29.2 | VA4 I iClay, stiff. moist Lo wet. laminar, brown | ! | ] |
L 129.2-30.8 | 70 1 lClay, very sandy, stiff. 1t. brown to orange, | L 1 i L
L L 1 14700710 30 L Imoist, grades sandier downward. Ll 1l 1 L L
| | 308 1§ V7 07] | i | | ] i
1 130.8-33.0 | L--¢/--f 1 ISilt, clayey. laminar, light brown, stiff, | 1 1 1 1
1 L 1 -=//--] 1 lmoist to damp. L e | 1
L it 1 err--L L L L A & L
L L L L-il--132.5L | Ll L1 1
! 330 1 f-=/f=-] I i { | ! |
L 133.0-34.4 4 fri--1:l L iSand, fine, silty, laminar banded, loose, dry | L 1 i L
1 L L fro--i:l L ito damp. Tight brown. L 1 1 1 i
[ | 344 | fii==ct] [ ! ] i ! |
{ [ 34.4-35.0 | --::--1 35 | 1891t sandy, lcose, dry, 1t brown to orange | | ] ] !
i 135.0-44.2 1 yeirerp L [Clay, stiff. siightly blocky, some fine root | 1 i 1 L
1 1l 1 1771715 L imatter, brown red, wet-moist, rare carbonate | 1 1 1 1
1 L 1 Yy L inodules i 1 4 1 1
L L 1 ey L ) N A 1
L 1 1 Lriiigarsp o L R A | i
1 i 1 gL L L | L
L i 1 gLl B R S L
L it i g b L L A | 1
L L i v L L R O e | 1
L L 1 Leinrp el L S N e i
L L L A R L A A L
i it 1 yrrip L L A N § 1
L L L Yl oL N | 1
L 1 1 el Ld L1 1 1 1
L 1 L irtira2sp L L A | 1
1 L L iy Ll L A 1
1 i 1 oy Lo g R A L
1 L 1 g L4 L A e | L
] [ 442 | [1L017] - i ! { ] !
| | ! | {451 I Continued. . ............... I [ | ! L
|Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger togged By: whk |
i 4
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Bore Point:15° South of Well SMW-6

PRECISTON ENGINEERING, INC.

LG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

Water Elev:  none | i 151 Elevation:
! ERES
Boring No.:SMW-6C Continued P ] C | MY Date:10/12/95
[ L] AP

I | [ o ] LLy MATERTAL CHARACTERISTICS | |
{LAB# | DEPTH _f BLOWCOUNT | T | E 1 FE | (MOISTURE CONDITION COLOR GRAINSTZEETC Y | @M 1 & | PI | CLASS |
1 144.2-49.1 | L/7--771 1 1€lay, silty, laminar bedded, moist to wet, L 1 1 1 i
L 1 1 e-=tfL L Istiff, red-brown, some green/grey reduction | 1 L 1 1
1 1 L Wi--17] 1 Ifilaments (1ikely root decomposition). I 1 ! L 1
L 1 il Wi--iry 1oL L1 1 1 !
L 1 L Li7--17447.8L | L e | L
1 1 1 yi--rip L1 R A L
i l 1 Vi--t7f 1L L L 1L 1 L
] 1451 | V=17 Ll | | | | |
| 149.1-49.7 | locliee] i |Sand, med. . clavey. red-brown med. dense moist| | i | |
1 149.7-581.3 | Lf/--171 50 | JClay. silty, some lamination, wet/moist. stiff] 1 i 1 L
Ll 1 1 1//--171 1 Isl1. fissured, sand in vertical lines from 1 1 1 1 1
] OS2 N T | 1//--1/] ! ___labove (mud crack infilling 7) } ] | | |
1 151.3-60.9 § iy L JClay, red-brown. blocky, wet to moist, stiff, | 1 L 1 1
1 1 i ), 1 lgreen/grey reduction filaments; L 1 1L 1 1
L L L riigeesl | L1 L | L
1 1 L ol L1 L1 1 l L
i 1 L el 1oL L i 1 1 1
L l L orrip L1 L4 1 1 L
L 1 L il L4 L1 1 1 L
L 1l L /707171 85 | lmassive, few reduction filaments below 55.0 | 1 L 1 L
L il L il L4 il L L 1 L
1 1 L g 1L L L 1 1 L
L 1 1 il 1oL L L 1 1 i
L 1 L SRR S ) L 1
L 1 i 70177187.50 | L L 1 1 L
L 1 1 il 4L L e A L
L i 1 el L L S A | L
L 1 IS N R T | L A | 1
1 i L im0 L B A | L
L 1 L 1/7/177160.50 | N | L
| | _66.9 | [/20711] Lt i ! ] ! {
] | 60.9-61.3 | NRTAREE { _ISand, fine, clayey. saturated-v.weakly water | | ! | |
L 1 61.3-63.8 | 7ty L |bearing, loose, 1ight brown. | 11 1 L
1 L 1 27070iL L 1Clay. Brown, firm, wet, some green/grey 1 L1 1 L
L 1 i L/11171362.5]  [reduction filaments. L L1 L L
L L L N0 00 | I 1L 1 1 L
1 L i il Lo T L
} ! 63.8 ] 112407101 [ | ! i i I
1 163.8-65.0 L Chinle |=s===| | |Shale, weathered, blocky. green/grey reduction| 1 i 1 1
I 1650 | boundary m=====| 65 | 1{layers <6cm, slightly sandy in reduction zones} | ! } |
1 L T.0. L 1 1l | lotherwise red bn, some carbonate deposition, | 1 L L L
1 L L 1 I 1 1laminar to subblocky ! L i 1 L
1 1 L L 1 1 INo water accumulation after 24 hours. Boring | 1 L 1 1
b 1 1 L 1 | lgrouted closed with a 6% bentonite/cement 1 1 i 1 L
i 1 1 L 167.5]  Islurry to the surface. 1 1 L 1 L
| ! ! ] ] I L ] { | |
|Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk |
! |




Sheet:

1

Water Elev:

of 3

Bore Point:15' South of Well SMW-6

PRECISION ENGINFERING, INC.

LOG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

el e aad el e e o e S B e S S S Tl T S S S S S B e L o [y Sy Sy Sy By S

none } | i S Elevation:
| I's Al
Boring No.:SMW-6C ] P} C MY Date:10/12/95
oL ALP]

| | o L Ly MATERIAL CHARACTERISTICS | i
IAB# | DEPTH | BIOW COUNT | T | E P E i (MOISTURE CONDITYON COLOR GRAINSIZE ETC.) | &M 1 L 1 PY | CLASS. |
L 0-9.8 | Continuwous Y//--//L | IClay. silty. wet. red-brown, firm, substantial] 1 1 1 1
1 L Sampling [//--//] | lroots and vegetative debris 0-3.0'. 1 i 1 1 1
L il Wi-i1p L1 A R | i
L L Yi--rp Lo L S . | L
1 L Lr--til2.6] |1 L | L
1 1 vr--nnp 11 L | 1
1 L i--rip Ll N L | i
L L Yr--0p 101 s l
1 1 Yi--rl Ll T R L
il 1 Li--1115.00 1 S N A | L
l L Vi--714 L1 L1 1 1 L
il 1 i--til L1 L L 1 1 1
L i Yoy 1L | R A L
L L Vi1l 1L L1 Ll L
1 1 1/--1717.81 L L 1
1 L yi-ip Ll | R R L
L Il yr-ny o1l S | 1
L 1 vr--rip L1 L | l
il 9.8 ! [Hf-=11] - ] ! ! { l
1 9.8-10.3 | L7710 ) jClay, very sandy, Tirm, red-brown, moist 1 1 1 1 i
(.03 ! 1£4::07] Lt | ! ! i |
110.3-12.5 | L7001 1 lSand, very clayey, moist to wet, brown, loose | 1 1 1 1
L L Lol L [ A | L
1 1 L/l 1L R A L
125 1 Lio//ac 112,50 ] ] | ] | ]
112.5-14.4 ) Liiiine]l L 1Sand, fine, damp, loose, light brown 1 1l L 1 1
L 1 Lol L1 e e | 1
L 1 SREREEES N N | 4 1 L 1 1
{144 | foosreed | i | ! ! |
1 14.4-15.5 | L= 116 | 1Silt, clay interbeds. laminar, moist. firm, | 1 1 1 1
| | fzomen | | [light brown, some root matter | 1 ! i L
1 15.5-19.0 | 12/--77L L 1Clay, silty. blocky, moist - wet, stiff, browni 1 1 1 i
1 L ==t L1 L e . & 1
L L -l L L B A § L
1 i Li--17117.50 | L A . | i1
L L Mr--ril Lo L A | 1
Il Il vty Ll L L L1 L
! 18.8 ] 1//==//1 P l i ! ! ]
119.0-20.0 | L--//--} L ISiit, clayey, laminar bedded. charcoal @ 19.2.] L L L 1
I3 1 L--7/--1 20 1 lstiff, moist, light brown 1 i L L i
f..20.0 ! {onf/oc] b1 ] f | | {
1 20.4-22.3 | Loi--0:L L 1Sand, silty, some silt interbedding <3 cm, dryl 1 1 1 1
1 L lii-=::p L [loose, light brown, silt is laminar bedded. | 1 1 1 L
1 1 I A § L L 1 1 1
i {223 .1 briemic122.3] ] ] ] | | ]
] i | ; ] L Continued. . .oooeuin i | ] ; i ]
jSize & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk ]
] !




Sheet: 2 of 3

Bore Point:15' South of Well SMW-6

PRECISTON ENGINEERING. INC.

LOG OF TEST BORINGS

———riantn o om——re

File #:95-111

Site:Ciniza Refinery,
Giant Industries

Water Elev:  none } f P S} Elevation:
‘ s | S 1A
Boring No.:SMW-6C Continued I P [ C M Date:10/12/95
| L | AP

} | . 0 L L MATERIAL CHARACTERISTICS i |
| LAB# | DEPTH | BLOW COUNT | T ! F [ E| (MOISTURE . CONDITTON. COLOR GRAINSIZE £TC.) | M | (| PI | CLASS. |
1 122.3-24.3 | Continuous [//////] 1 Clay, stiff, some cerbonate nodules (rare), 1 L 1 1 1
1 1l L Sampling [/////7] | ibrown. moist to wet. massive 1 1 1 1 i
1 ! L Vit LoroLg I
1 ! 1 gLk I 1
L ! 24.3 ! 11717 L] ! i ! ] |
1 124.3-25.7 | /72770 25 | |Clay. sandy. blocky. laminar bedded, moist, i L 1 1 1
i L.25.7 | 11 {___IsEiff, brown. ! | | ] i
1 126.7-27.2 1 iy 1 1€lay/Silt, interbedded, stiff, laminar, moist.} 13 L 1 1
i 1 1 ETEEESS L L ]light brown, charcoal in pieces < 1cm. L L 1 1 1
L 272 1 11777171 Lo | | ] | i
1 127.2-28.4 | Li:--2:]27.5]  [Sand, fine, silty, loose, damp. orange i 1 1 I 1
L L L L=l L] R e i
j| f 284 | [iimmic] - | i ! | i
i | 28.4-29 2 | 117111 Clay, stiff moist to wet. Taminar, brown | } | ] |
i l28.2-30.8 | Yooty 1 JClay, very sandy, stiff. it. brown to orange, | i 1 1 1
i 1 1 17722711 30 | imoist. grades sandier downward. 1 1 i 1l 1
L 1...30.8 | NAARTIA! | / I i ! |
L 130.8-33.0 1 i-=/7--1 ) ]Silt. clayey. laminar, light brown, stiff, 1 i 1 1 1
L L L 1=-/7--1 L lmoist to damp. L A 1
L L L I==t--1 1 1 L A | i}
1 il 1 l--f7--132.5] | L1l 1 1 i
L [....33.0 | euf/--] | | ! | ! i
1 L 33.6-34.4 | lis--2:] ] ISend. fine. silty. taminar banded. loose, dry | 1 1 1 1
1 1 L li-=0:1 L 1to demp. Yight brown. L 1 1 1 1
f 1344 | liimmiod | i | ! I !
L i 34.4-35.0 | fmooi--1 36 1 1St sandv. lgose. dry. 1% .brown to orange | ] | | I
1 135.0-44.2 | it 1 iClay, stiff, stightly blocky, some fine root 1 1 4 1 i
1 1 1 il 1 Imatter, brown red, wet-moist. rare carborate 1 1 1 1 1
1 i i Litirizl 1 inodules L L L 1 L
L L L el L L 1
1 L L L1318 | L ! 1
1 1 L il 1L L Y A | 1
il 1 1 oriip 1L L A | 1
L 1 1 ity L] L 1
i L 1 iyl L A 1
1 1 1 g a ] | ) A A 1
L L i e A ] | 1
1 L L g 1L L | i
L L 1 L S ] L i
L i L IR0 S ] L L
L i L Lriiigaa.e) | L1 L1 L
4 i L iy 1l L N ] 1
L it L AL ] L 1r 1 4 1
1 1 L il g L | 1
442 | |/1777/] 1 i | i | i
] ] | {451 | Continued. .. ........... ... { [ [ | {
f
|

|

i

{Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger
|

togged By: whk




Sheet.:

Bore Point:15° South of Well SMW-6

Jof 3

Water Elev: none

PRECISION ENGINEERING, INC.

L0G OF TEST BORINGS

s —————————————"

File #:95-111

Site:Ciniza Refinery,

Giant Industries

i | 151 Elevation:
[ LS TA]
Boring No.:SMW-6C Continued I P ] C MY Date:10/12/95
I L [ALPR]
1 i i boo | Lt MATERIAL CHARACTERISTICS |
P {AB# | DEPTH L BLOWCOUNT | T | E L E| (MOISTURE.CONDITION COLOR.GRAINSIZE ETC.) [ #M [ L | PI | CLASS
1 144.2-49.1 } /7--11y 4 IClay, silty, laminar bedded, moist to wet, 1 1 1 L
i 1 L L/--11L L lstiff, red-brown, some green/grey reduction | 1 1 L
1 1 1 7--111 1 Ifilaments (1ikely root decomposition). L 1 1 1
1 1 i =1L Lo L ‘ O N e &
L L 1 Yr--11187.50 } I
L L 1 Vi--rip L L B A §
L 1 1 Wi-trp 1L Lol Ll
} 1 491 | 1/1=-11] - } b |
] b 49.1-49 .7 | loof7cd | __1Sand, med. . clavev, red-brown med dense moist! { ! ]
1 1 49.7-51.3 | 1//--#41 80 L 1Clay. silty, some lamination. wet/moist, stiffl 1 1 1
i 1 1 i--11L L ls1. fissured, sand in vertical lines from L 1 1 L
! L s1.3 4 1//-=111 ! _ labove (mud crack infilling 2) f i ] !
1 1 51.3-60.9 | /77717y 1 iClay, red-brown, blocky, wet to moist, stiff, | 1 1 i
i 1 1 /4111, L lgreen/grey reduction filaments: 1 1 i i
1t 1 L LFi1r52.5L L R |
il 1 1 g Lol A T
L 1 L I ] | R
L Il L v, 1L LoL oLl
1 il 1 friip 1L O N |
i iy 1 L//71/7] 85 | imassive, few reduction filaments below 55.0 | 1 1 1
L L L il 1L L &
4 L L iy Lo L B R ¢
L L L v Lol L
1 it L AR N L L L4
1 L L AT 11 1l
L 1 1 N Lol oLl
1 1 1 el 1oL S A A |
L 1 1 ernp Lo L R N . A
L 1 Il vy Ll Lo oLl
1 1 i Ltirri60.80 L N S e A
i .60, | AR dNA| | _— ! ! ] i
! | 60.9-61.3 | Lo/foed {  |Sand, fine, clayey. saturated-v.weakly water | i [ |
1 1 61.3-63.8 | Wiy | bearing, Yoose, light brown. | i 1 i
i 1 1 iy L 1Clay, Brown, firm, wet. some green/grey 1 i 1 1
i 1 L 1//1141]62.5)  |reduction filaments. 1 1 L L
i1 L i gL L L N A &
L il L 2 I N
] {638 | /11111 [ i ! ! |
L 1 63.8-65.0 | Chinle |======] | [Shale, weathered, biocky. green/grey reductionf 1 1 1
! | 65.0 | boundary |======| 65 | |layers <6cm, slightly sandy in reduction zonesl [ | |
L L 1B 1 I 1 | |lotherwise red bn, some carbonate deposition, | L L 1
1l 1 i L 1 1 Llaminar to subblocky, { L 1 1
L 1 L 1 1 L INo water accumulation after 24 hours. Boring | 1 1 1
1 1 L L 1 1 lgrouted closed with a 6% bentonite/cement 1 1 1 L
1 L 1 5L S
I ! | | ] J

Isturry to the surface. L
| [

R S

Size & Type of Boring: 4-1/4" 1D Hollow Stemmed Auger

Logged By: whk

e b e b e e e e e e e e e e b e e e e e e e e e e e e e e e e e e e e e e e e e e




Sheet.:

1

of 3

none

Bore Point:30" North of Well SMW-6

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

i e e e e el el e e e T and a el S l al lf S5f S SOVl U SOy iy Sy Sy SN S U SN S S S,

Water Elev: | | I S Elevation:
l LS TA]
Boring No.: SMW-6B PP CiMy Date:10/12/95
[ L TAfP]
{ | i 0 1L L MATERIAL CHARACTERISTICS !

LAB# | DEPTH | BLOWCOUNT | T { E | F | (MDISTURE, CONDITION.COLOR GRAINSIZELETC. ) 1 &M | L 1 PT | CLASS.
L 0-9.7 | Continwous [//--//L | |Clay. slightly silty, very stightly sandy, wet] i L 1
1 L Sampling [//--//] ] [firm, red-brown. 1 1 1 1
L L Vi-np oL Lol
1 1 RVEL VAN S N e A |
1 1 Wi--tilzs) ] I N
1 1 Mr--1p 11 Lol 1 1
i L 27 N | e
1 L r--mi L1 E |
L 1 dr--tiL L4 L I A |
L i 477--7715.0 | lsome silty laminae with charcoal pieces below | L 1 1
1l L Yi--/1L 1 18" (rare). 1 i 1 1
1 1 1/7--/7L 1 idrier than above 1 1 1 1
1 1 -l L A
L 1 vr--17L L L L1 b 1
1 i r--r1ir.6p | e |
1 L i--rip L4 L N |
ik 1 -1 L] |
L L br--rrp L1 L |
] 9.7 i | //-=1/) I ! ! ! {
1l 9.7-12.8 | L0742 10 L 1Sand, very clayey, grades more sandy below 10 | 1 1 1
1 1l Liof/:l 1 1feet, scattered pebbles <1 cm subrounded, 1 1 1 1
1 1 Li//c L L lmoist, medium dense, red-brown 1 1 1 1
L L Lt L) L e |
L i Lo/l L] L A |
[ 125 | fiaf/::]12.5] 1 ] ! ! }
[ 12.5-12.9 | i) | __{Clav, sandy. silty, red-brown, firm. moist | ! (1
1 12.9-15.6 | Lizooil L ISend, fine, damp-moist, loose, Tt. red-brown | 1 1 1
I L Lol 1L O
1 1 EREEREI R A | S
1 1 Liveenn 160 ] I N |
lL..15.6 ] frreend] (. | i ] !
1156.6-20.2 | Ui--7iL L [Llay. silty with clayey silt interbeds <3 cm, | L i i
1 1 i--11L L lmoist, very stiff to hard, 1t brown to brown, } 1 1 i
4 i Li/--170 | lbeds distinguishable but contacts gradational .} 1 1 1
L L Vi--1737.50 | L A ¢
i i -1l 1L 1 1 i 1
1 1 i--np L1 L
1 l Yi--nip 1| L |
1 1 Yi--11p 101 ] O A |
202 | i--/7120.21 | | ! | i
1 20.2-21.4 | Lii=~:l L Sand, fine, silty, light brown, loose, dry | i L i
I i L=l L1 I N
214 1 foo--::] L } [ | i
121.4-23.5 | Yi--17L 1 IClay, silty, laminar bedding, damp, stiff, | L 4 L
1 1 1//--11122.5]  |brown to red-brown. i 1 1 1
| | ] ] ; |

i | !

JCONTINUED ..o

!
[Size & Type of Boring: 4-1/4" 1D Hollow Stemmed Auger
]

Logged By: whk
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Sheet: 2 0F 3

Bore Point:30° North of Well SMW-6

PRECTSTON_ENGINCERING, INC.

LOG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

Water Elev:  none i i PSS Elevation:
| s | A
Boring No.:SMW-68 Continued | P | C M Date:10/12/95
[ L ALP

| | ; I o p Ll MATERIAL CHARACTERISTICS |

L LAB# | DEPTH | BiOW COUNT | T 1 E | E ' (MOISTURE CONDITION COLOR GRAINSIZE. ETC > [ #M | L | PI | CLASS
i ] Continued | Continuous }//--//L | iClay, silty, laminar bedding, damp, stiff, = | 1 1 L
1 i 1 Sampling [//--//} | |brown to red-brown. 1 1 1 1
! [...23.5 I [44=-17] [ ! | | |
1 1 23.5-25.7 ] Lii-=::l L 1Sand, silty, s1. clayey, some scattered 1 1 1 1
L 1 i lri--0:] 1 Icharcoal, laminar silt bedding, brown, damp. | 1 i 1
ik 1 1 Liie-::1 25 L |medium to fine, moderately dense 1 1l 1 1
| 1...25.7 1 Joimmced [ i ] ! |
4 1.25,7-25.9 | izl . _isand, s1. silty Joose, dry, orange { ] | |
1 126.9-27.3 | i--r1] 1 I€lay. silty, siit laminar bedded dry to damp. | 1 1 1
] ...27.3 1 1/--11] |___lbrown. fissle structure. ] ] | |
1 127.3-28.8 | L1r:--::127.8] |Sand. finer silty, orange, loose, dry, medium | 1 1 1
1 Ll 1 Lite-il L [dense. O |
1 Il L L=l 101 S
| |..288 | fiioonsd I J | | !
i [ 28.8-29.0 | \ff==i] | |clay, silty. hard, moist, brown ! | { i
1 12%.0-31.0 Lir=-1:1 30} JSand, fine. silty. orange, loose, dry, 1 L 1 1
I L L L=l 10 N N R
| P 310 1 dsimasd 4 ! I i |
1 131.0-32.8 | i—-.i—~l 1 18ilt. fine sandy, orange, dry, loose 1 1 L 1
L 1 L L=o-l 1L S A
1 L L L--r:--132.5] N N §
| | 328 1 foer:io-d - | ! | ]
1 1 32.8-34.3 | Lii-=:l 1 ISend, fine, silty, light brown, dry, 1 1 1 1 1l
L i L JEEEEEE R T N |
] [..34.3 ! | Lt | [ | ]
i 134.3-34.9 | | R [34.01 15i1t, ‘aminar. charcoal orange-brnl | i |
1 134.9-47.7 | Ly L IClay, red-brown, slight blocky structure, i L 1 1
1 1 i eriiil 1 lmoist to wet, stiff to hard, rarely carbonate | 1 1 1
L L L /il L lrodules, some green grey reduction Tilaments | 1 1 L
1 1 1 ity 1 [likely root remnants, some scattered silty L 1 N L
1l L 1 1/711713137.8)  |partings 44.2-45.4 (orange). L 1 1 1
1 1 i Wl L1 O
1 i L Lol 11 L A |
1 il i friril Ll T e A A
L 1 L il Lol L L L1
L 1 L rrlae | L S A |
L l i iy Lo L R e A
1 1 i il 1L B |
1 1 1 il L L L A |
1 i L Lrdidrp L4 L A |
L L L Lii1i7142.50 1 A A |
L L 1 il L4 L O e |
1 L 1 rtil L L A A
i L 1 il Ll A A |
L 1 L 1L L e &

} | 1//--4/1 45 1 | ! | | i

Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger

Logged By: whk
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Sheet:

3

OF 3

Bore Point:30' North of Well SMW-6

Water Elev:

PRECISION ENGINEERING. INC.

LOG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

L e el e e el kB e e el e o e e S S e S Sl o ) L wuy Sy Sy Wy Sy S

|

|slurry

none | | IS} Elevation:
I 1S Al
Boring No.:SMW-6B Continued P C M Date:10/12/95
L AjP

| | f 0 L L] MATERIAL CHARACTERISTICS ] !
LAB# 1 DEPTH | BIOWCOUNT | T | E | £ 1 (MOISTURE,CONDITION COLOR GRAINSIZE.ETC.3 | @M ! + | PI | CLASS. i
1 Continued | Continuous |//////] ] iClay, red-brown, slight blocky structure, 1 1 1 1 1
i L Sempling [//7//7} | |moist to wet, stiff to hard. rarely carbonate i 1 1 1 1
1 L UL 1 fnodules, some green grey reduction filaments 1 L 1 1 i
1 1 L7eiriy L [iikely root remnants, some scattered silty | 1 1 i 1
f 477 . 1 1/7/7747147.7) _ |partings 44.2-45 4 (orange). ] } | } !
|.47.7-48 0 | fro=vz:d I 1Sand, s1. sitty, fine, moist, moderatelv densei ! l ] !
148.0-60.8 | rifiiy L 1Clay. red-brown, slight blocky structure, L 1 1 1 1
1 1 Lrrriil L Islickensided where broken when sampled, some 1 1 i 1 1
1 1 irnp L lreduction filaments but fewer than above, wet 1 1 1 1 1
1 iy 11780 L fto moist. 1 1 L L 1
L i Ll L4 L i
1 L 172710if 1 ino reduction filiments below 50.0. 1 1 1 1 1
L 1 il L4 L A | 1
L L R R L N 1
L L brrrrigsa.ep | L A A 1
L L AR L1 1 | i
L L v Lg L A | 1
L 1 RS R L L1 1 1
L L RN N R N L
1 1 iy ss Lo | R e A i
1 1 el L4 Lo L 1
1 1 Lririil L L L L 1 1 i
L 1 g b oL L L1 1 i
L i Vg Ll A L
L 1 111711187.80 L L | i
L L el L L L | L
L i i b4 L N | 1
L L il Ll L A | L
L L il Ll L L L 1 1
i 1l 1//74117166.0) 1 L L i L L
L 1 N7 L A L
| 608 | 1111 L1 | | | ! |
| 60.8-61.1 | broo-cid I....JSand,_v. silty weak water bearing loose brown| | } i |
] 61.1-62.0 | 1410418 | IClay, silty, moist to wet. firm_ red-brown | | ] | [
1 62.0-64.5 | fmeemem)62.6]  |Shale, weathered, green/grey mottled, demse. | 1 i 1 1
1 1 7i/777L L Imoist, contact with the Chinle Formation 1l 1 i 1 1
L L |mmmmmsl f ) T 1
1 L gL g L L 1 1 1
645 | |mmmms | L L ! | | |
| 64.5-65.0 | {=P==®| 65 | {Shale, unweathered, green/grey, v. sandy to | { ] | |
L T.D. ] 1 L 1 |sandstone, hard, moist to damp | 1 1 1 1
il i R N T.D. Ll 1 L
L 1 L S L L 1 1 L
1l 1 i L L IMotes: No water accumulation after 24 hr. | 1l 1 1 1
1 1 1 167.5)  [Grouted to the surface w/ 6% bentonite/cement | 1 i 1 L
! | | | i | ! | ]
|

i

Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger

Logged By: whk
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Sheet:

Bore Poi_ntzaﬂ‘ North of Well SMW-6

1

of 3

PRECISION ENGINEERING, INC.

L0OG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

1i--11122.5})

|brown to red-brown.

Water Elev:  none ] | 1S | Elevation:
| [ S TA]
Boring No.: SMW-6B L P ] C 1My Date:10/12/95
[ L 1ALP]

] | i [0 L L MATERIAL CHARACTERISTICS I
P1AR# | DEPTH | BIOWCOUNT | T | E | El (MOISTURE CONDITION COLOR,GRAINSIZE.ETC.) | #M | L | PI { CLASS,
L 1 0-9.7 1 Continwous {//--//1 1 iClay, slightly silty. very slightly sandy, wet] 1 1 1
1 L L sampling L//--2/L 1 Ifirm, red-brown. L 1 1 1
1 1 1 Yi--rp Lol L A A 1
i il L i--np 11 I L L 1
l L L =125 1 L I |
1 i L vi--trp 11 1 A £
L L L V-1t L1 O A A §
i L 1 NEYELY VS R L 1 1 |
1 L L i--rp 101 L1 1
1 1 1 //--1/15.01 |some silty laminae with charcoal pieces below | 1 1 1
I 1 i i--11y L 18" (rare). 1 1 Ll L
L 1 1 L/--17L L ldrier than above i i i 1
i 1 1 Wi--iL Ll i B |
i 1 1 wi--11y L1 | A R R
1 1 1 Mi--n175 L L S R |
i 1 L --np Lol L 1L 1 1
i 1 1 r--np L1 L A |
L 1 1 yi--17L L1 1 R N |
| ! 9.7 | [//-=11} - | ] | ]
1 L 9.7-125 | Loi//:: 10 L 1Sand, very clayey, grades more sandy below 10 [ 1 1 1
1 L L L::/fi:l L Lfeet, scattered pebbles <1 cm subrounded. L 1 1l 1
L i 1 /7)1 lmoist, medium dense, red-brown 1 1 1 L
i i 13 AREVZASS U R A I L1
L 1 L Latiel 1L [ T R
! ] 125 4 f:.//::112.51 | ! | ! !
| 1.12.5-12.9 | 177044 1 IClav, sandy, silty, red-brown, firm moist i ] } !
1 112.9-15.6 | Lisiees]l 1 iSand. fine, damp-moist. loose, it. red-brown i 1 1 1
1 L L Leel L L I 1 L 1
L L L SEREREES R R B R .1
i il L IEEEERRI AN - A i3 B |
i {156 | [ioooot] L] ! ] i |
L 115.6-20.2 | L/--1f/L L iClav, silty with clayey silt interbeds <3 ¢m, | 1 1 L
1 1 i ie-fty 1 lmoist, very stiff to hard, 1t brown to brown. | 1 i 1l
1 1l i 1 “.//] ] lbeds distinguishable but contacts gradational.l 1 i 1
1 1 1 r--r1117.50 L 1 A T ¥
1 L 1 =1L L1 ) A A
L L 1 W= L4 L L 1 1
1 i 1 Y-y L1 L 1 1 1
4 L 1 vie--il b1 I O
] | 202 ! [//-=4/120.20 | | | ! [
1 120.2-21.4 | lii--::] 1 1Sand, fine, silty, light brown, loose, dry | 1 1 Ll
L L 1 Loeenp Ll [ N R
I P14 | [ |- | ] ] !

121.4-23.5 | 1/7--11) L l€lay, silty, laminar bedding, damp. stiff. 1 L 1 1

1 L i A N ¢

| | ] ] i

] | |

JCONTINUED . ooz

e o o

Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger

Logged By: whk
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Sheet:

20F 3

Bore Point:30° North of Well SMW-6

PRECISION ENGINEERING, INC.

File #:95-111

LOG OF TEST BORINGS Site:(iniza Refinery,

Giant Industries

Water Eiev: none | | | S Elevation:
I S 1A]
Boring No.:SMW-68B Continued [ A Date:10/12/95
LA TPY
| | ] | ¢ J L L MATERTAL CHARACTERISTICS | |
| LAB# | DEPTH | BIOWCOUNT | T | € ! E | (MOISTURE CONDITION.COLOR,GRAINSIZE.ETC.Y [ M | t | oI | CLASS. |
1 i Continued | Continuous f[//--//] | [Clay, silty, laminar bedding, damp, sLiff. 1 1 i 1 1
L 1 1 Sampling [//--//L | |brown to red-brown. Continued 1 L 1 1 L
| 235 | V=111 I | | ! | |
1 1 23.5-25.7 | Llri=-2:l L 1Sand, silty. sl. clayey, some scattered 1 L 1 i 1
1 i 1 Liv--i:l L Icharcoal, laminar silt bedding, brown, damp. | 1 i 1 1
1 1 1l Lii--2:} 25 ] Imedium to fine. moderately dense 1 L L 1 L
| L 257 | Loromicl [ ] | i | |
! 1.25.7-25.9 | fooooord | iSend. s1. silty. loose, drvy. orange ] | ! | |
1 126.9-27.3 | 7i--£7L L jClay. silty, silt leminar bedded dry to damp. | L 1 1 1
| {273 1 1//--11] ! ibrown, fissle structure. ] | ! | |
1 1 27.3-28.8 | Li--00127.8]  ]Sand, fine; silty. orange. loose. dry, medium | i L i 1
1 1 L Lize=r:] L |dense. L | L
L L L Lov=-:l L1 L N L
] 1288 | | 1 ! ! | | ]
i 1.28.8-25.0 | |[/-=1/% | [Clay, silty hard moist, brown { | ] { l
1 129.0-31.0 | Lic--::1 30 L JSand, fine. silty, orange. lcose, dry, loose | L 1 1 1
L L 1 Lov==il 14 L | L
I L3106 1 Jiizmnil I | ! } | !
L 131.0-32.8 | f--:i-=] 1 IS1lt, fine sandy, orange. dry. loose 1 L 1 L 1
1 1 L L=e-l 11 I L
L L L [--::--132.50 | S N A L
| | 32.8 | feosioc] I ! [ ! | i
1 132.8-34.3 | Lii--2:l 1 1Sand. fine, silty, light brown, dry. loose | L L 1 L
L 1 il Ll L [ | L
! o343 | foimerrd L} [ ! ! | !
| 134.3-34.9 1 [mmomes 124.9] 1511t laminar, charcosl, dry, loose, orange-bni ! | | l
i 134.9-47.7 | il 4 iClay, red-brown, stight blocky structure, ! 1 L 1 1
1 Ll 1 Lrriifl 1 lmoist to wet, stiff to hard. rarely carbonate | 1 L i 1
1 L L Lir7i7] L Inodules. some green grey reduction filaments | 1 4 i i
1 Ll L Aty 1 1ikely root remnants, some scattered silty | L 1 1 1
1 1 L 1/71717137.5]  |partings 44.2-45.4 (orange). L L 1 L 1
il 1 i winiy Lo S 1
L L 1 iy L] L L
1 1 L NP u LN T G | S A 1
L L L Vi1 F A | !
L L L el L A | 1
1 1 1 gLl L A L | 1
i L L o L1 S | L
L 1 1 il L1 L | i
L ik L oy 1l L A 1
1 1 L Liririae sl ) L A | L
1 1 1 oy 1 g T A 1 1
i L L RVZNLLS T R L1 1 ! 1
L 1 1l LR E A R 1 L
L 1 1 Ly L] L A X i
! ! V/--/75 45 | | { ] { ! i
i
|

|
[Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger
]

Logged By: whk




Sheet: 3 0OF 3

Bore Point:30° North of Well SMW-6

PRECISTON ENGINEERING, INC.

LOG_OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery.
Giant Industries

e e T S T el e T o e ey S S S e e e i S 2l S Sl ol Sl el o e ol ol el e el el

tslurry

Water Elev:  none ] ! | S Elevation:
| [S Al
Boring No.:SMW-6B Continued PP} C My Date:10/12/95
I L1 AP

| | ] 0 | LUy MATERIAL GHARACTERISTICS { ;
IAB# | DEPTH | BILOW COUNT { T | & L E [ (MOTSTURE CONDITION,COLOR GRAINSTZE.ETC.Y 1 &M | L [ PI | CLASS. |
i Continued | Continuwous [//////1 1 1Clay, red-brown, siight blocky structure, L 1 1 1 L
1 L Sampling i/f///7) 1 imeist to wet. stiff to hard. rarely carbonate | 1 1 1 L
1 1 L7/resy L Inodules. some green grey reduction filaments | 1 1 1l 1
1l 1 7110L 1 Llikely root remnants, some scattered silty | 1 1 1 1
| 477 |} 1477714147 7}  tpartinas 44.2-45.4 (orange). | | i ] |
| 47.7-48.0 | || |__ISand, sl. silty, fine moist, moderately dense| ! ] } |
} 48.0-60.8 | /iy L 1Clay, red-brown, slight blocky structure, 1 1 1 1 1
L1 1 Yyirtirp ) lslickensided where broken when sampled, some | i 1 i 1
i L Wit L lreduction filaments but fewer than above. wet | 1 1 1 1
1 1 17117150 1 to moist. 1 i 1 1 1
L 1 il L4 B A | i3
1 1 Wil 1 ino reduction filiments below 50.0, 1 1 1 i 1
L i el L4 B | L
1 1 vl b L L A | L
1 i 1/20177152.50 L S R A L
i L el Lo L L 1
1 L gLl 1 L L L i3
1 it yriitil L L L e L
L L ol Lol L N L
i L vritipss Lo L I A A 4
L i il Ll L R A £ 1
i L iy LA L N e | 1
1 1 iy L1 B A | 1
L 1 g L4 i1 1 1 i
1 1 Lir7i11s7.5L L L A . | L
L L g L1 R S & i
1 L onrp Lo L L L1 | L
1 1 il Ll L b 1L 1
i L L L L 1 L |1 1
1 L LriaseeL 1 L Y | L
1 1 Lol L L 1L 1 L
{608 1 1177071 - [ ! ! ! i
[ 60.8-61.1 | fooemiad { _ 1Sand, v. silty weak water bearing lgose, brown| | [ | !
| 61.1-62.0 1 Li1eilf] [ IClay, silty. moist to wet firm. red-brown | | | i I
L 62.0-64.5 | Jmwemmwi62 5| {Shale, weathered, green/grey mottled, dense, | 1 1 1 1
1 1 L7417, L moist, contact with the Chinle Formation 1 1 1 1 1
L L I i O N | 1
1 L vy r L B e | i
| 645 | | mmmen | L ! i ! ! |
| 64.5-65.0 | (=gl 65 | [Shale. unweathered. green/grey. v. sandy to | ] i [ |
L 7.0 1 L 1l L lsandstone, hard. moist to damp 1 1 1 1 1
L L [ T0. Lo Ll L
1 L 1 L 11 R A | 1
1 Ll L L 1 INotes: No water accumulation after 24 hr. | i i 1 ik
1 1 1 167.54 lGrouted to the surface w/ 6% bentonite/cement 1 i 1 1 1
! | ! | ! i | ! ! |
!

]

Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger

Logged By: whk
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Sheet :

1of 4

Bore Point:20' North of Well SMW-6

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

]

]

[CONTINUED. .. ............
|

Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger

Logged By: whk

Water Eiev: 69.81 | [ I Elevation:
‘ I PSTAL
Boring No.:SMd-6A P CM] Date:10/2/95
PLlAaL?]
| | | o JLLy MATERIAL CHARACTERISTICS | |
LLAR# | DEPTH | BLOWCOUNT | T | F {E | (MOISTURE.CONDITION COLOR. GRAINSIZE.ETC.) | M L L [ PL | CLASS. |
| [ 0-9.5 | continuous |//--//] | |Clav, silty, wet, stiff. red/brown. root | ! | ! I
| ] { sampling |//-~//] | [filaments | } | ] |
| | | e I |
! | | PV I I |
| I | [/1--1712.5] | I I B |
| I | [ T I B |
! | ! -1y ) I R B !
I I | Vi--1rp b | I I I |
| | I S A T |
| | I [/7--1/15.0] | A |
I I I [l==rrp 1 ] | ! | I I
| | ! [==111 1] | | I I !
I { | [/7--rr1 1 | I I I I |
I I I [i--rrp | | I I I i
| | I {/7--1712.8] | | I | | |
| | | V== 1 I [ | | |
I | I Vi-=171 | ] I I ! | I
| 1 | Vi--it] )] A |
| | 9.5 ! Wl=iit 1] i | ! | J
I { 9.5-12.5 | [/7::/4110 ) {Clay, slightly sandy, wet. firm, red/brown, | | | | |
] i f f/72f7) 1 froot filaments ! | } | [
I I I FZARTE0 I B i l ! | |
| [ I LAY A I I I i I |
I I | TEERT LA I I ! I I |
I 125 ! AR 1A N ! ] | ! !
| | 12.5-15.1 | f=://::] 1 |Sand. fine, clayey (laminar banding), coarsens| ] | ] |
} i ] {::/7::) | |downward, rounded to subrounded. moist i | } i |
| | I EETZAES B I | [ ! I
I | | ERTASS I B | I I | I
] {1831 1 [a/f:c115] ] | | ] ! |
] | 15.2-17.6 | (777770 |Clay, slightly silty, moist to wet, hard, dark] [ ! f |
i ! | |77772f] | [brown. blocky, slickensided where compressed | | | | |
] [ | \/77777) | |during sampling ) f | | | |
| | | N A !
] 1176 SRR l ] I ! |
[ 1 17.6-20.6 | {--//--1 | |8, clayey, laminar bedding, slightly blocky| | | ] |
I i | [--//--{ | |light brown, hard, moist to wet | { | |
| I I =171 ] I |
! I I [-=/7--] | | I | I I J
| I I [--/7--1201  } o | I I |
| ...20.6 | RSV N I | ! | {
] ] 20.6-21.5 | fri--:ty | {Sand, Tine, silty. dry. loose. light brown, | | | ] |
[ { ! fio--2cl 1 larades to sitt below I i | l |
] | 21.6-22.0 | jmeoc--f L ISi1t, fn sendv, laminar, dry, loose grades clayl i | ! |
I I | | I I I I I
i | | ! J
I !
]

L




Sheet.:

20of 4

Bore Point:20° North of Well SMu-6

PRECISTON ENGINEERING, INC.

LOG OF TEST BORINGS

File #:96-111

Site:Ciniza Refinery,
Giant Industries

Water Elev: 69.81 i ] | 54 Elevation:

I S 1Al
Boring No.:SMW-6A Continued f PP C M Date:10/2/95

P L TATR]
! | 1 o Ll MATERTAL CHARACTERISTICS | [
[ LAB# | DEPTH | BLOWCOUNT | T [ E [EJ (MOISTURE CONDITION, COLOR, GRAINSIZE ETC.> | &M | L | PT ] CLASS
i | 22.0-23.5 | continuous |//--//| | {Clay, silty, hard, moist, brown | | | i
I I | sampling [//--//] | | I N |
f 1236 | [1-zii] | I } ] ! | |
i | 23.5-24.5 | J:://:1] | |Sand. fine, clayey. laminar. moist, brown | ! | i |
| | I ofrp | T R B |
! {248 1 f:--::124.81  lclay replaced by siit 24.5-24.8, dry | | ! | ]
! 1 .24.8-256.5 | {~off-] I 1Silt, clayey, laminar, dry, firm,  charcoa} i l i ] !
| | 256.5-26.5 | frrvieed [ |Sand. fine. orange. dry, loose, subrounded, | ! i | |
i o265 Looroosd | {frosted 1 | | | i
j 1.26.5-27.2 1 fo=/l--] | 1Silt, clayey. damp, brown, firm, charcoal | | ! ] 1
| | 27.2-30.5 | Ji:::::]22.5]  |Sand, fine.dry to damp.moderately dense.orange| ! | | |
i | | IBRESN| | |subrounded, frosted | | | } |
I I | EEEEEE B I B T |
| I | EEEEEEI I A |
| | | (T I I I ! I l
I | I EEERRE IR I T i
| o305 1 Loooeaod I ] ! ! | .
! 1 30.5-32.4 | J--ri--1 | {silt, fine sandy, light brown, laminar banded| | i |
| { | femii--| b SSIIe firm, very slightly clayey | | i ] |
I I ! fomii-l ! I I ! I
| | 324 1} ewroo-132.4( | ! l ! { I
i | 32.4-34.2 | [reeeee] | ISand, fine. damp. orange-brown. laminar banded; | ] ]
! ! i forront | {loose to moderately dense | | | } |
] o342 Lol Lt i ! ] ] |
] |1 34.2-44.4 | 111111} [ iClay. stiff to hard, moist to wet, slightly | | | } ]
i | | {//7/471.35.] |blocky above 40°. Fractures during sampling | i | i |
} ! | I | |slickensided. Some green-grey reduction | | | | |
| ] i i | |filaments likely from root decomposition. | i ! | !
I | I oy | I I I |
| | | Vi I R |
| I I 17171713281 | | I I ! ]
I | ! [l I I | | |
! ! i N R T B I
| | | G I N R I
| | | . T I I
| I | firniiae g | I ! | ! I
I | I Voo I D |
[ | I prn b I ! I I |
I | | K22V A T | | I I |
I | | NZZ00 00 I | I ! I !
! I ! t/71417142.8] | I I I | !
! I I RS T | I | ! !
I I I I I T R |
| | I I I N R |
| | 444 | 100750148 41 | f | ] ] ]
| | 44 4-45 0 } [:::::-1 45 1 1Sand. med. rd-orange.dense, damp,frosted, subrndi JCONTINUED. ... .. ...,
|Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk |
i
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heet.:

3

Of 4

Bore Point:20" North Of Well SMW-6

PRECISTON ENGINEERING, INC.

LOG OF TEST BORINGS

Fite #:95-111

Site:Ciniza Refinery,
Giant Industries

Wa»er Elev: 69.81 i I | S| Elevation:
LS A
Boring No. :SMW-6A Continued | P 1 C MY Date:10/2/9%
i | L LA LPRY
| |0 f Lt MATERIAL CHARACTERISTICS ]
LAB # DEPTH | BLOWCOUNT { T | E | E | (MOISTURE,CONDITION, COLOR GRAINSIZE ETC.Y § 3M L PI 1 CIASS.
45.0-60.2 | continuocus [//////] 1 [Clay, hard, slightly blocky above 54°, massivel
L sampling |//////] 1  [below, red-brown, moist to wet, some very fine|
W/7irtiL [ lgreen-grey reduction filaments likely root |
71777, L ldecomposition, some root matter and charcoal |
1/71117347.5]  ]pieces below 52°.
Wi, L
i ]
w1
i) g

L71100] 80 L
gL
L

| i i

| CONTINUED. ..o |

-

Size & Type of Boring: 4-1/4".1D Hollow Stemmed Auger

Ltogged By: whk

I l I
p! i | ! ! |
1 i L 1
l L L1 1 1
1 L L B L
4 L L L1 1 L
1 L 1 L1 1 1 i
1 1 1 i L1 1 1 1
1 1 1 L A | L
L 1 1 4 i N | 1
L L i L L | 1
1 L 1 L L A | L
L L ! 1 Ll Ll 1
1 L 1 ity 1 L L1 | 1
i 1 i il L g L L
L L L i 1L L | 1
L 1 L Lrrrirgee.s) L L | 4
1 L i el L L L N | L
1 1 1 N o N R A | 1
1 1 1 areiep 1L L 1 1 L
1 1 L el 1oL e A A L
L L L rrrpss L L L N L
L L L el Ll L 1 Ll 1
L l L il 1L N | 1
1 i L L L A L
L L L Lol L4 il i L1 L
i L L Lririigsrsl | I e | L
L 1 L el L L L L L 1 L
1 L L il 1L A L
4 1 i IR T R | L e | i
L L L ol Lol L . | L
! L 602 | /1777016021 i } | ! !
1 1 60.2-60.8 | Lre--i]l 1 [Sand, fine, very silty, brown, loose, 1 1 1 L 1
I i [ fiie-r:] | Iwater bearing, very weakly water producing | | { | |
i 1 60.8-62.5 | Ltiriy 1 JClay, shaley, weathered shale, moist not wateri 1 i 1 i
L 1 1 Jmemss=i | |bearing, stiff grading downward to hard. top j_ 1 Ll 1 b
| .. 625 | //7///162.5]  lof Chinle Formation 1 | | i
1 1 62.5-64.2 | Jmewmam| | IShale, red-brown. damp to moist, fine blocky. }_ i i 1 1
1 1 i Jmemsm=| | ldense, appears unweathered i L 1 1 1
4 | ___64.2 | Kool L i ! | | |
1 164.2-65.0 | : |2andstone. weak, friable, shaley, mottled grey| 1 1l i i
! | 650 | |green and rd brown, damp | ! | |
L 1 65.0-70.0 | Shale, very sandy. green-grey, hard. dry, 1 1 1 L 1
{ L 1 Ifissle. B A | 1
L 1 i 1 L L1 1 1
L 1 1 il L A | 1
i L L i L A | 1
l [ | ! ] { }
| I

|




File #:95-111

PRECISION ENGINEERING, INC.

4 of 4

Sheet:

Site:Ciniza Refinery.

LOG _OF TEST BORINGS

Bore Point:20' North of Well SMW-6

Giant Industries

Elevation:

Date:10/2/95

MATERIAL CHARACTERISTICS

paM 1 L 1 PY ot CLASS, |

CONDITTON COLOR GRAINSIZE ETC )

(MOISTURE

Jcontinued

69.81

~ Hater Elev:

Boring No.:SMW-6A Continued

|
s

I

1. BLOW COUNT |

DEPTH
continued | continuous
i
i
1

| LAB #

e

—f — — —

ot et —

e e

e

1
L.
1
!

| swamn] 70

sampling L 1

1
L
L
!

e R e

bttt ot ot b od ot b —F —F — o ooh bt — =t —F — — b =t —f b o bt — — — — — ]

p o o b b =t b b bt —F —F — b o ot —F — — —F —F  — — —F ot — — —
b b bt = ot d ko =t —t —f b — o =} —d 4 —4 ot b ok}~ —f b~ — — — ot —} —F
PRI G g SR R P S G R e i e T R i T e B T e B e T B T B e e Bt B e

B e e T B B B I e B B B e e B e e e B e e B e e

L
1
1

INotes: Boring abandoned and plugged with grout]

Leonsisting of 6% montmorilionite clay
1 l(bentonite) and Portland Type I-II cement

1 ltremied to the bottom of the boring and

1 igrouted to the surface.

B e e T e T S B e e B e B B B B B e B B B R e e e R e

1 }Water elevation measured (24 hours) = 68.91°

L

72.51

e e e B e B e e B e T T T e B Bt e B e e e e e B e B T e T o o o s

[ted < > <
[ =~ < o o« (=3}

~
ot ok ok ot T} —f b o ot —b b b —h b b ok b —F —F —F ot b ) —f —h b = F — — — —} —t —F —

p ot b —d A f ot ot o ooh d =t —F —F —F ot — —F — —} 4 —t ~t — — — —F o — —F ot — — —F —

b b b b — — — —f —f ot oob = b —t bt~ —F —F o}~~~ —F —4 —F —F b b —F —F —f b~ — —F —F —f ~} ]

o
[

e e T T T S e e e T B e B T TR B B B B I B T T T e s T e B T T B e T

p o o of och o f —f of o o oof b —F —F —t —F —F — — —f —d —f —t — —f —F ot~ — —F —F — b — — — — —F —4 —t —]

Pes

4
>

whk

Logged By:

[Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger




Sheet: 1 of 4 PRECISION ENGINEERING, INC. , File #:95-111

Bore Pomt 20" North of NeII SMW-6 LOS OF TEST BORINGS Site:Ciniza Refinery,
T B Giant Industries
Water Elev: £9.81 ] Pl S Elevation:
: I I STA]
Boring No.:SMH-6A ] P JCM| Date:10/2/95
i L AP
[ | | 0 JL]L MATERIAL CHARACTERISTICS ; |
[ LAB# | DOFPTH | BIOWCOUNT | T | E{E | (MODISTURE CONDITION, COLOR GRAINSIZE ETC.) 1 #M | L | PI | CLASS, |
| I 0-9.5 | continuous |[//--//| | |Clay, silty, wet, stiff, red/brown. root | | | | |
| ! | sampling |//--//| | |filaments | | | ] |
| | | =10y 1] N N |
I | | Vi--ripop I I R |
I | | [//--1112.5) | N |
| | I [e--1) ) I N B |
| I I \17--111 | I N |
I | | e I N |
| I I e I N i
| I I |7/--1118.0] | I N !
I | I e I N R |
| | | [1-a1tp ]| I N B |
I | I Vi--10p | | ] | |
| | | REV I R |
I ! | |//-=1/12.8] | I I I I |
| | [ A T !
| | | Vi-=ir) 1| I T |
I | 1 -ty A I
| ! 9.5 ! [fl-=401 1 1 | | ] } I
| | 9.5-12.5 | [/7::7/7130} iClay., stightly sandy. wet. firm. red/brown, [ | | ] |
| i | {//7::/7) 1 [root filaments | } i } f
I I | [EREET VA T B ! ! I | |
f I I Voo | ! I I |
I I | REATE4 T I I | I I
[ L 125 | AT 4 W I i i | | |
| | 12.5-15.1 | fze/700p ] |Sand. fine. clayey {laminar banding). coarsens| | | | i
| ! | Jeeffz:) 1 |cownward, rounded to subrounded, moist | | | ! J
! | | (RETZAS] B A | | | I |
I I | A ! ! { I I
] 151 | feo/fec b 364 ] ! ! | ! {
| | 15.1-17.6 | }//////I [ |Clay. stightly silty. moist to wet, hard, dark] ! | i |
| | ] {/714007 1 jbrown, blocky, slickensided where compressed | | i [ ]
| | [ f/70077F 1 |during sampling | | | ! |
I ! | Vo I | I | I
i | 17.6 ] VA ] ] ] | ! [
f | 17.6-20.6 | [==/7--1 | |8ilt, clayey, laminar bedding, slightly blocky] ] | i |
| | | [-=//--1 | {light brown, hard. moist to wet [ f [ | I
| | | =171 11 I I I I I
I ! | f==tf=-1 I I | | |
I I I f=-tr--1201 | o I I I |
| [ 206 | Rt A A1 N l ! | I ]
[ | 20.6-21.5 | fri--:f ] |Sand. fine, silty, dry. loose. light brown, | ] { | I
| { i foi--ccf 1 lgrades to silt below ! { | ] |
| [ 21.5-22.0 | Jomicoet b [Si1t. fn sandy, laminar, dry lopse grades clayi i [ [ |
| I ! | || [CONTINUED............... ool |
| J ! ! I ! ! ] ] ]
{Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk |
| |




Sheet: 2 of 4 PRECISION ENGINEERING, INC. File #:95-111

ize & Type of Boring: 4-1/4" ID Holiow Stemmed Auger Logged By: whk

Bore Point:20° North of Well SMW-6 L0G OF TEST BORINGS Site:Ciniza Refinery,
T - a Giant Industries

Water Elev: 69%.81 | ! I S} Elevation:

! S A
Boring No.:SMW-6A Continued | P C M Date:10/2/95

PoLLAjP]
i ! [ I 0 L L} MATERIAL CHARACTERISTICS I !
{LAB# | DEPTH | BLOW COUNT | T [ E | E [ (MOISTURE CONDITION COLOR GRAINSIZE.ETC.> 1 aM | L | PI | CLASS,
| { 22.0-23.5 | continuous |//--//| i |Clay. silty, hard. moist. brown | | | | |
| | | sampling |//--17] | | I |
| P235 | [ ff-=11] L ! i ! ] I
| [ 23.5-24.5 | [idfet] | |Sand. fine, clayey. Taminar, moist, brown | ! { | i
| | | EGH A |
! l...248 | [:--::124.8] iclay replaced by silf 24.5-24 8 dry ! ] ; | |
| | 24.8-25.5 | {oefl/--] [ __iSi1t, clavey, Jaminar dry, firm, charcoal ! | ! i |
] | 26.5-26.5 | | |Sand, fine. orange. dry. loose, subrounded. | | i | {
i l..26.5 | | {frosted i l | | L
} | 26.5-27.2 | ! 1Silt. clavey, damp, brown, firm, charcosl ! ! | | |
| { 27.2-30.5 | .51 |Sand. fine,dry to damp.moderately dense,orange] | ] i |
| | { | }subrounded, frosted { i | ! |
I | I . | I | I I
I I I P I | I i I
I | I I | I I { |
| | I fol I ! | | |
} 1305 1 i : ! [ J | ]
| | 36.5-32.4 | | |Silf. fine sandy, light brown. laminar banded.| | | | |
| i } I |fissile. firm, very slightly clayey | | | | i
| I I P I I I | !
[ {324 | Al ! | | ! | !
| | 32.4-34.2 | | [|Sand, fine, damp, orange-brown. laminar banded | | | |
| { ! | |loose to moderately dense i | ] ] !
| b3z | 1 ] ! { | {
| { 34.2-44.4 | i I {Clay. stiff to hard, moist to wet, slightly | | | | |
| | i 17777717435 ] |blocky above 40°. Fractures during sampling | | | | ]
| | | Y | |slickensided. Some green-grey reduction ] | i | i
| | | {17111} | [filaments Tikely from root decomposition. | | ] | ]
| | I PEREC A . I [ ! [ I
| | | iy I T j
| | ! 1//1111\32.5} | N |
! | ! fircer b ] I ! I !
I | I troiir) | I ! Lo |
I | J vecrerp b | { I I I
| | | N I N I
! I ! [rinina | | ! | ! |
! | I ooy N I
| | I T B T N |
| | I o R R B I
I I I poiny I | | I |
| I l 1171428 | I | I I |
| I | veceiny || I ! ! I !
| | | ey | I I I I
I | ! [reerir)p | I ! ! | |
1 1444 | [17/747144.4) | ! | ] ] !
| | 44 4-45 0 | {:-+::21 45 | 1Sand. med. rd-orange dense.damp, frosted, subrnd} ICONTINUED. . . ... . ...
IS
{




Sheet: 3 0OF 4

Bore Point:20' North OFf Well SMW-6

PRECISTON ENGINEERING, INC.

LOG OF TEST BORINGS

File #:95-111

Site:Ciniza Refinery,
Giant Industries

e e e e e e e e e e e et e e e e e e e e S S e o it Sl Sl Sl S S S Sy My S NS S S

! | |

! CONTINUED . . e }

Water Elev: 69.81 | { ]S} Elevation:
| FS A
Boring No.:SMW-6A Continued i P} C M Date:10/2/95
L ALP]

| | [0 Lt MATERIAL CHARACTERISTICS 1 g
As | EPTH | BLOWCOUNT | T [ £ | E 1 (MOISTURE CONDITION. COLOR GRAINSIZE FTC ) 1¥M | € 1 PI | CLASS. |
1 45.0-60.2 | continuous [//////} 1 IClay. hard, slightly blocky above 54', massivel 1 1 1 i
1l L sampling |//////] 1 lbelow, red-brown, moist to wet. some very fine| 1 A 1 1
1 i rirril L lgreen-grey reduction filaments likely root | 1 1 I 1
1 1 L7l 1 ldecomposition, some rooct matter and charcoal | 1 1 i 1
1 1l 1/77747147.50  |pieces below 52, 1 1 1 1 1
il i e 1oL I N 1
L 1 vrp Lt S N | !
L 1 g 1L S T !
L ! it L I L
L L it sey L S A L
L Il Wit 4oL R il
L L rir L L L L L 1
L L il L L Ly 1 1L i
L L il oL L b L4 1
L L Viisasp L L N il
L L B NS L i3 1 L L
1 i iy Ll R R L
1 L gL L L1 1 L
1 L il L L L1 1 4 1
1 1 Wi ss L S R ] L
L 1 iy 1L L L1 1 L
L 1 g L1 L L L1 1
L 1 g L4 L b 1 1 L
1 L I S R | 1
L L Yiriisrel o L L L I 1
i il I L T It
L 1 INZEERLS S R R A A | !
i L ity L1 L L L1 1
i 1 e L1 B A A . | 1
602 | Vrir1e0.20 | | ! [ ] |
160.2-60.8 | frze-il ] 1Sand. fine, very silty, brown, loose, L 1 1l 1 1l
! | Jram=ted L iwater bearing, very weakly water producing ! } { ] |
160.8-62.5 | Lrieney ) iClay, shaley, weathered shale, moist not water) 1 4 1 1
i 1 |mwmmmm| | jbearing, stiff grading downward to hard, top | 1 1 1 1
] 62.5 | 1777777162 5] lof Chinle Formation ! ! gl ] I
1 62.5-64.2 | Jumwemm| | 1Shale. red-brown, damp to moist, fine blacky. | 1 1 1 1
1 1 wwmsum| | idense, appears unweathered 1 i 1 1 L
642 1 || i i | | ! |
1 64.2-65.0 : 1 lSandstone, weak, friable, shaiey, mottled grey| 1 1 1 1
[ 65.0 | %1 66 1 [qreen and rd brown, damp | | i i !
165.0-70.0 | mwemmx]| 1 IShale, very sandy. green-grey, hard, dry, 1 1 L i 1
i 1 5l | Ifissle. L R A | 1
L L fwwwnal § ] S S L
L L L1 R A A | 1
1 1 [mmmmmn]67.50 L A £ 1
| | ! | i ]
J

]

Size & Type of Boring: 4-1/4".1D Hollow Stemmed Auger

Logged By: whk
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Date:10/2/9%

CHARACTERISTICS

MATER]
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i :
6.0" Steel Casing #/Llocking Cap
¢ 6878.35"
4 A 4 i
i { L J 1 [ n 2.0" Stainless Steel Pipe- H/Cap
. 2.12¢ * '
i .
: :’

'l .0‘ e o )
e o o T NS

e ¢ o
<

'

Concrete Pad

Bentonite Plug

b
AN
N

‘e Washed Sand Pack

1
g 50.92' Native Backfill
L . 2.0% Stainless Steel Riser
} 72.0' 7 ]
Bentonite Plu
61.62° Jlug
I J Static Water Level SR .'-.
= —¥— 6827.43"

2.0% X 20.0" Stainless Steel
Well Screen w/ 0.010 Slots

3
Yy
NI AN L

e 6816.73

’ o4 (5D cmaza s
o 70 .8 ' “ ':

R , é!{ S I DR P
l ‘ P 3.6' Stainless Steel Blank

} ‘ :
| ,4[/7// Bentonite Plug

COMPLETION DIAGRAM FOR WELL SMW-6
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MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.0.BOX 26110

SANTA FE, NEW MEXICO 87502
FACILITY NAME

EPA 1.D. NUMBER

COUNTY

WELL NUMBER

WELL LOCATION (LONGITUDE)

WELL LOCATION (LATITUDE)

NEW MEXICO STATE PLANE

AQUIFER NAME

AQUIFER CONFINED? xx

WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

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.xis MW-2

09
¥Y)

Giant Refining Co. - Ciniza
NMD000333211-2
McKinley

MW-2

108 26' 00"

3529 43"

321,035.35
1,636,184.06

Sonsela
UNCONFINED?
10-15-81

Cable

5.0"

10.0"

pPVC

Compr

£741.90

6741.90

6747.90

6847.90

£880.84 W/

D} Dorinda Mancini

2113197
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MW-2

MW-3
MW-4
MW-5
SMW-1

SMW-2

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

Well logged, documented installation in the Sonsela.
Well logged, docurnertted installation in the Sonsela.

Well logged, documented installation in the Sonsela.

Well logged, documertted installation in the Sonsela.

Well logged, documertted installation in the Sonsela.

Well is no longer monitored. Connects fluvial sands with zone
on top of Chinle shale.

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

Cormects fluvial sands with zone on top of Chinle shale.
Commnects fluvial sands with zone on top of Chinle shale.
Commects fluvial sands with zone on top of Chinle shale.
Produces no water.




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 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  2-26-963

WELLID98 xIs MW-4

X)
()

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

2113197
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LABORATORY TEST DATA

MONITORING WELL MW-4

SURFACE ELEVATION. esa3 FEET

o LAUEREES L smeseni st o
=, i ; S S - (Unsurveyed)
2. . |5 ezg | = =
eE B e e _EA ki S_ v _
2L So9l~ T FE EZZS8z L0 Iole
e oL D28 5 FEH S S0 2T Sl o
£7ig 2 lg =g eTaeT s £ =z %
ST = asg2 | 8 2 5 STMBOLS DESCRIPTION
. ;‘ . ; § CL | REDDISK-BROWN STLTY CLAY, LODSE
L !‘,Rwo:swamwu CLAY, FIPM
" WATER LEVEL £.7 TEET 8.5. 10/18/21
i GRADES SILTY AND SANDY (COARSE) 20.25 FEET
t
E=— SH | VAR(EGATED REDDISH-BROWN, GREEN AND LlGHT PumPLE
SILTY SHALE
GRADES REDDISH-BROWN TO RED-ORANGE. 65-70
FEET
==l "SH/ | VARIEGATED LIGHT GREEN TO DARK RED SHALE ahD
g‘"‘ s TEIN LIMESTONE BED
i B2 REDDISH-ORANGE, SLIGHTLY SAMDY SHALE
: i SS %4 WHITE YO LIGHT GRAY, CLAYEY SANDSTONE
PURPLE ‘SAMDY SHALE
H WHITE T0 LIGHT GRAY SANDSTORE, HARD
!
:
4 j | PURPLE SHALE WITH THIN LENSES OF CLAYEY w9
{ f
} i ] c
1 ! ! BORIMG COMPLETED AT 120.0 FEET ON i0732°%1.
| b
- './ 3]
? ! ; é SCREENED [NTERVAL
. H i { I
i i ! . ; i
: [ E : | g
o P E ! %
i i | : | :
N ! |
] ! i |
: | H t
o = ! b
P A
i : j ; { i !

RAMESR B MOORE
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] B 5 SONSELA _POTETIOMETRIC SURFA L. 680
¥
: 6850
Bt ciZA  SAHD 7
b ———————— A
{e830
L
[
&
x
[+
&
6810
g
- 790
-6
D SHIY
SANDSTONE
) FINE - MED, GRAINED
o) SANBSTONE
D SHALE
- 6770
B LlMES!q‘E
[i';] COHGLOMERAYE
SCREENED
I BITEAVAL
SCALE: VERT.-1"+ 20" ...
HORE-1" v 1000 |
|

Source: Geosciences Consultants, Ltd. 1986
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FIGURE 3
GEOLOGIC CROSS SECTION

CINIZA REFINERY

GIANT REFINING COMPANY
GALLUP, NEW MEXICO
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SMW-2

SMW-3
SMW-4
SMW-5

Well logged, documented installation in the Sonsela.
Well logged, documented installation in the Sonsela.
Well logged, documented installation in the Sonsela.
Well Jogged, documented mstallation in the Sonsela.

Well logged, documented mstallation in the Sonsela.

Well is no longer monitored. Connects fluvial sands with zone
on top of Chinle shale.

Well is no longer monitored. Conmects fluvial sands with zone
on top of Chinle shale.

Comnects fluvial sands with zone on top of Chinle shale.
Comnects fluvial sands with zone on top of Chirile shale.
Commnects fluvial sands with zone on top of Chinle shale.
Produces no water.




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

AQUIFER CONFINED?

WELL INSTALLATIONQDATE
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-5

X)
(¥)

Giant Refining Co. - Ciniza

NMD000333211-2
McKinley

MW-5

108 25" 57"
3529'43"

321,233.03
1,636,212.58

Sonsela
UNCONFINED?
7-21-86
HLWAG & AIRRT
5.0"

10.0"

PVC

Compr

6746.80

6753.30

6758.30

6768.80

6883.32

213197



WELL LOGGING FGu IR
3

. . Page 1 of
client Giant . Well Nmnber MW-5
ya 14 1/4__1/4 ST R State New Mexico
County ' Contractor  Stewart Bros.
: Spxd Date  7/23/86 Campletion Date 7/28/86
T RN | Logs Run Lithology Iocgged By _ Selke :
////% Elevation 45571 Spd In (Fm.) Chinle Formation _
Remaris  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 cutiing Samples w/auger - core ‘w/rotary
0.0 : 0-30.0 Reddish-brown, silty clay w/minor
¢ 3.5 3.5 sandy lenses.
8.5-10.0

3.5 8.5 1- 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 fn-med grained grading to slightly clayey silt
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 ciay w/locally minor silt
) and silty clay

3

34.5 1 36.0

36.0 | 37.5 37.5-39.0

37.5 1 40.0 40.0-41.5

40.0 | 42.5 42.5-44.0




WELL IOGGING k. .. o
Page 2 of
e

Client Giant i Well Number MW-S
1/4 1/4 1/4 /4 S T___R__sState New Mexico
courtty Contractor  Stewart Bros. oo
A Spud Date  7/23/86 Conpleticn Date  7/29/86
) . Iogs Run  Lithology Iogged By Selke
4252%%2%2% Flevation In ; :
eva Spud In (Fam.)__ Chinle Formation "
Remarks ‘
SAMPLE '
FROM| 70 DEPTH REMARKS

42.5 ) 45,0 45,0-46.5
47.5-49.8

45.0 | 47.5 | 57 plows
50.0-51.5

47.5 | 50.0 43 blows
' . §2.5-54,0 -|50-53 Reddish-brown clay w/minor sand/gravel
50,0 | 52.5 | 53 blows lenses :
‘ 55.0-56.5
52.5 | 55.0 { 54 blows : :
57.5-55.0 53-97 Reddish to purple shale and/or clay
§5.0 | 57.5 | 100 blows | w/greenish colored blebs

60.0-61.5

©57.5{ 60.0
60.0 | 68.5
68.51 77 68.5-77
77-87

77 87




WELL IOGGING FU -
Page 3 of 3

Well Mumber MW-5

Client Giant

1/4 1/4 1/4 1/4 S T R State New Mexico
County. Contractar, Stewart Bros e
spod Date  7/23/86 campletion Date - 7/29/86
Iogs Rm Lithology Iogged By Selke

Flevation (é §§'<2E7,§f

spd In (Fm.) ‘Chinle Formation

s = G mor

' Rewarks roc
FRM| TO % REMARKS
97-107 97-103 Reddish shale w/limestone stringers
97 107 ]
EJ_ —f
=g = :
eg — 103-106.5 red shale/clay
= el
=] -t
105 ~=25
iR 1 “::?:: 107-117 106.5-110 reddish colored Timestone w/qreenish
—I0F = f} 25 107 | 117 white blebs
SAND e '
PACK 110 .

110-123.5 grayish to reddish (7) colored, fine to
medium grained, subrounded to rounded,
moderately well sorted, mederately vell
indurated, quartz sandstone. Bedding
planes dipping approx. 15°.

£

g

v 117.0-125.C
27 117 125

123.5-127 Basal conglomerate is similar colored to
above sandstone but less consolidated
than sandstone.

125.0-134
28 125 134
177-134  dk red clay/shale
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. @1-88-95 12:02

136'-0%

123'-6"

PRECISION ENG.

-+ 5@57220218 NO. 443

COMPLETIOR DIAGRAM
Mk~5

?//’,21‘::2" Flush Joint Sfa}aﬂess

Steel Pipe w/ Locking Cap

e 3'x 3 Concrete Pad
e

8" Cament Filled Steel Casing

/ZCmnt ( w/ 53 bentonite)

Grout

/.2_-—&' Flush Joint PYC Pige

L pentomite Plug

Uppar Lomtact of

Sonsela Samdsione

M//”Z"" 4°z 10° Flush Joint PY

Sereen { .030° Siot )

,/&— 8-14 Sand Pack

Lower Contact of Sonsala

Cel o
P . . . ..
- L
. [ .
.. » s ’
3 v .
.." /
o- -a‘
: A
- 4.-
g7° R fﬁf
.//"
Wil
-5 N b
312' -8 =
o=
==
122 -1 i
- o
| T P
1271 <6%] " Homadt .

Sandstone

i /2—-4":’: 5' Flush Joiat PVC Pipe

Total Degth

bias




W Pt a0 AP w-le S b > At N o .
A A T LG = Gl A A e i
. * i TTIITIT 1S
Le ! [ g
1 I; ‘[ B B r%o )
— } -
- —_ !
(S - 5
N i . | L. A2 To
i IR !
1 Al we
: Qu‘f”& i B
N i
g 1. 1%
| 2 [E e
: U’)\\ | S £
—_ 'e -+
R - AN
T / N\
‘ /
1,
‘ D l
(',:*‘1;\ -—(98@
1; 7 AN
' ¢
i e’
i 3 o 18 | caz0
P : - one on
¥ i
E I Lo
5 i%ﬁ'ﬁ' VR
i N&zYe
i.
;l <° 5
!
{ ; - 8o
| |
'g ! m : 5
- G190
W
| g
" Ll
.. . 1 _l! 1
- (o (B0
—L 1 _% 277C
O <
N -E o
'op %\ Sourees o £ v ~
r £50Fs
& Aga , ~\=9% Q\N’\uc\\@?ovx el =
S o i o 5zl
§ i - '\I{C\\”Oﬂ & ng
1'% L. Id
l \J(’)) ‘ c}\(ﬁﬁ - \994 Q““um\ ’;.-Zt;.-,—f'lr ! % M




CHECKED BY [APPNUVtU BY e s Lrans TRt R I i .

w2 MW-3 MW-5 SMW-2 Mw-4 §
_ 3 _//,_/ ) "y
R st w0 ' OMETRIC SURFACE v
'SONSELA POTET! 6870
SO I "
i d
6850
ks | onza SMO
v |- |— ~STEnTOMETRIC SURFATE o
6830
L
o
F 4
[
&
6810
:
- - 6790
D SUYY
5AHDSTONE
T FINE - MED. GIAINED
o) SANDSTOME ‘t
{:] SHALE
. — 6770
E] LIMESIG.IE
L] COHGLOMERATE
SCNEENED
HITEH VAL,
SCALE: VERV.-)"s 20"
HORL-1" e 000
- Source: Geosciences Consultants, Ltd. 1986
FIGURE 3
GEOLOGIC CROSS SECTION
A SEC DONOHUE
L._.. Pavironmoent & Infrastructure GIANT REFINING COMPANY
GALLUP, NEW MEXICO
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SMW-3
SMW-4
SMW-5
SMW-6

NO

YES

YES

Well logged, documented installation in the Sonsela.,
Well logged, documented installation in the Sonsela.

Well logged, documented installation in the Sonsela.

Well logged, documented installation in the Scnsela.

Well logged, documented instaliation in the Sonsela.

Well is nio longer monitored. Connects fhrvial sands with zone
on top of Chinle shale.

Well is nio longer monitored. Conneots fuvial sands with zone
on top of Chinie shale.

Comnects fluvial sands with zone on top of Chinle shale.
Connects fluvial sands with zone on top of Chinle shale.
Commects fluvial sands with zone on top of Chinle shale.
Produces no water.




€

96 @9:55AM GIANT REFIMING

FEB 13

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 (LATETUDE)

NEW MEXICO STATE PLANE

ALQUIFER NAME

AQUIFER CONFINED?
WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

Giant Refining Co. - Ciniza

NMDO00D333211-2
McKinley

MW-5

108 25' 57"

3529 43"

(X) 321,233.03
(Y) 1,636,212.58

Sonsela

UNCONFINED?

7-21-86

HLWAG & AIRRT

5. 0"

100"

PVC



FEB 13 796 B89:55AM GIANT REFINING CO.

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  1-27-95

Compr

6746.80
5753.30
6758.30
6768.80

6883.32

SIGNATURE
NAME (TYPED) Lynn Shelton

MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.O. BOX 26110

SANTA FE, NEW MEXICO 87502
FACILITY NAME

EPA LD. NUMBER

COUNTY

Giant Refining Co. - Ciniza
NMD000333211-2

McKinley




MONITORING WELL IDENTIFICATION REPORT

ENVIRONMENTAL IMPROVEMENT DIVISION
HAZARDCUS WASTE SECTION

1180 ST. FRANCIS DR./HAROLD RUNNELS BLDG.
SANTA FR, NEW MEXICO 87503

FACILITY NAME Giant Refining ‘Company

EPA I.D. NUMBER NMDO00333211-2

COUNTY McKinley

NUMBER SMW-2

WELL LOCATION {LONGITUDE)

WELL LOCATION (LATITUDE)

T e e s uEE S R S8 8B b
<
tr
|l
[

AQUIFER NAME Ciniza Sand
AQUIFER CONFINED b UNCONFINED
WELL INSTALLATION DATE 9-26-85
DRILLING METHOD HLWAG
INNER CASING DIAMETER 2.0"
BOREHOLE DIAMETER 6.5"
CASING MATERIAL : _SS5304
METHOD OF DEVELOPMENT COMPR
ELEV BOTTOM OF BOREHOLE 6826.73
[ ' ELEV BOTTOM OF WELL CASING 6827 .13
ELEV BOTTOM OF SCREENED INT 683013
ELEVATION OF SCREENED INT AR50 .13
SURVEYED ELEV OF CASING TOP £881 73

-

DATE OF REPORT Jan.28, 1991‘SIGNATURE [Z;M447514¢21L%~ﬂ42m147

NAME (TYpED) Claud C. Rosendale .

b:wellid/bas




MONITORING WELL IDENTIFICATION REPORT

ENVIRONMENTAL TMPROVEMENT DIVISION

HAZARDOUS WASTE SECTION
1190 ST. FRANCIS DRIVE/HAROLD RUNNELS BLDG.

SANTA FE, NEW MEXICO 87503
FACILITY NAME GIANT REFINING COMPANY

EPA I.D. NUMBER NMD000333211-2

COUNTY McKinley

WELL NUMBER SMW-2

WELL LOCATION (LONGITUDE)

WELL LOCATION (LATITUDE)

E
:
:
:
.
g
2
K
B
i
-
=

NEW MEXICO STATE PLANE (X) 321,542.80
| (1) | 1.635,592.65

AQUIFER NAME Ciniza Sand |
AQUIFER CONFINED X UNCONFINED '
WELL INSTALLATION DATE 9-26-85
DRILLING METHOD HLWAG
INNER CASING DIAMETER 2.0"
BOREHOLE DIAMETER 6.5"

5 CASING MATERIAL $S304

METHOD OF DEVELOPMENT COMPR

- ELEV BOTTOM OF BOREHOLE' 6826.73 '

., ELEV BOTTOM OF WELL CASING 6827.13

- ELEY BOTTOM OF SCREENED INT 6830.13

’ ELEVATION OF SCREENED INT . 6850.13
SURVEYED ELEV OF CASING TOP 6884 . 44
DATE OF REPORT _ [l- /=2 . STGNATURE %/ﬁ//v:_',, /M/Z //

B ; Ry
NAME (TYPED) 2wl AN




L Coe.
Gegscieace WELL LOGGING FORM
dj Client GIANT REFINING COMPAKY

Consultants,l.t

% X% ¥ S
4 County_ McKinley Contractor_Fox
Spud Date %-3(-g¢ Completion Date ‘

! Logs Run_Lith from Cores : Logged Byd.C.:

; ol Flevation L6BA3 ~  sSpud In (Fu. ) —Chinle
1 5|q Remarks priyieq w/Hollow Stem Auger ‘& Continuous
Depth 3} samples @ 2.5 and 5.0° intervals for. 24.0. Comp.
J o N | RUN | From To Samplef/Ft| Lith/Remarks
ex. ] ; ) ~ g1’ wbaE;‘Fe-oH Rt |
-E N 0: . ?5"7’4?2, | : | - =
| SRS B | A X A H PR RSPy Lotf comee
o (W E T 7 Bt
o;.:’:’:;;;';o-: 4 |15 ;ao loso/ 5| o >, 5@.-4 b s e 3,(,%
..;1':;3 ) 2}3_' . 5' 3° 35 lefg"/g%’g %La,n a CCAY s ﬁu{’ s&dA Mot 4/\ p(.os{lc.
% L 1 14,130 ,J,,M;//'?;: of~ir0n 'x::?:o SAubfweﬁ) /544#&/-’;‘;4«
| o i — ! ’ , 93‘ o) CLAY%MI,M'E%M_! ,,&7&._
} ; | : B _
‘ - |
-— i | WhATeér (evr 1s'-72" . nso

L]

1
——re et

{

taancs
1.1
b

haﬂ

1




R i
A T

WELL LOGGING FORN Page i

Client_ SIANT REFIKING COMPARY Well Number..;-;'i*?«sw{?'“‘:@i%@a*a

X% % % S__T 154RI5WStateNewMexico -
County.__McKinley Contractor_FoX -
| Spud Date 5‘/%//9( Completion Date
{ Logs Run_Lith from Cores Logged Byd.C. Hunter
4 Elevation_sg282- 93 Spud In (Fm.)_Chinle _

5|3 Rematks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected
>th Si3 samples € 2.5 and 5.0' intervals for %H,0. Comp. as SS monitor Well
B RUN | From To|Samplef#/Ft{ Lith/Remarks
- ‘ : ‘
: I S E _Coeseeyr e{/;(?‘ﬁ T enscky A[«L/;/éé
" A G509 : B KRt e xx
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’”’o . CJ-/V, S
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30 4 6 {25 13¢ lg, /.Zc"»ucw
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ab
C ¥ 7\, §.0" Steel Casing W/Locking Cap
6881.73"
1 'l

1 I 2.0% Stainless Steel Pipe W/Cap
J 2.27"
t
I
i ' P 6‘.. "“ o ¢ l’d.'c @ ‘
NYZEN \// O'OQ 304 P © °°.‘;7-\<7/_\.\-/T;$
& LY o © ¢? o .
L 2PN b .:-’-//
Concrete Pad
/ Bentonite Plug
. /}
. 4
32.00" Native Backfill
2.0" Stainless Steel Riser
55.00° /Rt /| sentonite piug
© 1 33.77! ans T
Static Water Level = . ¢
o ——— ¥ 6849.73"
S Washed Sand Pack
=L 2.0" X 20.0° Stainless Steel
1T Well Screen w/ 0.01C Slots
‘ S e PO
E S 6847.96'
={" |23 CINIZR sam
54.60' | :' ",.::_'
J ', ' 3,0' Stainless Steel Blank
- ‘//.
J V77 77,7/ Bentonite Plug

COMPLETION DIAGRAM FOR WELL SMW-2
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MONITORING WELL IDENTIFICATIOL ;EPORT

ENVIRONMENTAL IMPROVEMENT PIVISION

HAZARDOUS WASTE SECTION
1190 ST. FRANCIS DRIVE/HAROLD RUNNELS BLDG.

SANTA FE, NEW MEXICO 87503
GIANT REFINING COMPANY

FACILITY NAME

NMD000333211‘2

Epa I1.D. NUMBER
McKinley

COUNTY

SMW-3

WELL NUMBER

108° 25° 56"

WELL LOCATION (LONGITUDE)
35° 29° 40"

WELL LOCATION (LATITUDE)
321,397.90

NEW MEXICO STATE PLANE (%)
1,635,9&8.75

B B E BB = = -

(Y)
AQUIFER NAME Cipniza Sand
AQUIFER CONFINED x UNCONFINED
WELL INSTALLATION DATE 10-1-85
DRILLING METHOD HLWAG
INNER CASING DIAMETER 2.0"
BOREHOLE DIAMETER 6.5"
CASING MATERIAL 85304
METHOD OF DEVELOPMENT COMPR
ELEV BOTTOM OF BOREHOLE 6836.15
£LEY BOTTOM OF WELL CASING 6838.62
SLEV BOTTOM OF SCREENED INT 6841.65
"ELEVATION OF SCREENED INT __ 6861 .65
6884 .56

JURVEYED ELEV OF CASING TOP

DATE OF REPORT 1f-/=4/ SIGNATURE // w/ \ky,,gy,//

NAME (TYPED) ey A




MONITORING WELL IDENTIFICATION REPORT

.ENVIRONMERTAL IMPROVEMENT DIVISION

HAZARDOUS WASTE SECTION

1180 ST. PRANCIS DR./HAROLD RUNNELS BLDG.

SANTA FE, NEW MEXICO 87503

FACILITY NAME

Giant Refning Company

EPA I.D. NUMBER

NMD000333211-2

COUNTY McKinley

WELL NUMBER SMW-3

WELL LOCATION {LONGITUDE)

WELL LOCATION (LATITUDE)

AQUIFER NAME

t [

o
108 25 56

t bt

o}
35 29 40

Ciniza Sand

AQUIFER CONFINED X
WELL INSTALLATION DATE
DRILLING METHOD
INNER CASING DIAMETER
BOREHOLE DIAMETER
CASING MATERIAL

METHOD OF DEVELOPMENT

UNCONFINED

10-1-85

HLWAG

2.0"

6.55

SS304

COMPR

ZLEV BOTTOM OF BOREHOLE

6836.15

ELEV BOTTOM OF WELL CASING

ELEV BOTTOM OF SCREENED INT

H6R38.65

AR&1_65

ELEVATION OF SCREENED INT

68601 A5

SURVEYED ELEV OF CASING TOP

H8R2 18

DATE OF REPGRT Jan. 28,1991 SIGNATURE d4;M@/ﬁéi;ﬁﬁi¢%tﬁéz/éﬁ

NAME (TYPED)

b:wellid/bas

Claud C. Rosendale
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Consultants, Lt

Clientc GIANT REFINING COMPANY
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‘WELL LOGGI NG FORM

‘e e

Page ‘ —of.
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¥ % X ¥ S T 15.8% R15.y State. Rew Hexvco 5
County__HcKinley Contractor. fFox ‘ S
Spud Date__9-2¢-8S  _ Completion Date
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COMPLETION DIAGRAM FOR WELL SMW-3
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MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.0. BOX 26116

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 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  2-22-96

WELLIDS6.xls SMWV-4

X)
(Y)

Giant Refining Co. - Ciniza
NMD000333211-2
McKinley

SMW-4

108 26'01"

3529 44"

321,397.90
1,635,948.75

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

6.5"

SS304
Compr
6806.74
6807.84
6810.84
6830.84

6880.08

) Dorinda Mancini

2113197
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COMPLETION DIAGRAM FOR WELL SMW-4
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MONITORING WELL IDENTIFICATION REPCRT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.O.BOX 26110

SANTA FE, NEW MEXICO 87502
FACILITY NAME

EPA L.D. NUMBER

COUNTY

WELL NUMBER

WELL LOCATION (LONGITUDE)

WELL LOCATION (LATITUDE)

NEW MEXICO STATE PLANE

AQUIFER NAME

AQUIFER CONFINED? xx

WELL INSTALLATION DATE
DRILLING METHOD

INNER CASING DIAMETER
BOREHOLE DIAMETER

CASING MATERIAL

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

SURVEYED ELEVATION OF CASING TOP

DATE OF REPORT  2-26-96

WELLIDO8 xls SMW-5

X)
(¥)

Giant Refining Co. - Ciniza

NMD000333211-2
McKinley

SMW-5

108 26' 03"
3529'41"

320,778.61
1,636,054.28

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

6.5"

SS304
Compr
6800.68
6801.78
6804.78
6824.78

6878.02

SIGNATU
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Consultants, Ltd.
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Client GIANT REFINING COMPANY

WELL LOGCGING FORHM 0
of

Page
Well Number3HX-S

X % %

¥ S T_35_8 R_15.% State HRew ﬁech ;

Contractor _FoX

y County_ HMcKinley
' Spud Date.9=3¢-25

Completion Date

Logged By d-C. Hunter

'Logs Run_Lith from Cores

Elevation

Spud In (Fm.)_Chinle

o b
519 Remarks prilled w/Hollow Stem Auger & Continuous Sampler. Coﬂected
Depth =19 samples @ 2.5 and 5.0° intervals for IH,O. Comp. as SS monitor Well .
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FOR WELL SMW-5
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- 11(87/97 12:28 PRECISION ENG. - 5857228214 NO. 389 pBL
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- Instal lagtion Diagram

Monitoring Well N@ Oe3-30

.

: Casing Cap
= Lg,»~Pro+ec+ive Casing Cover

Qther: . (L. e

;Z/r—Concrefe Pad
N A
\ éof-l'om of 2.5 \ §
3 Concrefe: ___3:_’%-_’__*-;7 . ?ro’tecﬂve Covar !L
\ ’ :Boﬁom of Concrete |
) it
Grouf:-_.g..‘:’.'_'.‘./.__ff
Y Top o¥ Benron?*e‘?ié\,
\ b
Bentonite Plugi..2.2____++ '
Top of Sond Pcck}ST? \
AN ! .
a Too of Sereen 27, 9
Sand Pock: Screen: =
MRS+, 12 ____ £+ -
j =
y = ! Bottom of Scresn &7, 4 \
L r Piezomater Tip ¥E. /
i Bortom of Bering 52,4
Sy 0 :
Boring Diomzx‘er:-.s._{{.__ ;
sond Type:-?_?,.’.f.‘f _____ Bol loras:. Tyoeﬁiza{:_-tﬂ?ﬂ‘.‘i----
¢
PriPiue ,TR-32 S PR/ D P
Bemomfe:_%zg/!__ﬁ,i_t‘ rrs Sareen Type/s:zo:.‘.:fyl?,;..{.};..‘.gf PUC-
%lo
coma srou: 6.5, BENTON 1 T fonaoiins i 5er Tyoossine: Hipy 06 42, AV 505-523-7h74
h d .
WOier:.l_P?.Zd_G.‘.g“.. Lonking 3 rpanagadte Cas?éﬂg Pcuq?-,é;:'.s...., Siea NorThing: ?.592 3
govtom Cop Usea?, --%iﬁ.-,____ Site Las! ihq:-.‘s.Q'.‘av
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PRE™"SION ENG. - 5857228210

=7

e

4

- Installation Diagram

Monitoring Well NoO. - ow-30

# e oo e e S o e

Bentonite Plug

Bottom of 2,8
Pratactive Cover \V.

Bottom of Concrete |

Casing Cap

Protective Casing Cover
Concrete Pad

Sand Pack:

Benton!tes -S/gﬂ-ﬁ‘:ﬂ Zrs

BENTEA 1 T a

/g__‘;p‘g” 9, ser Type/Size:

_30.4 __
Top of Bentonite 33_‘
s
2.3 ___
Top of Sana Pack 3579
Top of Screan I 7 9
- =
Screen: =
.1l _____ £, =
E Bottom of Screen 47, 7
L Pigzometer Tip 48/
Sottom of Boring < 2, ‘9’
Boring Diomaters:
.-3.?._'.?1.?---- Boi tords. Tyoelsfze:__lefff _____
= ~3c »
P[x p"“‘) TA Screan Type/Size: ﬂ!_}_%_i{m P I

o
..4.;’_2; SeH _‘ff; e
Locking Exponaadic Casing Ptua?-_Z’f.‘_s_..___ Lite

_______________

505-523-1674
Nor Thing: 2?9?‘3 -



PRECISION ENGINBERING, INC. FILE §: 96-133
PROJRCT:  Giant Refinery ELEVATION: §921.6
Ciniza LOG 0P TEST BORINGS TOTAL DRPTH: 48.4
LOGGED BY: WHK
- s DATE: §-28-96
$ | & STATIC HATER: 4.4
P ClH BORING ID: OR-30{0647)
L Al PAGE: 1
0 L{L MATERIAL CHARACTERISTICS PID
DEPTY 7 B (MOISTURE, CONDITION. COLOR, GRAINSIZE RTC.) {ppm)
0.0-6.5 Hi---11] C |CLAY, SILTY, DRY, RED BROWN, FIRM, SOME ROOT MATTER PID-Oppm
-1 c ALL SAMPLES
-1 ¢
[1]---11] ¢
-1/ ¢
1H---111 ¢
H1-==1]1 ¢
Hl---11] ¢
111 Y
1 Hl---11]15.0] ¢
{H---111 ¢
{111 ¢
§.5 [ ---11 ¢
6.5-13.1  [//11TT]]] C |CLAY, RED BROWN, MOIST, STIFF, SOME ROOT MATTER, SOME CARBONATE NODULES < 1 on
i C
I ¢
i ¢
(i ¢
T ¢
IS C
I C
Hill]] ¢
T C
I e
i ¢
13.1 i ¢
13.1-13.8 45;***;;; C |CLAY, SANDY, CARBONATE NODULES APPROXIMATELY 3mm, STIFF, DAMP, RED BROWN
[ ¢
13.8 {332 f]] C
13.8-16.5 ///---//; 15 | C |CLAY, SILTY, DAMP-MOIST, RED BROWN, STIFF
-1 C
H---11] ¢
16.5 -4 ¢
16.5-22.5 /11T  [CLAY, VBRY STIFE, RED BROWH, MOIST
I ¢
i ¢
HitHH ¢
1T ¢
I ¢
VR
i ¢
HHITT ¢
HIH ¢
HHTH ¢
22.5 T ¢
20.5-23 0 Vi ¢ ICIAY, SILTY, STIFF, MOIST, BROWN
_ LOGGED BY: WHE
SIZE AND TYPR OF BORING: 4 1/4" ID Hollow Stemmed Auger




PRRCISION ENGINBERING, INC. FILR §: 96-133
PROJRCT:  Giant Refinmery ELEVATION: §921.6
(iniza L0G OF TBST BORINGS TOTAL DEPTH: 48.4
e LOGGED BY: WHE
S DATR: §-28-96
8|4 STATIC WATER: U .4
P ¢l K BORING ID: OH-30{0647)
L AP PAGE: 2
0 Ll MATERIAL CHARACTERISTICS pID
DRPTH T Bl B (MOISTURR, CONDITION, COLOR, GRAINSIZR RTC.) {pom)
23.2-23.8  [rro..xxk C |SAND, FINE, SILTY, BROWN, DAMP, MODERATELY DENSE PID=0ppn
21.8 ALl C ALL SAMPLES
23.8-24.3  1//1---1j] C |CLAY, SILTY, BROWN, VERY STIFF. MOIST
20.3-39.7  {///{]]]77725_] € |CLAY, BROWM, VBRY STIPF, MOIST, SOME CARBONATE SBRCKS > 28
T L
/////{/// ¢
i ¢
I ¢
I C
1T ¢
T C
[ C
(i ¢
e ¢
1 C
i ¢
T ¢
i C
HTT ¢
T ¢
(T ¢
i ¢
HIH ¢
I ¢
//(////{/ Y
T ¢
i ¢
//{////// ¢
1 ¢
T ¢
[ ¢
i ¢
39.7 i ¢ :
39.7-41.7  |/f/#xef]}140| € |CLAY, SANDY, WRT, SOPT, RED BROWN, SANDIER @ 41,2-41.7
[1]eeef]] ¢
\ Jljxexf]] ¢
41.7 [fieee] )] ¢
41.7-42.6  {/1i1H111 ¢ |CLAY, BLACK, WET, ABUNDANT CHARCOAL, SOPT, SOME ROOT MATTER
42.6 H {
42.6-44.2 fff *fff ¢ |CLAY, LIGET BROWN, WET, SOFT, VERY SLIGHTLY SANDY, SILTY
¢ ¢
44.7 [ =211 ¢
44,2-47.3 1000558000 ( |GRAVEL, WATER BEARING, CHERT, SANDSTONE, SOME LIHESTONE, MODERATELY DENSE
000588000(45 | ¢
000885000 y
000855000 $

LOGGED BY:

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

WEEK




BRECISION EHGINEBRING, INC. PILE #: 96-133
PROJECT:  Glant Refinery RLEVATION: §921.6
Ciniza L0G OF TBST BORINGS TOTAL DRDTE:  48.4
LOGSED BY: ¥R
"""" T DATE: §-28-9
s 11 STATIC WATRR: 2478
Pl BORING 1D: ( ow-ao(/osm
P 2AGE: 3
{ ik I - PID
DRPTR 1_lply (MOTSTURE, CORDITION. COLOR, GRAINGIZR. BTC. ) (opn)
44.2-47.3 |000355000] | C |GRAVRL, WATER BEARING, CEERT, SANDSTONE, SOKE LIMESTONR, MODERATELY DEFGE PID-Oppa
000885000 | ¢ ALL SANPLES
4.3 looosssoool | ¢
17.3-40.4 ¢ |SHALR, CHTHLE FORMATION, NOIST, EARD, RED TO WAITE {CARBORATE TNUURATION]
¢
TOTAL DRPTH NOT8: STATIC WATRR BLEVATION 33.5 @ .5 HOURS AND 2¢.4 & 72 HOURS
50
55
60
50

1y

4" 1

ad Auger

LOGGED BY:

HER




= OEPTR 1M FEET

10

10

19

40

50

8t

10

a0

160

1o

$20

130

140

159

160

LABORATORY TEST DATA

BORING OW-—1

[11]
-
_ ATIERECEC STRENGTH 10ST 0ATA | o f - SURFACE ELEVATION: eses FLET.
R o il S P
- T
52 2 = 2 Ede . |E_(5_j&8¢
i — il — =t 3 (™) VY Y I . L
. ey ;: o T lem A (7] 2 oo o z
ws e e 5 I NS mwn x— “f - ¥
gy g1 - = w (20D e lms— = w o '
=g = sl = S |® |G&E
~ = s = = o X SYMBOLS DESCRIPTION
o,
60 CL | TRIASSIC PERIOD
o CHINLE FORMATION
. i RED D REODISH BROWK CLAY WITI TRACE TO SOME
5.0, SILY, CALCAREDUS, HIGHLY WEATHERED
a0,
4.2:
3.8 i
. ESHXHALE 27 FEET: SHALE, REDDISH BROMN, SILTY, CALCAR.

T,
i
!
i

i

t
-y

KEY TG BORINGS
ROCK SYMBOLS

EQUS, SOFT, FRESH
GRADES HARD FROM 33 FEET

GRADES WITH OCCASIONAL THIN LIMESTOME_INTER-
BEDS FROM 40 TO S0 FEET

GRADES WITH THIN SANDSTOHE [NTERBEDS FROK 4%
T0 S0 FEET
GRADES SOFT FROM 65 FEET

GRADES WITH THIN SANOSTONE AND LIMESTONE
INTERBEDS FROM 75 FEET, MARD

FEET: SAHUSTOHE, VARIEGATED BROWN TO LIGHT
GRAY, FIRE GRATNED, SILTY, SOFT, WITH ROUNDCD
TO SUBROUNDED, CLEAR TO FROSTED QUARTZ GRATXS,
HMICACEQUS, FRESH

SHALE @

98 FEET: SHALE, REODISH BROW. SILTY. SOFT, FRgsH

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

4-INCH PYC PIEZCMETER [NSTALLED WITH PERFORATICNS
FROM 89.1 70 99.3 FEET,

GRAVEL PLACED FROK 88.0 TO 99.3 FEET AND SEALTD
WITH CEMENT AND BENTONITE TO SURFACE.

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

= TN,
B SeAl SANOSTOXE ,'fégf-g HIDSTONE
ROTES:
1. PENETRATION RATE [N MINUTES PER FOOT WAS DETERMINGD

BY THE TIME REQUIRED TO DRILL EACH [NTERVAL SHOWN
RITK A CABLE 700L RIG.
2. ESTIMATES OF SOIL COMSISTENCY AND ROCK STRENGTH ARE
BASED ON PERETRATION RATE USIHG THE FOLLOWIKG CRITERIA:
<4 2 MIN./FT.-SOFT
>4.2 MIN./FT.-HARD
3. ELEVATION GIVEN IN FEET ABOVE MEAN SEA LEVEL.
¢. SOIL CLASSTFICATION [S BASED ON UKIFIED SOIL CLASSI-
FICATION SYSTEM (PLATE A2-1}.
5. ALL QEPTHS REFER TO DEPTH BELOW GROUND.
5. SEE PLATE | FOR LOCATION OF WELLS.

LOG OF BORINGS
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LABORATORY TEST DATA BORING ow-2

WEFERCE TR TR R Lo =] EIRESR

Y s G

ireszsann 1ram—y e

< DEPTA IR FEET

50

100

118

128

139

1%

150

13

LOG OF BORINGS

SHALH

w

o
- IR STRTNGTH 1281 0ATA = s . SURFACE ELEVATION: es71 FEET
2 i e = 1 z 0 3t
SS|E k| B e8s E (E_|2¢ 3
ex IS _[Bm_| = S |8zl ExIl 3 cree

AR =R i B JEciEis|wF |28 @
el laREes 5 HEREE R R
g7\ Bz FOESERNE |5 (B
== = EE = 4 3 SYMeols DESCRIPTION
. | TRiAssic pertop

CHINCE FORFATION
SEDDISH BROWH SILTY CLAY, SOFY, MIGHLY WEATHERED

L 74,,78‘{’

34 FEET: SHALE, REDDISR BROWH, SILTY, CALCAR-
€OUS, SOFT, FRESH

GRADES BROWN FROM 50 fEET-

GRADES WITH SOME FINE SARD FROM 58 FEET

SILT AKD FINE SAXD GRADES OUT FROM 70 FEET

. GRADES DARK GRAY FROM 7S FEET
GRADES WITH TRACE TU SOME SILT FROM 80 FEET

FEET: SHALE, DARK BROWM TO BLACK, WITH SOME
SAND AND GRAVEL-STZED FRAGAENTS OF PETRIFIED
W00, HARD

GRADES GRAY FROM 38 FEET

@
aQ

GRADES PURPLE YO GRAY FROW 100 FEET

GRADES SOFT FROM 170 FEET

GRADES HRRD FROW 120 TO 125 FEET

GRADES REDODISH BROWM FAOM 125 FEET, SOFT
GRADES MARD FROM 130 FEET

GRADES TO PURPLE AMD REDDISM BROWW fPOM 125
FRET

143 FEET: SANDSTONT, BROWN, FINE-GRAINED, SUS-
ANGULAR, CALCAREOUS, WELL SORTED. SOFT

HALE

62.5 FEET: SMALE, PURPLE TO REDOTSH BRCWH,
NITH SOME $1LT, RARD

BORING COMPLETED AT 163.0 FEET OK 10/31/80.

4-INCH PYC PYIEIGMETER [NSTALLED WITH PERFOPA.
T{ONS FROM 48.0 10 68.0 FEET.

CRAVEL PLACED FROM 2.0 TD 68,0 FEET AND 302 IHG
SEALEQ WITH BENTONITE AND CEMINT TO SURFACE,

GROUND WATER LEVEL MEASURED AT 31.2 FEET BELOW
GROUND [/5/81.

Dakeg B MOOTER




i et g
@ m‘d—u_u." e i ‘

Ly S e e

TABLE 2 P2 4 ”““30"‘" N P .

FWE . 7 D
SUUARY OF VELL DATA g K e LL?,,M{.- »
el T ¢

COORDINATES A GROUND A DATE

COMPLETED

pJjafl DEPTH or 3| eLevarion
AQULEER UATER | WATE
INTERVAL ATER

NORTH . WEST ELEVATION

B 3190 5150 11/10/80 6861.6
5985 5125 10/31/80 £839.8

5855 4220 11/04/80 - AT 6841.6

4960 3565 11/07/80 XlOO—m L 6851.8

4325 2970 11/12/80 et 6865.8

3875 3740 11/18/80 6865.3
2215 3445 11/21/80 6872.4
2710 3470 11/25/80 £870.3
1365 1455 12130180 6902.8
4490 1540 12/15/80 15ta7.3 6891.7
4790 970 12/10/80 ~70-106 7499 23.2
4245 495 12/17/80 . | N39-45 35{48 25.8
3800 1365 12/02/80 N\ 47-50 45155 26.8
:g 3885 1195 1/03/81 40— © 31.8
! 1955 1020 12/04/80. “\61-82 7218
! 2965 410 12/19/80 50.2
' 5475 1875 1/02/81 - 12.5

|
| R e =

! -l-lF.stimuted - survey required gbepth 'underlined {g- maximum depth of well

™ e Tan 5019814 ﬁ]Does not include zoues of sandy shale below
wntar table .




GROUND SURFACE ELEVATION

6900

6850 4

6800

6750

SECTION A-A’

NORTHWEST

ol
I

Q
=

+
e~

SH

6700~

LAND TREATMENT

AREA
N
4 ™~
AOW-5  MW-4
Md=1 =MW-3  OW-4
A
A4 CcL A A
v tL oL
ct
oL
Y
SH SH SH
SH SH
cL -
2 =
LS/SHES

UPPERMOST AQUIFER

SCALE
0 250 800

FEET
VERTICAL EXAGGERATION: 10X

SOUTHEAST

OwW-20
FILL

43

SH
MS

UPPERMOST AQUIFER

NOTES:
1. SEE PLATE 1 FOR CROSS SLCTION LOCATION,
2. SOIL AND ROCK CONDITIONS SHOWK EXIST ONLY AT

BORING LOCATIONS. CONTACTS ARL INTERPOLATED,
AND CONDITIONS BETWEEN BORINGS MAY BU DIFFIRENY

THAN SHOWN .

GROUND WATER LEVELS INDICATED 8Y X . MEASURED
OCTOBER 18, 1981 LXCEPT FOR MM-3 WHICH VAS
HEASURED NOVEHBER 10, 1981,

k. * PROJECTED

PREFARED Shell Oil Co.

CROSS SECTION
A-A

v Dames & Moore Plate 2
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B AR R SEE 5=

ABR EER | B

e B 2

s e

= QEPTH M FEET

18
b1
<8

H

1

10

11

13

180

e

128

214

146

154

180

LABORATORY TEST DATA

BORING OW-3

W
-
RTTENBIRG STRENSTH TEST DATA - < SURFACE ELLVATION: esTe FEET.
= M | = - 34
s2C | [T <5z = |z |88 ZIEN
ax {5 |2 oL ERE e, I3 C "
EXZFEEE 2 EEL EsEEg| el B8 2 ¢
RS e DR S lLEE LI SESIST| 2= e B
i E; - [ > ih| e T wien T 0D ] gg 2
el - fnd :: -t v :: < = < w E
= = | =g = o ¥ SYHBOLS DESCRIPTION
12 CL | JRIASSIC PERIOD
_~_ CHINLE FORMATION
REODISK BROMN CLAY WITH SOME FINE'SAND,:SOFT,
1.8 HIGHLY WEATHERED

~N
~N
w

LOG OF BORINGS

GRADES WITH SILT FROM 15 FEET

g
FINE SAND GRADES QUT FROM 25 FEET

28 FEET: SHALE, QED T0 REODISH BROWN, SILTY,
CALCAREQUS, HARD, FRESH

GRADES SOFT FROM 35 FEET

" GRADES XITH SOME FINE SAND FPOM 50 FEET

BORING COMPLETED AT 67.0 FEET OM 11/4/80,

4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS ™
FROM 47,0 TO 67.0 FEET.

GRAVEL PLACED FROM 36.0 Y0 67.0 FEET AMD BORING
SEALED WITH BENTON{TE AND CEMENT TQ SURFACE.

GROUND XATER LEVEL HEASURED AT 34 .4 FLET BELOW
GROUND OR 1/5/81.

¢

I—
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a——

r~ v

pr—t g

o~

rm -

e

<= QLPTH IN FLEY

H

38

48

56

1t

182

118

128

1318

148

131

160

LABORATORY TEST DATA " BORING Ow-4
AlTERBERG - < .
- A STRERSTH TEST DATA = < . SUR;ACf ELEVATION: eme+ FEEY
T 9= S |z &8
o Z LESe L |5 5_{2¢
L cFEsSn I EE_|EciE8slaF S s B-
22 |gRBEN 5 EER SSRGS
== ¥ =egi="z""s = |22
R g £ 3 srusols DESCRIPTION
.
2.0 CL | TRIASSIC PERIOD
- ; CHINLE FORMATION
REDDISH BROWM SILTY CLAY, SOFT, HIGHLY
1 3
GRADES MITH SOME FINKE SAND FROM 15 FEETV
— ISHALE 28 FEET: SKALE, REDDISM BROWN, SILTY, WITH SG(
5 FIKE-GRATHED SAND, CALUREOUS HARD, FRESH -
4,
5.0
5.4
= GRAUES GRAY FROM 60 FEEY
¥
By
p:
=y GRADES WITH THIN LIMESTONE INTERBEDS FROM
5.4 85 TO 100 FEEY
—— p—|
5.0
8.4
R 1.5 35.) 100 FEET: SANDSTOME, LIGHT TO DARK' BROWN, ms-
GRAINED, HARD, FRESH
BORING COMPLETED AT 102.0 FEET OM 1177780,
4-1IRCH PYC PIEZOMETER INSTALLED WITH PERFORATLONS
FROM 62,0 TO 102.0 FEET.
GRAYEL PLACED FROM 62.0 7O 102.0 FLLT AND BORING
SEALED NITH BENTOMITE AND CEMENT TO SURFACE.
GROUND WATER LEVEL nwunzu AT 29.2 FEET BELOW
GROUND ON 1/5/81.

LOG OF BORINGS

D 1 8 & OO
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! '

fos e e

= DEPTH IN FLEY

18

18

b1 ]

9

5t

16

10

114

100

e

128

130

148

150

{80

L0G OF BORINGS

LABORATORY TEST DATA BORING OW-5
ATTERBIRS :‘j
o
- LIMITS STREXSTH TEST DATA - z . SURFACE ELEYATION: ess2 FEET
e T eal s S iz |38
== |3 = ol ol ® e Slv v ¥
EE | Sooso C O RET|EolBaoloFlE2s <5
we |oXiZed 5 ZENGD =B/ E— 881w
718 BT |z PEETERTIE IR |12
- -t i o =
- ‘o‘: = = o I SYMBOLS DESCRIPTION
0.8 ““” WL | TRIASSIC PERIOD
b ‘CHINLE FORMATION
py 4/ €L 1'8r0uN TO REODISK BROMM FINE SAND WITH Some S1
“f//,4 AMD CLAY, SOFT, HIGHLY WEATHERED = = .
; .5 FEET: REDDISH BROWN SILTY CLAY,SOFT. NIGHL:
1.0 /4 WEATHERED o1 Mgt
1.6 ;/ GRADES WITH GRAYEL-SIZED FRAGMENTS OF SANDY
] ___{;//4 STONE AND LIMESTONE FROM 15 TO 25 FLET -
1.4 /%/' ‘ '
i .
z.n%
2.3 %
_
S I T ///
N
2.8 %
N 7/77)!
SRALR 48 FEET: SWALE, REDOISH BROWK, SILTY, WITH SOME
R — SAND, SOFT. FRESH :
— GRADES WITH DCCASIONAL THIN INTERBEDS OF
3.2 = SAKDSTONE AMD LIMESTOKE FROM S5 FEET
4.5
R =
1.6
)
<o :
5o 82 FEET: SANDSTONE, REDDISH BROWN, VERY FINE=—
- GRAINED, INTERBEDS OF MHITE TO GRAY FIKE
— GRAINED SANDSTOHE, SOME MICA, SOFT, FRESH
4.2
———c
BORING COMPLETED AT 92,0 FEET OX 11/12/80.
BORING CAVED FROM 25,3 10 92.0 FEET.
e T EZONETER ST RS TALE D W T B TR ey
]

DR DGR 8 RO Bl
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APPENDIX A

WELL CLOSEOQUT RECOMMENDATIONS - CINIZA

OwW-3

Oow-4

OW-5

ow-7

Oow-9

OwW-10

Oow-11

YES

CLOSED

YES

YES

YES

YES

REFINERY

‘Well montors the Sonsela at the western edge of the property.
Well is artesian flowing. Recommend adding pressure cap.
Well drilled to the Sonsela (1437, backfilled with cuttings, gravel
packed and screened from 43-68'". Potential for commumication
between upper water bearing zone and Sonsela considered high.
Log questionable; location of upper water bearing zone not
knowmn.

Suspect poor logging. Location of water bearing zone not
kmowr. Well screened and gravel packed from 3667 Believe
water bearing nterval is a very thin zone at approximately 67
based on recent data. This zone may add water to otherwise dry
sandy zones above.

Locatsd in the center of the land treatment umit. Logs mdicate
that the well is screened in the Sonsela and likely is gravel
packed actoss other water bearmg units above, creating the
Dpotential for aross contarmination. Logging guestionable.

This well was closed in 1996 after it was observed screen used inn
constrastion of the well was exposed at the ground surface.
Water producing zone is not knowrn. Screen and gravel pack
estends 25'. It is believed that the well produces from zone on
Chinle pius sands above - 2 distmct zones. Zones should not be
aliowed to intermix. Located in a low water area and floods
duoring rainy season.

This well is Jocated in the Sonsela. Gravel extends into the
allirvial material above the sandstone. Potertially cr0ss
contamination can occur between Sonsela water and water in the
alluvial materials above. The well is also located in & standing
water area and is subiect to floodms.

Well appears to be sound butis located in arsa subject to surface
flooding. T

Used as the up gradient well for monitoring water cOIming into
the facility. The location of the well is not truly up gradient of
the facility. Recormend replacing this well with a well thatis up
gradient of the facility. Well is screened below the producing
>one. Well was originally drilled to 150+feet, backiilled with
cuttings then screened. Water producing zone can be Cross

contaminated with material below the actual production zone.

Continue -




o DEFTHR IX FELT

1%

28

L]

48

st

H

1

e

1re

138

1e

159

e

LABORATORY TEST DATA

BORING Ow-7

Y

]

-— HAL K]

a—

LOG OF BORINGS

w

o
_ “J;tu“[sn STROCCTR TEST pana | = =3 SURFACE ELEVATION: 6872 FEEY
= . == et - z O ’ S

- - oi - - O
S5 ls - 2 LESg |-, [B_|E_J2°
22 1cFBEs - EElEclBsc|oF|EE| s 5
vZ =222 5 BEy s E=QIST =B
v iE = L Eeg=TESTE |5 |ws .
ZT s 2 o _
I s sye = & 5 SYMBOLS DESCRIPTIOR
&
3.2[unilf " | IRALSSEC PERIGD

chmt.{ FORMAT 20K ‘ )
BOLSH BROMK SILTY CLAY WITH Some fIn g
SOFT, HIGHLY WEATHERED . (S0

GRADES HARD FROM 15 To 30 FEEY

GRADES WITH TRACE COARST SAND FROM 30 To 40
FEET

GRADES HARD FROM 35 FELY

4

>~

FEET: SHALE, RED, WITH SOHE. SAND AND SILT,
HARD, FRESH

GRAOES WITH OCCLSIdNAL THIN LIMESTONE INTERBE
FROM 55 FEET .

BOREXG COMPLEVED AT 70.0 FEET ON 11/18/80, .

4~INCH PVC PIEZOMETER JKSTALLED WITH PERFORATIONS
FROM 50.0 TO 70.0 FEET.

GRAYEL PLACED FROM 45.0 TO 70.0 FEET AND BORING
SEALED WITH BENTOMITE AND CEMENT TO SURFACE,

GROUND WATER LEVEL MEASURED AT 6.7 FEET 8EL0¥
GROUND ON 1/5/81.

DARIMNE B RAOOME
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e OEPTN IM FEET

18

85

28

46

1

18

188

111

118

112

48

158

158

LABORATORY TEST DATA " BORING Ow-9
Peny
ATTCREERE <
= LIKITS STRENSTH TEST 0aTA | o= z ., SURFACE ELEVATION: es73 fEfT
=L N S S iz |88
== iz = S oLEaE . S 1e |k«
HE S 88— T EETleEnmCFIES < 5
wr e ima v Mo w —SIluR ISl ead | & ou
B ETRTT] 2 S CEERE R 2Tk
- - b= ‘:“_‘ = = o ¥ SYHBOLS DESCRIPTION
1.5'7/,2:’7 TRIASSIC PERIGD
0 CHIKLE FORMATION ‘
Z REDDISH BROWN SILTY CLAY, SOFT, HIcHy y
1.2572 GRADES GRAY FROM 6 FEET VEATHERED)
1.0
3.2
33 .
6.7 23 FEET:  SANDSTOME, BROWN, FINE-TO COARSE-GRATX
— WITH GRAVEL-SIZED FRAGHENTS OF LIMCSTONE ‘AXD
8.5 CHERT, CLEAR T0 FROSTED QUARTZ GRAIXS, HARD.
b FRESH B
- GRADES SOFY FROM 30 FEET
42
J— GRADES GRAYISH BROWN FROMW 40 FEEY
&0 BHALE| 46 FEET: SHALE, GRAY, SANDY (FINE-GRAINED).MITH
OCCASIONAL THIX INTERBEDS OF LIMESTOME, S0
FRESH
3.2p—=
35 55.) 58 FEEY: SAMDSTONE, REODISH BROWK, FINE-GRAINCD,.
. THIN LAYERED, SOFT, FRESH
BORING COMPLETED AT 60.0 FEET O 11/21/80.
4-TNCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 23.0 YO 43.0 FEET.
GRAYEL PLACED FROM 19.0 TO 60.0 FEET AnD BORING™ |
SEALED WITH BENKTONITE AND CEMENT TO SURFACE.
GROUND WATER LEYEL MEASURED AT 0.5 FECT BELOM
GROUND ON 1/5/81.
Lan -1
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o REPTR 1N FELT

1

%

18

40

5t

18

111

138

1ie

12¢

138

e

158

Y

LABORATORY TEST DATA

ELSEWRERE

TESTS ALPORIED
Ligwe Ly

ATTERBERG

LIKITS

STRIKCTX TEST DATA

INDEX
(%}

¥

PLASTICITY

TIPE OF TEST

AOIHAL
oR CONFINING
PRESSULE {25

SIRESS
{411}
PENETRATION RATE

HOISTURE COXTENT
{%!
BRyY DERSITY
14411
MIRUTES/FOOT

SYMBOLS

SKEAR STALRGTH
{rsf)
SEVITOn

BORING OW-10

SURFACE ELEYATION: es72 FEET -

DESCRIPTION

a

./.o(
§a
=
2
8
Az
§
=
E
E

-

LOG OF BORINGS

TRIASSIC PERIOD
CHINLE FORMATION

GRADES WITH YRACE TO SM NEDIIH
GRAINED SANO-SIZED PARTICLES OF- QfEfﬂ' 3
PETRIFIED WOOD. AND LIMESTONE FROM 8; F
FEET: REDOISH BROWN SILTY Fl!E—GMUED

FEET REDDISH BROWM SlLTY CLA
SOFT, RIGHLY WEATHERED

SAKD GRADES OUT FROW 16 FEET .
GRADES WITH SAND FROM 24 FEEY

STONE FROM 28 FRET

-

34 FELT: SAMDSTONE, COLOR VARIES FROM DARK AND
REODISK BROWN TO WHITE TO LIGHT GRAY, SILTY,
FINE~GRATHED, HOMCALCAREOUS, SOFT, FRESH

GRADES BROWN FROM 45 FEET

63 FEET: SHALE, BRAY TU PURPLISH GRRY, SILTT,
WITH OCCASIONAL THIK INTERBEDS OF TAX.TO
BROWK, FINE~GRATNED, CACCAREOUS SANDSTONE,
HARD, FRESH

BOAING COMPLETED AT 68.0 FEET ON 11/25/30.

4-INCH PYC PIEZOMETER INSTALLED WITH PEEFORATIO!G
FROM 40.0 TO 60.0 FEET,

GRAVEL PLACED FROK 36,0 TO 68.0 FEET AND BIRING
SEALED WITH BENTONITD AND CEMENT TU SURFACE.

GROUND WATER LEVEL MEASURED AT 1.7 FEEY SELOM
GROUND OK 1/5/81.

mnamE B RO TN
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MONITORING WELL IDENTIFICATION REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT

HAZARDOUS WASTE SECTION
P.0. BOX 26110
SANTA FE, NEW MEXICO 87502

FACILITY NAME

EPA 1.D. NUMBER

Giant Refining Co. - Ciniza

NMD000333211-2

COUNTY McKinley
WELL NUMBER SMW-5
WELL LOCATION (LONGITUDE) 108 26' 03"
WELL LOCATION (LATITUDE) 3529'41"
NEW MEXICO STATE PLANE (X) 320,778.61
(Y) 1,636,05428
AQUIFER NAME Ciniza Sand
AQUIFER CONFINED? xx UNCONFINED?
WELL INSTALLATION DATE 9-25-85
DRILLING METHOD HLWAG
INNER CASING DIAMETER 2.0"
BOREHOLE DIAMETER 6.5"
CASING MATERIAL 58304
METHOD OF DEVELOPMENT Compr
ELEV. BOTTOM OF BOREHOLE 6800.68
ELEV. BOTTOM OF WELL CASING 6801.78
ELEV. BOTTOM OF SCREENED INT. 6804.78
BELEVATION OF SCREENED INTERVAL 6824.78
SURVEYED ELEVATION OF CASING TOP 6878.02
DATE OF REPORT  2-26-96 SIGNA
NAM Dorinda Mancini

WELLIDS6.xls OW-11

2113197
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BORING OW-11

SURFACE ELEYATION: Sa2a FeeT
Dyte @mpu/eJ 13730780
Coprd tarstes 13654, 455w

OESCRIPTION

LABORATORY TEST DATA ‘:‘
ATTERRLRE o
- Catts SIRONGTH JEST OAT4 | = z .
-2 e S i_ [=z5
SieS e e S ogdls = (£ (g2¢
= EE 3—5:— = =§7;:§:: or EE g;
=|=Z =X 2S5 ZEL D525 5T S g w
=T E B ==z : £ 5 srmmois
==
2
1 -
28
]
“ WY
S
58 4
£
L
3 _‘
18
‘-J§
— B
! ——
LIEE=
1.0
i3
5 —~5
LIEES
u%
13
182 EE
i
Y
— ey
113 2.0
- [
ER
2.3
2.3
128 2
W=
2.2
138 P
2.2
2.7
148 i
2;7
2.2
158 =

L

LOG OF BORINGS

TRIASSIC PERIOO

CHIALE FORMATION
REDOISH BROWH SILIY FINT SAND, SOFT, Ri@ay

1

i

© SANOSTONE, THINLY BEDDED, MARD, FRESW

BORING COMPLETED AT 150.0 FEET ON 1270786,
4-INCH PYC PIEZOMETZR INSTALLED WiTH PERFORATIONS

GRAYEL PLACLD FROM 35.0 70 £5.0 FEET AND SORING
GROUND WATCR LEVEL MEASURED AT 20.2 SEET SELOV

Bortom s C+$/n~(/q &5, ?3’

WEATHERED

GRADES WITH GHAVEL-SIZED FRAGMENTS OF FIne
SARUSTONE ANO LIMESTONE FROW 7 FEET

FEET: SWALE, GRRY, SILTY, wITH CCCASTORAL
THREN INTERBEDS OF wHITE SANOSTONT, SOFT,
FRESH

GAADES WITH REDDISH BROWN SAMDSTORE INTERBEDS
FROM 20 FYET

GRADES WITH LAYER OF WHITE, FINE-GRATNED
SANQSTOME FROW 23 TO 24 FEEY

FEET: SANDSTONE, WITE, FINE-GRAINED, WITH

GRAVEL-SIZED FRAGMENTS OF CHERT, OCLAS JOMAL
THIN [NTERREDS OF REDDISH BROWN FINE-GRATNED

FEET: SHALE, GRAY TO PURPLE, SILTY AND SARoY, ]
SOFT, FRESA

GRAQES WITH SOME SAND FROM 47 FEET
GRADES GRAY AND HARQ FR(M 50 10 55 FEET

GRADES MHITE YO LIGHT GRAY FRCW S5 FEET, SOFT

GRADES PURPLE FROM 68 FECT

SRADES GRAY FROM 78 FEET

GRADES WITH CCCASTOMAL THIX INTERBEDS OF
LIMESTONE AND GRAVEL-SIZED FRAGMENTS OF
CHERT FROM §2 FEET

GRADES REDUISH BROMN FROM 103 FEET

|
|
i

GRADES GRAY ARD HARD FROM 110 FECT
GRADES SOFT WITH MO INTERBEDS FROK [14 FEET
GRADES PURPLISH GRAY FROM 117 FEET |

GRADES GRAY FROM 140 FEET

FROM &3.0 TG 65,0 FECT.
SEALED WITH BENTOMITT AND CEMENT TO SURFACE,

GROUNG ON 1/5/81.

IS NE B nec-ooe s
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Ja

11787797

12:24

PRECISION ENG.

= 5857228219

LABQRATDRY TEST DATA

- QteIg i fLY

11394 1111

1L8Ts st rgaiip
LIgute Limil

3121141
LR

SYRiBCI® T{ST DAY

ix}
PATTICHTT

oex

{x}

e
i

ROLEAL
4 coxfinixt
PALssgnt (28i]
11y
BVl
jret)

f1r
14
DEY pEasiYY
PENETRATION AATE
SMIMUIRBAFQOT- -

HANEIVRE CONIERT
it

JUPg o velt
SHEAR LT8LRLIR

NG. 388 bz

BORING OW-12

SURFACE ELEVATION: apan FEET

BLSCRIPTION

W
("]

18

k1

1.0

38

o [

.
(-4

I

40

N2
o

-Iwg *

it

11

581

&
o
|

1

49 pd
g § )
N

o
.
o

.t.

=
-~

E 1]

w v}-‘ M
9 §

o

186

-»
\o4

Hln

H

WAL E]

TQIASSIC PERIQD

CHTLE FODATION

IGNT BROMK FINE SAND WITH GRAYUL-SIIED FRAGAENTS
OF CHERT, LINESTORI. ARD PEYRIFIED 000, SOFT,
RIGHLY VEATHERED

'3 FEEY: SANDUSTONE, LIGHT GROMN, FINU <GRAINED
GITH SOME MEDIWM YO COARSE GRAINS,
OF QUART? WITH MINOR CHERT AMD (INESTOXRE,
HARD, FRESH
GRADES SOFT FRONR.J7 FECT
GRADES NARO FROR 20 TD 248 FEEY

26 EET:  SNALE, REDOISH BAOWM, SILYY, SAKDY,
WITH GRAVEL-SIZED FRAGMENTS OF PEYRIFIED DD
AND LIRESTORE, SOFT. FRESX

GRADES WARD FROW 29 FEET

4
g
e
j
R
it}
L
4

DS R

¥4

a

&

GRANES S0FT FRONS 40 FEEY

CRADES WARD FRDK 49 FEET

S

R AR

61 FEEY: SARDSYONE, GRAY, STLYY, FIRE-TO MEDRTIN-
GRATMED, CALCAREOUS. MAED. FRESM

Ned FEET: SHALE, GRAY, SILTY, SANDY, SOFT, Farsy

GRADES MARD FROM 90 FEET

S -

W
o

I

(%
P
o

Vie

~
5t

.4\ .

128

\\,!\
N

-
-
[

N\
N\
{

138

|

i
-
.’."
S

k3]

2

111}

[
-
2

158

13 t

anm v

LOG OF BORINGS

104 FEET: SAMDSTONT, GRAY TU BLUISH GRAY, FIXE.
GRAIHED, TWINLY HEDDED. MOHCALLARCOUS, VIR
INTERBEDCED REDDISK GROVR SANDY MUDSTORE, MARG,

FRESY
GRAGES BROWN FROM 112 FEET

Dor 14D

183 FEET: SWALE, GRAY, SILTY, SANOY, MARQ, FRESK

BORING LOWPLETED AT 345.D FEET ON 12/15/80.

§-THCH PVC PICZOMEYER INSTALLED ¥ITH PERFORATIONS
F2OW 111.8 10 137.8 FEET,

GRAVEL PLACEO FRO™ 105,0 TO 137,68 FEEY AND BOADNG
SCALED WITH SENTONITE ANO CCHONT TO SURFACE,

GROUMD WATER LEYEL MEASURED AT €7.3 FEEY BLLOW
GRCUMD OX 1/5/B1.

WG T NI BB SOt o
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owW-12
OW-13

Ow-14
OwW-16

OW-1TRW~4)

- OW-18
OwW-20

OW-24

OW-25(RW-3)

OW-26

BGAOW-2THERW1)

B-1(OW-28)RW-2)

OowW-29

OW-30

NO
NO

NO

CLOSED
YES-

YES

YES

NQ

YES

NO

NO

App:  ly well constructed. Well secreened in the Son

down gradient of the facility. Recommend keep as an
intermediate monitoring point.

Apparently well constructed. Well screened in the Sonsela
down gradient of the facility. Recommend keep as an
intermediate monitoring backup well

Well is known to be contaminated. Used to track contaminant
migrating on top of the Chinle shale in Area 1 (see plume sheet).
Sonsela well within the tank farm berms. Well provides a direct
pathway to the Sonsela if 8 tank is compromised.

This well connects the Sonsela and the zone on top of the Chinle
shale directly. The zone on the Chinle shale is contarmnated.
Cross contamination is imminent if this well is not closed.
Sonsela does not appear to be impacted as yet because of its
artesian potential. This well should be closed immediately.

This well was destroyed during construction activities.

Well drilled into the Sonsela but screened above in a "mudstone”
zome. Unknown how the well was backfilled to the screened
interval. Suspect cross contamination may Ocour with water on
top of the Chinle Formation. This well has been damaged twice
and repaired because of site construction. Well up gradient from
tank famm, but, down gradient of the facility, Water producing
zone carmot be deartv identified from the logs.

Well was gravel packed from 28-61'. The zone lying on top of
the Chinle Formation is in direct contact with the sandy stringers
above allowing immediate conumunication between the zones.
The potential for cross contamination, should one or the other of
the zones become contaminated. is higth.

The well is screened in an upper part of the Sonsela and the zone
lying on top of the Chinle shale. The zone on the shale is
contaminated and cross contamination will oceur. Sonsela
appears o not have been impacted, as yet. Sonselahas likely
not been impacted because ofits artesian properties. Closure of
this well should be a proritv or cross contamination will ocour.
“This well is scresned in the Sonsela. Itis Jocated within a tank
farmn berm area. Loss of integrity of the tanks will inject product
directly into the Sonsela. Recommend priority closure.
Currently a recovery well in Area 1 plume. Well is screened mn
the zone on top of the Chinle shale.

Originally converted from 2 boring to & well becanse of the
discovery of product on the water surface of the zone lying on
top of the Chinle shale. No product has been observed in the
well since the original discovery. Recommend Closure since this
well is inside a tank berm area and can potentially inject product
to the top of the Chinle if tank inteeritv is Jost.

Screened across the zone on top of the Chinle shale. Currently
used to monitor for contaminant constituents for the Area 1
phume.

Screened across the zone on top of the Chinle shale. Currently
used to monitor for contarninant constituents for the Area |
plume.

Continue




LABORATORY TEST DATA

BORING OW-13

o
-~
- ult':‘:lx!isn STRENGTY 1657 BATA - . SURFACE ELEVATION: 6914 FEET
— e =y - o -
[t T — - bdl .2t BE ) - - o
El=s o7 B2n - RS EciEsg|er s 8
ZiRZ|g=gx— S ESsE vl ExSl2 T E s
- ™ Ll tevSeiand
SiETE E [ & FlgjzTEvlE |5 |z
= | =g = ¥ 3 syMeoLs DESCRIPTION
¢ 1 ‘// CL | YRIASSIC PERIOD
. % CHINLE FORMATION
REDOISH BROWM SILTY FINE SANDY CLAY, SOFT, W]
- 2.6 s ALY, EATHERED =
. N \ameswrmmmmmsmsrzn
. - EEEN FEET: SHALE, REDDISH SROWM, STLTY um
—_— FINE SAND, SOFT. FRESH
[N i=—x
H "
= GRADES WITH THIN LIMESTONE :mmms FROM.2
. 70 32 FEET
18 T E=
3.3 =
T §.4 GRADES GRAY AKD HARD FROM 40 FEET
1]
GRADES REDDISH BROWN FROM 55 FEET
1]
1 70 FEET: SANDSTONE, MHITE TO GRAY, FINE-GRATNED,
IXTERBEDDED NITH REDOISH BROWK SANDY MUDSTOME,
THIX BEDDED, RARD, FRESK
e 79 FEET: SANDSTONE, LIGHT BROWN, FINE-GRAINED
WITH SOMC MEDIUN TO COARSE GRAINS, SLIGHTLY
CALCAREOUS, COMPOSED OF QUARTZ ®WITH MIMOR
LIMESTONE, HARD, FRESH
"
L]
11t
6.4 [EHE
SHALE] 104 FEET1 SWALE, REDOISH BROWH, SANDY, NITH
— DLCASTONAL THIX INTERBEDS OF SANDSTONE AXD
114 LIMESTOME, MARD, FRESH
BORING COMPLETED AT 108.0 FEET ON 12/10/80.
RORING ALLOXED TO CAVE FROK 98.2 T0 104.0 FEET.
4-INCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
124 FROM 78.2 TO 98.2 FEET.
GRAVEL PLACED FROM 74.0 TD 98.2 FEET AXD BORING
SEALED WITH BENTONITE AND CEMENT TO SURFACE.
GROUND WATER LEYEL MEASURED AT 23.2 FEET BELOM
GROUND OX 1/5/83%.
138
1e
158 A
10

LOG OF BORINGS

DAanER 8 RerOr
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11

28

18

(]}

Sé

78

198

11t

178

118

e

15t

140

LABORATORY TEST DATA

BORING OW~14

w
- S .
- “J[[Hlég“ STREXCTH TEST BATA = = . SURFACE ELEVATION: e23 FEET™ +
o = I~ - ° e :
S |= S| 2% Z =2 /= 5 ° '
EE(E_Bnd F EETIE_BaoSrlEs| S S
22 |gTRES S EER DRSS ETICE|E o
== = = EColsTEwTiE |2 (%2
- = | 5= = & I SYMBOLS DESCRIPTIOR
a.
2,53 €L | TRIASSIC PERIOD
2.0[%% PP ey
- ’//,f/ . | CHINLE FORMATION o
17 zp% REDOISH BROWN SILTY, FINE SANDY CLAY, CALCARE
=z QUS. SOFT, HIGHLY WEATHERED S
1.6F4 o
V7
57
1.7 ,4/
%
» | =
- SK |24 FEET: REDDISH BROMN SILTY, VERY FINE s,
2.2 SOFT, MIGHLY WEATHERED ,
2.6

I —

g7

poampp.

LOG OF BORINGS

39 FEET: SAKDSTOHKE, BROWK, FIKE-TO COARSE-GRADMED
SILYY, WITH OCCASIONAL THIK INTERBEDS OF LIME~
STORE, HARD, FRESH

BORING COMPLETED AT 45,0 FEET OM 12/17/80,
4-INCR PVC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 35.0 TO 45.0 FEET. o :
GRAVEL PLACED FROM 30.0°T0 45.0 FEET AND BORING
SEALED WITH BENTONITE AND CEMENT .10 SURFACE,
GROUKD WATER LEVEL MEASURED AT 25.8 FELT -SELOM -
GROUND ON 1/5/81. :
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BORING OW-18

SURFACE ELEVATION: ep32z FEEY

DESCRIPTION

LABORATORY TEST DATA w
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LOG OF BORINGS

IRIASSIC PERICO

CHINLE FORMATYON
REDDISH BROWK SILTY FINE SAND, SOFT, HIGHLY.
MEATHERED

17 FEET: SHALE, REDOISH BROWN, SANDY, vrm;soc
GRAYEL-SIZED FRAGMENTS OF CHERT AND PETRIFI
WOOD, OCCASIONAL THIN IKTERBEDS OF L[’ﬁSTONE
ARG SAKOSTONE SOFT, FRESH

GRADES HARD FROM 30 TO 32 FEET
GRADES GRAY FROM 32 FEET

GRADES MARD FROM 37 TO &1 FEET

$s ;
0.5 FOOT LAYER OF FINE-GRAINED, BROWN, CAL<
CAREOUS SARDSTONE FROM 49 FEET s

61 FEET: SANOSTONE, BROWN, FINE-GRAINED, THIX
BEDUED WITH OCCASIONAL TRIN INTERBEDS OF
BLUISH GRAY MUDSTONE, MWONCALCAREQUS, HARD,
FRESH
MIDSTONE INTERBEDS GRADE OUT FROM 65 FEET,
GRADES SOFT

BORING COMPLETED AT B2.0 FEET O 12/4/80,

4-JNCH PYC PIEZOHETER INSTALLED ¥ITH PERFORATIORS
FROM 72.0 TO 82.0 FEET.

GRAVEL PLACED FROM 67.0 TO B2.0 FLET AKD BORING

. SEALED WITH BENTORITE AND CEMEXT TO SURFACE,

GRCUND WATER LEYEL MEASURED AT 27.0 FEET BELOM
GROUMD OX 12/5/80.

DMRNEE B MMOORE

or AT AN 44
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LABORATORY TEST DATA w BORING OW-24
w
ATTIRALRS < .
= LHITS STRENCIR TLST DAYA - £ SURFACE ELEVATIOR: sa7s FEET
Si=z S = = 1= |28
22 |E = S ES e S_|5_{&¢
EIREIZ Bl ©~ EFE| ¥ oenoF 58] < &
=inZiel52Y] 5 SEZI ST =EDIS—(SEfEw
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8 -
2.4F7%] S TRIASSIC pertOD
— 5// ggg}s FORMATTON .
SH BROWN, VERY FINC SANDY CLAY, SoFt
2.0 /// WEATHERED * |.m:m
e — ‘
| 2.0 /
1.6
18 —
2.0
1.8
3 ias
s SHALE 30 FEET: SHALE, REDDISH BROWNM, SAWDY, SOFT,
1 8= FRESH
23 =
4 - i3
3.3
LX)
. 3.7
L)
2.0
=
2.} ==
1 - — ‘
X —
BORING COMPLETED AT £5.0 FEET ON 1/2/81. - -
78 4-IKCH PYC PIEZOMETER INSTALLED WITH PERFORATIONS
FROM 41.0 TO 61.0 FEET.
GRAYEL PLACED FRON 28.0 TO 61.0 FEET AXD BORING
SEALED WITH BENTONITE AMD CEMENT TO SURFACE.
GROUND WATER LEYEL MEASURED AT 32.5 FEET BELOW
it GROUND ON 1/5/81.
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LOG OF BORINGS
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WELL CLOSURE RECORD

WELL IDENTIFICATION: OW-26

LOCATION

STATE: NEW MEXICO —
COUNTY: MCcKINLEY
LOCAL COORDINATES OR
TOWNSHIP AND RANGE: PLANT LOCALS: N3730.74, W1188.93

OWNER: GIANT REFINING COMPANY, 505-722-3833

CONTACT: - DORINDA MANCINI, ENVIRONMENTAL DEPARTM

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-7474

N CONTACT: WILLIAM H. KINGSLEY

CLOSURE DATE: FEBRUARY 26, 1998

REASON FOR CLOSURE: POTENTIAL FOR AQUIFER CONTAMINATION

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 WELL TO THE SURFACE
CAPTURE WELL CONTENTS

SET PRESSURE PACKER ABOVE CASING SPLIT

INJECT GROUT UNDER PRESSURE TO & MINIMUM OF CALCUALTED WELL
GRAVEL PACK VOLUME

)  PULL TREMMIE/PACKER AND GROUT TO SURFACE

s3] AU W
PRI

REQUIRED GROUT VOLUME OF THIS WELL: 22 CU FT
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 35 CU FT
MAX INJECTION PRESSURE: 575 PSI
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