
Monzeglio, Hope, NMENV 

From: 

Sent: 

To: 

Cc: 

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

Tuesday, August 18, 2009 9:30 AM 

Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD 

Riege, Ed 

Subject: Well drilling logs at Gallup Refinery 

Page 1 of 1 

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. I 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, I am sending you several logs for a number of our wells. I hope to send you the remainder shortly. I 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 MessageLabs Email Security System. 

8/18/2009 
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Sheet: 1 OF 2 

Bore Point: 12' West of BW1 

Water Elevation: Not Encountered 

Boring No.: BW1A 

BLOW 
LAB# DEPTH COUNT PLOT 

0-4.0 Continuous IIIII/I II II 
Ill! Ill/Ill 
Ill /IIIII If 
//IIIII/I 1/ 
II !filii /II 
Ill/Iff II/I 
11111111 Ill 

4.0-5.0 /lllfl/11/1 
11/f/111111 
11/llf/1111 

5.0-10.0 IIIII !Ill II 
1/1//IJ///1 
I J/1 filii II 
111/f//JJJ/ 
111/ II IIIII 
IIIII J/1111 
II IIIII/ Jlf 
/111/1/ Ill I 
I I !If 111111 
II J!/1/111! 

10.0-20.0 lf/11111111 
/If Ill IIIII 
!If If II /JI I 
/II Ill /Ill I 
/lllfl/l/11 
I /If Ill/ Ill 
fl//lll/111 
III/IIIII/ I 
l//l/!11111 
II !1///lllf 
!If /Ill!/ I I 
Ill III/II/I 
1!1/11/11/1 
!lf/11/111/ 
Ill /IIIII/I 
If II IIIII/ I 
II/IIIII/I I 
1//1111/11/ 
1//lllll/11 
Ill I /Ill II! 

20.0-24.5 /J/1111/IIJ 
/Ill /IIIII/ 
111/1/l/111 

SCALE 

2.5 

5.0 

7.5 

10.0 

15.0 

20.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Clay, firm, red-brown, moist 

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

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

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

Clay, hard, damp-moist, some slickensides, 

(shrink swell), brittle, slightly silty@ 21.0-21.3 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C :\Documents and Settings\enege \Local Sett1ngs \ T emp\[BW 1 A.xls )Sheet1 

File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: Existing 

Date: 11/10/2003 

%M LL PI CLASS. 

LOGGED BY: WHK 



Sheet: OF2 

Bore Point: 12' West of BW1 

Water Elevation: Not Encountered 

Boring No.: BW1A 

BLOW 
LAB# DEPTH COUNT PLOT 

/IIIII /1 Ill 
1111/lllfl/ 
lllf/!11111 
Ill /11!1111 
1111/J IIIII 

24.5-24.7 ******** 
24.7-26.5 1*/*/*/"1* 

I*/" I* I* I* 
1*1*1*/*f* 

26.5-28.5 **-**-** -
**-**-**-
**-**-** -
**-**-*Yr -

28.5-30.5 II* II* II* II 
//"II* I/* II 
11*/1*/I*IJ 
1/*lf*f/*J/ 

30.5-31.3 11*11*11*11 
31.3-32.3 • * 
32.3-32.9 

~ 
******** 

32.9-33.2 7i*rr7rtl 
33.2-35.0 

~ 
~ ******** 

~ 
II* II* I I* II 

~ • 
35.0-40.0 IIIII II/III 

11/ll///111 
III/IIIII/I 
1111111!111 
II/II/IIIII 
fii//111/IJ 
/1/JIIII/11 

SCALE 

22.0 

25.0 

30.0 

-.. 

----
~ 

35.0 

1/111/11/11! 
1!11/1!1111 
I J/11/1111 I 40.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Sand, very fine, silty, dry, loose, light red-brown 
Clay, very sandy, silty hard, damp, red-brown 
crumbly 

Sand, very fine, silty, dry, slightly clayey, 
occasional < 1 em clay beds, loose-moderate 
dense, very light brown 

Clay, slightly sandy, silty, firm-stiff, very light 
red-brown, damp, occasional laminar salt bed, 
dry, very crumbly in hand 

Clay, sandy, gradational with above dry, stiff-hard, 
very light brown 
Sand, very fine, loose, silty, slightly clayey, 
moderate dense, very light brown dry 
Clay, slightly sandy, firm, dry, very light brown 
crumbles easily 
Sand, very silty, dry, very light brown, moderate, 
dense 
Clay, slightly sandy, silty, hard, dry, crumbly, very 
light red-brown, graditional contacts 
Clay, red-brown, "Fat", damp, crumbly in hand 
carves smooth vitrius surface with knife, hard, 
2 Ia mini of very fine sand in 5' run 

T.D. 40.0 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW1 A.xls]Sheet2 

File#: 03-118 

Site: Ciniza 

Boundary Wells 

Elevation: Existing 
Date: 1111 0/2003 

%M LL PI CLASS. 

LOGGED BY: WHK 
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Sheet: 1 OF 3 

Bore Point: Dike 7-8 intersection 

Water Elevation: 9' bgs 

Boring No.: BW1 B 

BLOW 
LAB# DEPTH COUNT 

0-4.0 Continuous 

4.0-5.0 

5.0-10.0 

10.0-20.0 

' I 

20.0-24.5 

PLOT 
/111/l!llfl 
l/1/11111/1 
/ll//111/l/ 
lf/1/lfl!f/ 
111/lfffl/1 
lf//1111111 
flll/1111/1 
II II/IIIII/ 
111/11/1111 
fllll/11111 
111/11/11/1 
/IIIII/I/ I! 
11111/1111! 
11111111111 
Ill Ill 11111 
/II/IIIII/I 
llfl/l/11// 
I /III/II!! I 
J/1/llll/11 
1/1/f/1//l/ 
l!l/1111/11 
111/1/1/111 
Ill/ IIIII II 
/1///l////1 
lflll//ll/1 
111///1//11 
//Iff/ II fll 
If/ IIIII II/ 
/11//ll/111 
flfl/11//11 
Ill I IIIII II 
Iff/// I II// 
If!/ II /II II 
I /Ill// /II I 
1///fllf/11 
II/J//1/1/1 
Ill I II f/111 
l/1/1/1111/ 
IIIII f/11/J 

/1111/1/111 
II/IIIII/II 
lff//lllf/1 
/11//llfll/ 

SCALE 

2.5 

5.0 

7.5 

10.0 

15.0 

20.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Clay, firm, red-brown, moist 

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

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

Clay. stiff, red-brown, wet {"Fat Clay") 

Clay, hard, damp-moist, some slickensides, 

(shrink swell), brittle, slightly silty@ 21.0-21.3 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Sett1ngs\enege\Local Sett1ngs\Temp\[BW1 B.xls]Sheet1 

File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: Existing 

Date: 10/2B/2003 

%M LL PI CLASS. 
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Sheet: 2 OF 3 

Bore Point: Dike 7-8 intersection 

Water Elevation: 9' bgs 

Boring No.: BW1 B 

BLOW 

LAB# DEPTH COUNT 

24.5-24.7 
24.7-26.5 

26.5-28.5 

28.5-30.5 

30.5-31.3 
31.3-32.3 
32.3-32.9 

~ 32.9-33.2 
33.2-35.0 

~ 
35.0-40.0 

40.0-45.0 

PLOT 

/IIIII/II/I 
lfl/1/1111/ 
11/lll!///1 
lll/1!11111 
II Ill! IIIII 
******** 
/*I*!* I* I* 
/*!*!*I*/* 
f"'l"/*1*1* 
**-**-**-
**-**-**-
**-**-**-
**-**-**-
/!*I/* II* II 
tr'l/*f/*11 
//*II* II*// 
fl*!!*//*/1 
11*1/"ll*/1 

* *I 

******** 

~ 
~ ******** 

~ 
11*11*11*11 

~ * 
/lfl/1/lf/1 
/lfll/1/111 
11111/1/1/1 
fll/l/1//11 
l/1/!lf/ffl 
fl/lf/1/111 
/fll/11!/!1 
fl/111/1111 
Ill Ill! I Ill 
!lllf/!1/1/ 
/llf/l/f//1 
/lfflfll/11 
/1/!/l!fll! 
lll/111//// 
11//!ll!/11 
f/1/flf//11 

SCALE 

22.0 

25.0 

30.0 

t--

1---

~ 

35.0 

40.0 

Precision Engineering. Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Sand, very fine, silty, dry, loose, light red-brown 
Clay, very sandy, silty hard, damp, red-brown 
crumbly 

Sand, very fine, silty, dry, slightly clayey, 
occasional < 1 em clay beds, loose-moderate 
dense, very light brown 

Clay. slightly sandy, silty, firm-stiff, very light 
red-brown, damp, occasional laminar salt bed, 
dry, very crumbly in hand 

Clav. sandy, gradational with above dry, stiff-hard, 
very light brown 
Sand, very fine, loose, silty, slightly clayey, 
moderate dense, very light brown, dry 
Clay, slightly sandy, firm, dry, very light brown 
crumbles easily 
Sand, very silty, dry, very light brown, moderate, 
dense 

Clay, slightly sandy, silty, hard, dry, crumbly, very 
light red-brown, graditiona! contacts 
Clay, red-brown, "Fat", damp, crumbly in hand 
carves smooth vitrius suriace with knife, hard, 
2 lamini of very fine sand in 5' run 

Same as above, 1 sand laminae 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW1 B.xls]Sheet2 

File#: 03-118 

Site: Ciniza 

Boundary Wells 

Elevation: Existing 

Date: 10/28/2003 

%M LL PI CLASS. 

LOGGED BY: WHK 



Sheet: 3 OF 3 

Bore Point: Dike 7·8 intersection 

Water Elevation: 9' bgs 

Boring No.: BW1 B 

BLOW 
LAB# DEPTH COUNT 

45.0-50.0 

50.0-52.0 

52.0-55.0 

55.0-58.2 

58.2-59.8 ----59.8-60.0 

60.0-65.0 -----------
---------

T.D. 

PLOT SCALE 

11111111!1!1 44.0 
1111 f/11111 
11111111111 45.0 
11/111/1111 
/IIIII/ II II 
II //Ifill! I 
/111/ll///1 
I/ /IIIII/II 
11!1111//11 
IIIII /If /If 

1/11/lll/11 
/ll/111/111 
1/1/llll/11 50.0 
**I** I** I 
**I** I**/ 
**I** I**/ 
/IIIII/III! 
llfl/1/11/l 
1/l/11/1/11 
/11/ll//1!1 
/Ifill/ II/I 
IIIII /IIIII 
1!/fll///11 55.0 

1"1*1*1*1* 
/"/"I* I* I* 
1*1*1*1*1* 
!*I* I*/*/* 
I*/* I*!*/* 
/*I*!* I*!* 
**I** I**/ 
**I"* I**/ :------r--

60.0 

1----r----
~-----~----

65.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Same as above 

Sand, clayey, moderate dense, dark red-purple, 
damp 

Clav. dark red-purple, hard, moist-wet, crumbles 
in hand sample 

Clay, very sandy, red-purple, hard, brittle, moist-
wet, gradition of sand is greater with depth 

Sand, slightly clayey, mottled red-grey, dry, dense 
dense-very dense, pebbles of limestone, chert 
and sandstone 
Petrified Forest Formation of the Painted 
Desert Member. Clay,(claystone), red, carbonate 
nodules, (white), hard, crumblv, damp-moist 
Same as above, some grey mottling, fissile 
at 60.0' 

Set well in boring, see well diagram 
.01 0" Slotted PVC Screen: set in 64.6'-54.6' interval 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Setttngs\enege\Local Setttngs\Temp\[BW1 B.xls)Sheet3 

File#: 03-118 
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Date: 1 D/28/2003 
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Sheet: 1 OF 5 

Bore Point: Offset BW1 5' 

Water Elevation: 9' bgs 

Boring No.: BW 1 c 

BLOW 

LAB# DEPTH COUNT 

0-4.0 Continuous 

4.0-5.0 

5.0-10.0 

10.0-20.0 

20.0-24.5 

PLOT I SCALE 

/l/11/11/1/ 
11/1/!/1/// 
/J//1///1// 
/1111/ll//1 
//Ill/! Ill/ 2.5 
/1/11/lf//1 

/1/1/11/l// 
/1//1//1111 
/ll/1!1/1// 
11/11///1// 5.0 

l!/11/ll/11 

/llf/11/1/1 
1/ll!ff/1/1 

1//II/IIJ/1 
//111/1/11/ I 7.5 
11//1111/l/ 

111/1!11111 

Ill 1/1/1 Ill 
II II/ I II /II 
1111/!11111 10.0 
111!1!/fl/l 
11/f/ffll/l 

/ll//////11 
11!11/f//1/ 

1/lll/11111 

/1//1/l//1/ 
///I//J/11/ 
J/11///1/lf 

111/1//1/11 
llf/11//!1/ 15.0 

1/111111111 
J//lf/flf/1 

/fllf!l/11/ 

/lf/fl/1111 

/11111/111/ 
Jfl/ll!/11/ 
ff//f/11//f 

1//11//f/1/ 

II /III/I /II 
1!/f/1/J//f 20.0 
1!/f/11/1// 

11/lll//11/ 
llf/11/11/1 

Precision Engineering, Inc. 

P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, firm, red-brown, moist 

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

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

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

Clay, hard, damp-moist, some slickensides, 

{shrink swell), brittle, slightly silty@ 21.0-21.3 

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

C:\Documents and Setttngs\enege\Local Settmgs\Temporary Internet F1les' 

File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 

Date: 11/10/2003 

%M LL PI CLASS. 

l 

LOGGED BY: WHK 
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Sheet: 2 OF 5 

Bore Point: Offset BW1 5' 

Water Elevation: 9' bgs 
Boring No.: BW 1 c 

BLOW 

LAB# DEPTH COUNT 

24.5-24.7 
24.7-26.5 

26.5-28.5 

28.5-30.5 

30.5-31.3 
31.3-32.3 
32.3-32.9 

======= 
32.9-33.2 
33.2-35.0 

~ 
35.0-40.0 

40.0-45.0 

PLOT SCALE 

!/IJI/I!/11 22.0 
111!!1/l/1/ 
/1//11/l/!l 
/lllfll//11 
l/1/lllfl/1 
******** 

/* !*!*/"I* 25.0 
1*1*1*1*1" 
1*1*1*1* /* 
**-**-*"'-
*1<-** -**-

**-*'*-*"''-
*'*",..** ... ** -
fl*//*l/*11 
fl*l/*/1"/l 
II*!!* II* II 
II*!!* II*!! 30.0 
II*!!* II*/! 

* .,, 

******** 

~ 1---

~ ******** I--
~ 
//"II* II* II ~ 

~~ .. 35.0 
!/!!IIIII!! 
11/l/!llll! 
l//1/l!/111 
11!1/!ll/11 
ll!l!!/1/ll 
1/J/!1111!1 
1/1/l//{/// 
!l/!ll/1!1! 
///J/JI///1 
/1/!/lll//1 40.0 
1/I/!/IJ//J 
/I/J/I!!I/1 
1!/!f/J/II/ 
!!/IIIII/I/ 
/J//!11!1/1. 
!fl/!lfi/!J 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Sand, very fine, silty, dry, loose, light red-brown 
Clay, very sandy, silty hard, damp, red-brown 
crumbly 

Sand, very fine, silty, dry, slightly clayey, 
occasional < 1 em clay beds, loose-moderate 
dense, very light brown 

Clay, slightly sandy, silty, firm-stiff, very light 
red-brown, damp, occasional laminar salt bed, 
dry, very crumbly in hand 

Clay, sandy, gradational with above dry, stiff-hard, 
very light brown 
Sand, very fine, loose, silty, slightly clayey, 
moderate dense, very light brown, dry 
Clay, slightly sandy, firm, dry, very light brown 
crumbles easily 
Sand, very silty, dry, very light brown, moderate, 
dense 

Clay, slightly sandy, silty, hard, dry, crumbly, very 
light red-brown, graditional contacts 
Clay, red-brown, ''Fat", damp, crumbly in hand 
I carves smooth vitrius surface with knife, hard, 
, 2 Ia mini of very fine sand in 5' run 
i 

Same as above, 1 sand laminae 

SIZE & TYPE OF BORING: 4-1/4" JD Hollow Stemmed Auger 
C:\Documents and Sett1ngs\enege\Local Settmgs\Temporary Internet Files' 
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Sheet: 3 OF 5 

Bore Point: Offset BW1 5' 

Water Elevation: 9' bgs 

Boring No.: BW 1 c 

BLOW 
LAB# DEPTH COUNT 

45.0-50.0 

50.0-52.0 

52.0-55.0 

55.0-58.2 

I 58.2-59.8 

159.8-60.0 ------
60.0-65.0 ---------~ 

PLOT 
II II// 111/f 
11/ff///11/ 
/f/11/11//1 
//1/l/1/111 
111 Ill 11111 
111!/111111 
1111/11/lf/ 
11/1//!1/11 
11!1!//11!/ 
11111/11/11 
/1/fl//l/1/ 
111/!1///fl 
/lll//l/1// 
**/**!**/ 
**I** I**/ 
**I** I**/ 
11/llll/l// 
fffl/f/f/11 
fffll/lf/11 
lfl/11/11/1 
1/1/f/1/fll 
1/f!lll/11/ 
f/lfl/111/l 

!*I* I*!* I* 
/*/*/* !* !* 
!*I*!* I*!* 
I*!*!*!*!* 
I* /*f*/*1* 
1*/*f*/*f* 
**!*"!**! 
**I** I**! 

-----
1----
1----

SCALE 

44.0 

45.0 

50.0 

55.0 

1--
60.0 

~ 

1----

65.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505~523~767 4 

Log of Test Borings 

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

Same as above 

Sand, clayey, moderate dense, dark red-purple, 

damp 

Clay, dark red-purple, hard, moist-wet, crumbles 
in hand sample 

Clay, very sandy, red-purple, hard, brittle, moist-
wet, gradition of sand is greater with depth 

Sand, slightly clayey, mottled red-grey, dry, dense 
dense-very dense, pebbles of limestone, chert 
and sandstone 

Petrified Forest Formation of the Painted 
Desert Member. Clay,{ claystone), red, carbonate 
nodules (white) hard. crumblY. damp-moist 
Same as above, some grey mottling, fissile 
at 60.0' 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settmgs\enege\Local Settings\Temporary Internet Files' 
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.. 
Sheet: 4 OF 5 

Bore Point: Offset BW1 5' 

Water Elevation: Not Encountered 
Boring No.: BW 1 c 

t 
BLOW ! 

LAB#
1 

DEPTH COUNT 
0-65.0 Continuous 1 

65.0-119.0 

I 
I 

119.0-131.0 

131.0-134.5 

134.5-145.0 

145.0-152.0 

PLOT SCALE 

65.0 

75.0 

85.0 

95.0 

105.0 

115.0 

125.0 

135.0 

145.0 

I 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

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

See Stratigraphic Log From BW 1 
Mudstone/Siltstone interbedded. 
blocky, damp-dry, dense 
Chinle Group, Petrified Forest Formation, 
Painted Desert Member 

Petrified Forest Formation, 
Sandstone, white, hard, some pebbles of quartzite, 
and mafic rock, interbedded claystone and silt-
stone 

Sandstone, very hard, clean, quartz, water bearing 

Mudstone, grey, moist, firm 

Siltstone/Mudstone, grey, sandy 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temporary Internet Files\( 
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Sheet: 5 OF 5 

Bore Point: Offset BW1 5' 

Water Elevation: Not Encountered 

Boring No.: sw 1 c 

BLOW 
LAB# DEPTH COUNT PLOT 

152.0-154.C 

T.D. 

SCALE 

151.0 

155.0 
157.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Sandstone, white-light grey, hard, silty 

Set well in boring, see well diagram 

SIZE & TYPE OF BORING: 4-1/4" 10 Hollow Stemmed Auger 

C:\Documents and Settings\enege\Local Settings\ Temporary Internet Files\< 
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I/. 
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1
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---- ·-----~! L_j 2. 0 I w 
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--~~-------------_jl_ 
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53.0' 

Top of Screen I 
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Sheet: 1 OF 3 

Bore Point: 10' West of BW2B 

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

BLOW 
LAB# DEPTH COUNT 

0.0-5.0 Continuous 

5.0-7.4 

7.4-7.8 

7.8-10.0 

10.0-11.0 

11.0-11.5 

11.5-14.2 

14.2-15.01 

15.0-15.2 
15.2-17.7 

17.7-20.0 

20.0-24.4 

PLOT 
11111!11/11 
/llllfl/111 

lll///lf/1/f 
l//l/fl/111 
111/flfllll 

1111!11/111 
11//l/11/11 
Ill/ Ill/Ill 
IIIII !IIIII 
1/llfll//1/ 
I 1 1111!11/f 
1111111/111 
/1/1/llll/1 
///ll/!l/11 
******** 
******** 
******** 

******** 
******** 
/11/fll/!ll 

11111111/11 
/111111/111 
/1-11-/1-/f 
11-11-11-11 
11-l/-11-/f 
/1-/1-/1-/1 
1/-JI-11-11 
1/11/!lf/// 
f/f/111/11/ 

//-11-1/-/1 
1111/11/ Ill 
1111111/1!1 
1/f/111/11/ 

11/ll/111// 

Ill/ Iff/ Ill 
!IIIII If Ill 
//1111/ /Ill 

/1///1/!l/1 
111//lf//11 

1111111/l/1 
/1/lll!f/11 

//11111//11 
1/fllf!f/fl 

SCALE 

2.5 

5.0 

7.5 

10.0 

11.0 

15.0 

20.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Clay, firm, red-brown, moist-wet, roots, white 

nodules 

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

Sand, silty/clayey, red-brown, charcoal, moist 

Clay, firm, red-brown, wet, mottled 

Clay, firm, red-brown wet 

Clt!Y:, silty, pinkish-brown, wet 

Clay, firm, red-brown, wet, 

Clay, silty, pinkish-brown, wet, 

Cla_y, silty, pinkish-brown wet, 

Clay, firm, red-brown, wet, mottled 

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

Clay, firm, dark brown, wet 

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

C:\Documents and Sett1ngs\enege\Local Settlngs\Temp\[BW2A.xlsJSheet1 
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Sheet: 2 OF 3 

Bore Point: 1 o· West of BW2B 

Water Elevation: 25.9' bgs 

Boring No.: BW 2A 

BLOW 
LAB# DEPTH COUNT 

24.4-24.8 
24.8-25.0 

25.0-26.2 
26.2-26.7 
26.7-27.3 
27.3-29.0 
29.0-30.0 ------
30.0-31.2 
31.2-34.3 

34.3-35.0 

35.0-40.0 

40.0-40.9 
40.9-41.8 

41.8-42.9 

i 42.9--43.5 

PLOT 
111/1111111 
JIJ/1111111 
II /IIIII! II 
/IIIII/ Ill I 
Ill Ill /Ill I 
******** 
******** 
******** 
******** 
II/IIIII/I/ 

1/llfll/ 

****** 
-

: I 
!Ill II !Ill! 
111/fllll/1 
-----
l!l!fi//J/1 
1/11 II /Ill! 
II/IIIII Ill 
111/1/111/f 
Ill II/IIIII 
1/1!/JI/111 
------
------
------
f/-1/-/1-/f 
11-11-11-11 
lf-/l-11-11 
//-/l-/1-11 
/1-ll-//-/1 
11-/1-//-/f 
11-lf-11-/1 
11-/l-11-11 
11-JI-11-1/ 
Jl-11-11-11 
!!J/11!1111 
/l//llll/11 
I 11/1111/11 
11-/1-11-11 
J/-/1-fl-11 
Jl//llll/11 

SCALE 
22.0 

25.0 

---
30.0 

35.0 

40.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

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

Sand, fine red-brown, white grains, dry 
Silt, pinkish-brown, dry 

Clay, firm, silty, reddish brown w/ pinkish-brown 
mottlin~, wet 
Sand, very fine, pinkish-brown moist 
Silt, pinkish-brown, damp 
Clay, firm, silty, pinkish- brown to reddish-brown, 
mottled damp, small carbonate nodules 
Clay, reddish-brown, damp, small carbonate 
nodules 
Silt, pinkish-brown, mottled, damp 
Clay, firm, red-brown, moist 
(32.5-32.6 grey mottled clay) 

Silt, pinkish-brown, dry 

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

Clay, red-brown, firm, moist 
Clay, red-brown, soft, wet 

Sand, very fine, silty, red-brown, thin clay stringers 
black laminations, water bearing 
Clav, red-brown, soft, wet 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settlngs\enege\Local Settings\Temp\[BW2A.xls]Sheet2 
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Sheet: 3 OF 3 

Bore Point: 1 0' West of BWZB 

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

BLOW 
LAB# DEPTH COUNT 

43.5-44.7 

44.7-45.0 

45.0-45.6 
45.6-48.5 

48.5-48.8 

48.8-50.0 

50.0-55.0 

55.0-60.0 I 

58.2-59.8 

60.0-64.7 

64.7-65.0 

PLOT 
IIIII III If I 
//III/IIIII 
""I"* I**! 
**I** I**/ 

II/ 1111/111 
lf/lflf/111 
lflll/f/1/l 
1/llll//111 
IIIII/III!! 
**/**/"*/ 
ll/lfl/11/1 
l/11/lllllf 
III/IIIII/I 
IIIII II /If I 
/Ill ff/ /Ill 
/1111/1//!1 
Ill fill I Ill 
llflfll/11/ 
II Ill Ill /II 
III/II/III/ 
1111!/!1//1 
/If II II Ill/ 
Ill I IIIII II 
/1*!1*11*11 
11*1/*tr/1 
II* II*/ I* II 

11*11*11*11 
If* II* II* II 
If* I I* II* II 
**I** I*" I 
**I** I**/ 
**/**/**I 
**I** I**/ 
********* 

********* 

********* 

********* 
**"*+***** 

*****H** 

********* 

1!/!1111/11 
l/lllf/1111 
IIIII/ I /Ill 

SCALE 

45.0 

50.0 

55.0 

60.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Clay, red-brown, firm, wet 

Sand, clayey, red-brown, soft, wet 

Sand, clayey, red-brown, soft, water bearing 
Clay, red-brown, firm, wet 

Sand, clayey, red-brown, soft, wet 

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

Clay, red-brown, firm, moist 

(2.0' of sample recovered) 

Clay, sandy, firm, brown, saturated 
(6" of sample recovered) 

Sand, slightly clayey, mottled red-grey, dry, dense 

dense-very dense, pebbles of limestone, chert 

and sandstone 

Sand, fine, brown, loose, water bearing, 1" clay 

stringer from 61.0 to 61.2' (1.2' of sample 
recovered) 

Clay, red-brown, firm, wet 

T.D. 65.0' 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settmgs\enege\Local Sett~ngs\Temp\[BW2A.xls]Sheet3 
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Sheet: 1 OF 5 

Bore Point: NW of Pond 11 

Water Elevation: 28.5' bgs 

Boring No.: BW2B 

BLOW 

LAB# DEPTH COUNT 

0.0-5.0 Continuous 

5.0-7.4 

I 
7.4-7.8 

I 
I 

7.8-10.0 

10.0-11.0 
11.0-11.5 
11.5-14.2 

14.2-15.0 

15.0-15.2 
15.2-17.7 

17.7-20.0 

20.0-24.4 

PLOT 

I 1 Ill !!fill 
/ll/11/1/11 
IIIII/II/I I 
1!11/f/J/J/ 
J!ll/11/111 
!111111111! 
11111/!/1!1 
1111/l/1//1 
1//IIJIJ/// 
JJ/111/I/// 
IIIII IIIII/ 
II/JIIfl11/ 
1111/111/11 
ll//1111111 
******** 
*'k****** 

**llr***** 

******** 
******** 
J/11/!J/fJI 
//ll/111111 
fl/11111111 
J/-11-Jf-11 
11-ll-ll-l/ 
11-11-11-f! 
JJ-11-11-11 
11-11-11-11 
IJII/1/1111 
1/JII/1/11/ 
11-/f-lf-/1 
IIIII/II /II 
!111/!f/111 
//J//JJ/1/J 
11/11111/11 
11111111111 
11111/J/111 
11111111111 
I/III/IJ/11 
ff/111f/J/1 

1111111/111 
11/1/11/111 
111111/1/11 
f/J111/IIII 

SCALE 

2.5 

5.0 

7.5 

10.0 

11.0 

15.0 

20.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, firm, red-brown, moist-wet, roots, white 

nodules 

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

Sand, silty/clayey, red-brown, charcoal, moist 

Clay, firm, red-brown, wet, mottled 

Cl~, firm, red-brown, wet 
Clay, silty, pinkish-brown wet, 

Clay, firm, red-brown, wet, 

Clay, silty, pinkish-brown, wet, 

CIID', silty, pinkish-brown, wet, 

Clay, firm, red-brown, wet, mottled 

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

Clay, firm, dark brown, wet 

SIZE & TYPE OF BORING: 4-1/4" !D Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW2B.xls]Sheet1 
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Sheet: 2 OF 5 

Bore Point: NW of Pond 11 

Water Elevation: 28.5' bgs 
Boring No.: BW2B 

BLOW 
LAB# DEPTH COUNT 

24.4-24.8 
24.8-25.0 

25.0-26.2 
I 26.2-26.7 

26.7-27.3 
27.3-29.0 
29.0-30.0 ------
30.0-31.2 
31.2-34.3 

34.3-35.0 

35.0-40.0 

40.0-40.9 
40.9-41.8 

41.8-42.9 

42.9--43.5 

PLOT SCALE 

111/ll!l/11122.0 
1//11/lll/1. 

/J/11111/1/ 1 
IIIII/IIIII 
11!1/l//11/ 
******** 
******** 25.0 
******** 
******** 
11/111/JIIIj 

""filii! 

******' 
I -

/1//1/1//lll 

=:t-I 
11/111/J//I i 30.0 
-----~ 
111/fl//1111 
111//l/1//li 
1/1111!1111! 
11/llflll/1 

I /!/111/1/l/ 
/11/I//IIJI 
----- .. 
------

------ 35.0 
11-11-1/-l/ 
ll-1/-/l-/1 
//-ll-11-/1 
11-ll-11-11 
/1-f/-1/-J/ 
11-11-1/-/1 
1!-1!-11-1/ 
11-/1-1/-/l 
l/-1/-/l-11 
I/-1/-1/-/J 40.0 
11/1/JJ//JI 
1/lll/fll//! 
1!/1!1//1// 
1/-/1-11-l! 
/l-11-11-1! 
1//IJII/1/1 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Sand, fine red-brown, white grains, dry 
Silt, pinkish-brown, dry 

Clay, firm, silty, reddish brown wl pinkish-brown 
mottling, wet 
Sand, very fine, pinkish-brown moist 
Silt, pinkish-brown, damp 
Clay, firm, silty, pinkish- brown to reddish-brown, 
mottled, damp, small carbonate nodules 
Clay, reddish-brown, damp, small carbonate 
nodules 
Silt, pinkish-brown, mottled, damp 
Clay, firm, red-brown, moist 
{32.5-32.6 grey mottled clay) 

Silt, pinkish-brown, dry 

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

Clay, red-brown, firm, moist 
Clay, red-brown) soft, wet 

Sand, very fine, silty, red-brown, thin clay stringers 
black laminations, water bearing 
Clay, red-brown soft wet 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C :\Documents and Settings\eriege\Loca! Settings\ Temp\[BW28 .xis }Sheet2 
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Sheet: 3 OF 5 

Bore Point: NW of Pond 11 

Water Elevation: 28.5' bgs 

Boring No.: BW2B 

LAB#! DEPTH 

BLOW 

COUNT 

143.5-44.7 

44.7-45.0 
. 45.0-45.6 

45.6-48.5 

f 

148.5-48.8 

48.8-50.0 

50.0-55.0 

55.0-60.0 

58.2-59.8 

60.0-64.7 

64.7-65.0 

PLOT 

llll/11/!ll 
ll/fl/11111 

**!**/**I 
**I** I**! 
Ill 1/111 Ill 
l/1/lllllfl 

II II /IIIII/ 
Ill/ II Ifill 
/IIIJ/11111 
**I** I"*/ 

llll/!11111 

//Ill/ III/I 
I/IIJ/1/II/ 
11//J//JI/1 
If IIIII/ Ill 
l/11/111/11 
/III/II Ill! 
I /II/IIIII I 
11/1/11/llf 
Ill I Ill Ill/ 
//1 Ill/Ill/ 
/JII/11/111 
1//l/111/l/ 
If* If* II* II 
1/*lf*ll*/1 
If* If* If* II 
tr !/"II* II 

If* II* II" II 
tr II" II* If 
**I"* I**/ 

**I** I**/ 
**I** I**/ 

**I** I**/ 
**+**W*** 

********* 

~******** 

""******** 

********* 

********* 

********* 

11/llfl/111 
1/llf/1/11! 

flflfll/111 

I 

I 
SCALEj 

Precision Engineering, Inc. 

P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

'Clay, red-brown, firm, wet 

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

Sand, clayey, red-brown, soft, water bearing 

Clay, red-brown, firm, wet 

Sand, clayey, red-brown, soft, wet 

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

50.0 
Clay, red-brown, firm, moist 

{2.0' of sample recovered) 

I 

55.0 
Clay, sandy, firm, brown, saturated 

(6" of sample recovered) 

Sand, slightly clayey, mottled red-grey, dry, dense 

dense-very dense, pebbles of limestone, chert 

and sandstone 

60.0 
Sand, fine, brown, loose, water bearing, 1" clay 

stringer from 61.0 to 61.2' (1.2' of sample 

recovered) 

Clay, red-brown, firm, wet 

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

C:\Documents and Settings\eriege\Loca! Settings\Temp\[BW2B.xls}Sheet3 

File#: 03-118 
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Sheet: 4 OF 5 

Bore Point: NW of Pond 11 

Water Elevation: 28.5' bgs 

Boring No.: BW2B 

BLOW 
LAB# DEPTH COUNT 

65.0-70.0 

70.0-75.0 

75.0-79.5 

79.5-82.5 

82.5-84.5 

84.5-85.0 

PLOT 
1!11/1/1/fl 
IIIII Ill/ II 
11/JIIII//1 
11/JIIfl/11 
Ill /I IIIII/ 
//1/111!/// 
//1 I Ill I Ill 
11/!111///1 
1!1/lll/1// 
////ll/1111 
Ill/If !/I// 
!II/III! I// 
Ill/ /!IIIII 
l///111!111 
11/JIIIII/1 
11!/1111/11 
1///11/flll 

II /IIIII/II 
lf!l!ll/111 
!II /Ill /Ill 
Ill /Ill !Ill 
Ill /II!/ II/ 

Ill/Ill! /II 
111/11111/1 
/I/JIIIflll 

I /IIIII !/II 
1//lllflll/ 
//1/llfll// 

///JII/11//1 
tll!ll/1111 I 
//lllf/1111 

11/!1/11111 
/IJ/11111/Ir 

I 

111//lffl/11 
J//!fll///1 
**/**!"*/ 
**f**j**j 

** !"*!**/ 

**I** I**/ 
Iff I Iff I Ill 

1/1/ll////1 
J///1/f///l 

///IIIII/II 

SCALE 

65.0 

70.0 

75.0 

80.0 

85.0 

Precision Engineering. Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

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

Clay, dark brown, firm, wet 

Clay, red brown, firm, wet 

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

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

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" ID Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW2B.xls)Sheet4 

File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 

Date: 1 0/28/2003 

%M LL PI CLASS. 
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Sheet: 5 OF 5 

Bore Point: NW of Pond 11 

Water Elevation: 28.5' bgs 

Boring No.: BW2B 

BLOW 
LAB# DEPTH COUNT 

85.0-90.0 

T.D. 

PLOT 
II/11111/Jf 
/IJ/1111/11 
/ll//111111 
/l/11/lf/11 
!111111/lll 
fl/11/11111 
11/llllf/JI 
!11/lflll// 
1/J IIIII Ill 

SCALE 

86.0 

90.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505~523~767 4 

Log of Test Borings 

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

Mudstone, weathered, red-brown, grey-green 

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

Set well in boring 

.01 0" Slotted PVC Screen: set in 80'-90' interval 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 
Date: 1 D/28/2003 
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C)l1 
~ I 

f\Jo. BW-2C 

505-523-7574 

.......-:-...,...,.,~?~-Cos i 11g Co:) 
E 1 evo-;-; or1 I~-- Protective Cos i ng Cover~ 
Refe;er-Jce --,--~JJ\l __ " /--ConcreTe Pod 

--------- ---- I ---~=:J 
Concrete: ____ _?.__:_~---- ft. 1 ~~j' :~:;~:,~:" cwJ ' n---

2. o' I 
! 

/1 Bot-tom of Concr-ete 

2.5' 
Grout: ___ _.!..?.?...:)~_ ft. 

1 Bentonite Plug: ____ t1_._6 ____ ft. 

Top of Bentonite 

130.8' 

Top o·f Sand Pack 

1 35 • 4 I 

Top of Screen 

Sand Pock: 

---r 
<: __,creen: 

139 • 5 I 

I ___ 29_:_2 ___ ft. I 14,6 I __________ ft. 

---"-----__l-1_ lJ Bottom of Screen 

i 
I 

--------------~-
1 4 9. 5 I II/ I' 

Piezometer Tip 150.0' \j 

Bottom of Bo>ing 15LO' \II ____ _,_ 

Sand Type:.?_Q-=-::._~Q-~l_l_l CO 

.+ 3/s" Chips Benton •. e: ______________ _ 

Riser Type IS i ze: _?-_~ __ F='_\f_( __ ?s::_i::_J_. __ _:~Q-

Locking Expendable Casing Plug?_ __ !_~:? _____ Site Norlhing: __ J_E)_? ___ _ 

Other: _____ N_(A ____ _ Bottom Cap Used?- ____ _y_~§______ site ~asting: ____ T_~-~---



Sheet: 1 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 

Boring No.: BW2C 

BLOW 

LAB# DEPTH COUNT 

0.0-5.0 Continuous 

5.0-7.4 

7.4-7.8 

l 

7.8-10.0 

10.0-11.0 
11.0-11.5 
11.5-14.2 

14.2-15.0 

15.0-15.2 
15.2-17.7 

17.7-20.0 

20.0-24.4 

PLOT 

Ill/ Jill /II 
111/llfl/11 
1/11//1/111 
//1/lll//11 
/IIIII/! Ill 
1/1!/ll!/// 

ll/111!1/ffl 
IIIII If II II 
/f//lfl!//1 
1/Jfl/l/111 

Ill //IIIII! 
II IIIII/ /II 
/1111111!11 
IIIII II/ Ill 
******** 
******** 
******** 

******** 
**~***** 

l!/1111!/11 
/f/1/ll///1 
1/1111111/1 
//-/1-1/-1/ 
1/-/1-/1-11 
J/-/1-11-fl 
//-11-1!-11 
11-/1-l!-1/ 

1/1//111111 
If IIIII Ill I 
11-/l-l!-/1 
/Ill !II !Ill 
!II IIIII! II 
1111111!//J 
ll//11/11/1 
I I /IIIII Ill 
11111/1/111 
11/IIJ/f!/1 
!/IIIII! 1/1 
!1111/1/11/ 

I !IIIII/ Ill 
lfl/1/lfll/ 
1!11/11/l/l 
/1//JIIf!/1 

SCALE 

2.5 

5.0 

7.5 

10.0 

11.0 

15.0 

20.0 

Precision Engineering, Inc. 

P.O. Box422 
Las Cruces, NM 88004 

505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, firm, red-brown, moist-wet, roots, white 

nodules 

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

Sand, silty/clayey, red-brown, charcoal, moist 

Clay, firm, red-brown, wet, mottled 

Clav. firm red-brown wet 

Cl~. silty, pinkish-brown, wet, 

Clay, firm, red-brown, wet, 

Clay, silty, pinkish-brown, wet, 

Clav, siltv, oinkish-brown, wet, 

Clay, firm, red-brown, wet, mottled 

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

Clay, firm, dark brown, wet 

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

C:\Documents and Settings\eriege\Local Settings\Temp\[BW2C.xls]Sheet1 

File #: 03-118 
Site: Ciniz:a 

Boundary Wells 

Elevation: TBD 

Date: 10/28/2003 

o/oM LL PI CLASS. 

LOGGED BY: WHK 



Sheet: 2 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 

Boring No.: BW2C 

BLOW 
LAB# DEPTH COUNT 

24.4-24.8 
24.8-25.0 

25.0-26.2 
26.2-26.7 
26.7-27.3 
27.3-29.0 
29.0-30.0 ------
30.0-31.2 
31.2-34.3 

34.3-35.0 

35.0-40.0 

40.0-40.9 
40.9-41.8 

41.8-42.9 

42.9--43.5 

PLOT 
/11/l/lflll 
111/1111111 
1111/1//f/1 
/11/lll/!f/ 

///1/1//11/ 
******'** 
******** 
******** 
******** 
//11/JI//1/ 

r/Uflfl 

***** 
-

= I 
1/111111111 
//Ill/ I Ill/ 
-----

II/II/IIIII 
IIIII IIIII/ 
IIIJ/11/111 
/l//111/1/1 
!II/IIIII/I 
11111111111 
------

------
------

1/1-/l-/1-11 
11-1!-11-lf 
11-11-11-ll 
11-11-/1-1/ 
//-/f-lf-11 
11-1/-ll-/f 

11-11-ll-/1 

//-11-11-/l 
11-lf-/1-1/ 
11-11-11-lf 
11/11111//1 
/IIIII/I Ill 
l/111/lflff 
/J-1/-11-11 
/1-11-/1-// 
1/111/111/J 

SCALE 

22.0 

I 
I 
I 
I 

25.0 

,.__ 

30.0 

35.0 

40.o I 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Sand, fine, red-brown, white Qrains dry 

Silt, pinkish-brown, dry 

Clay, firm, silty, reddish brown wl pinkish-brown 

mottling, wet 
Sand, very fine, pinkish-brown moist 

Silt, pinkish-brown, damp 
Clay, firm, silty pinkish-brown to reddish-brown, 

mottled damp, small carbonate nodules 

Silt, pinkish-brown, mottled, damp 

nodules 

Silt, pinkish-brown, mottled, damp 

Clay, firm, red-brown, moist 
(32.5-32.6 grey mottled clay) 

Silt, pinkish-brown, dry 

Clay, red-brown, firm, silty, mottled pinkish-brown 

moist 

CI<!Y, red-brown, firm, moist 

Clay, red-brown, soft, wet 

Sand, very fine, silty, red-brown, thin clay stringers 

black laminations, water bearing 

CI<!Y, red-brown, soft, wet 

SIZE & TYPE OF BORING: 6-1/4" 00 Air Rotary 
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File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 

Date: 1 0/28/2003 

%M LL PI CLASS. 
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Sheet: 3 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 
Boring No.: BW2C 

BLOW 
LAB# DEPTH COUNT 

43.5-44.7 

44.7-45.0 

45.0-45.6 
45.6-48.5 

48.5-48.8 
48.8-50.0 

50.0-55.0 

55.0-60.0 

58.2-59.8 

60.0-64.7 

I 

64.7-65.0 

PLOT 
11/1/11/111 
IIIII/IIIII 
*"I"* I**/ 
**I** I**/ 
Ill/ I// !Ill 
/III/IIIII/ 
1111111!11/ 
II/IIIII/II 
!11/llll/11 
"* !**!"*I 
1111/ll/lll 
II/II/IIIII 
l/111/11//1 
Ill Iff 11111 
11111111111 
!1111!11111 
11111/111/1 
IIIII/III/I 
!//l/Jl/J/1 
111//llffl/ 
/JIII/IIIII 
f!lll!lffll 
I IIIII/ fill 
II* II" tr !I 
!/"II* I!* II 
11*/I*Jr/f 
11*1!*11*/f 
11*11*1!*11 
J/*//*/1*11 
**I** I**/ 
**I** I**/ 
**I** I**/ 
**1**1**1 
********* 
********* 

*******" 
********* 
********* 
********* 

********* 

Ill II /II Ill 
1/1/11/1/11 
l/1/ll/1!1/ 

SCALE 

45.0 

50.0 

55.0 

60.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Clay, red-brown, firm, wet 

Sand, clayey, red-brown, soft, wet 

Sand, clayey, red-brown, soft, water bearing 

Clay, red-brown, firm, wet 

Sand, clayey, red-brown, soft, wet 

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

Clay, red-brown, firm, moist 

2.0' of sample recovered 

Clay, sandy, firm, brown, saturated 

(6" of sample recovered) 

Sand, slightly clayey, mottled red-grey, dry, dense 

dense-very dense, pebbles of limestone, chert 

and sandstone 

Sand, fine, brown, loose, water bearing, 1" clay 

stringer from 61.0 to 61.2' (1.2' of sample 

recovered) 

Clay. red-brown, firm, wet 

SIZE & TYPE OF BORING: 6-1/4" OD Air Rotary 
C:\Documents and Settrngs\enege\Local Settlngs\Temp\[BW2C.xls]Sheet3 

File #: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 
Date: 10/28/2003 

%M LL PI CLASS. 

LOGGED BY: WHK 
I 



Sheet: 4 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 

Boring No.: BW2C 

BLOW 
LAB# DEPTH COUNT 

65.0-70.0 

70.0-75.0 

! 75.0-79.5 

I 
I 
I 
I 
I 

I 

79.5-82.5 

82.5-84.5 

84.5-85.0 

PLOT 
III/IIIII/I 
///lfll/11/ 
IIIII /II If/ 
IIIII Ill /II 
III/I II II II 
11//1111111 
IIIII/II/II 

1/11111/1/11 
/IIIII! II II 
11 J/111/ If/ 
I /II /IIIII I 

jt/11!11/11/ 
l/11/11/1/1 
I Ill IIIII/I 
II II /!IIIII 
l/l!/1/l/1/ 
!I!J/11/I/1 
I /IIIII! Ill 
/f!//llll/1 
If II Ill If II 
Ill 111 /Ill! 
Ill ///III/I 
lfll/l/1/1/ 
/Ill /IIIII I 
!l/11111//l 
111/1111/1/ 
/IIIII! Ill/ 
/Ill !II /Ill 
/l/l/111111 
!/IIIII/I// 
1/11/llflfl 

I Ill /Ill J/1 

IIIII /III/I 
IIIII Ill /II 
Ill f II IIIII 
"*I** I**/ 
**!**/**I 
**/**/**I 
**I** I**/ 
ll/11//1111 
II/IIIII/II 
lflll/lf/11 

/11111/11/J 

SCALE 

65.0 

70.0 

75.0 

80.0 

85.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

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

wet 

Clay, dark brown, firm, wet 

Clay, red brown, firm, wet 

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

Sand, clayey, red-brown, moderate dense, some 

gravels (sandstone and limestone), weakly water 

bearing 

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 
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File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 

Date: 10/28/2003 

%M LL PI CLASS. 
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Sheet: 5 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 

Boring No.: BW2C 

BLOW 

LAB# DEPTH COUNT 

85.0-90.0 

90.0-151.0 

PLOT 
lllfl/11/1/ 
I Ill If IIIII 
1/1/fllfll/ 
111/11/1111 
11111/J/fll 

!/1/111/111 
/l/ll/11111 
IIIII/IIIII 
ll//1/11/11 
11111111111 
/f////1/111 
//IIIII/II/ 
IIIII/ /II II 
11//11/111/ 

i /////////1/ 

III/IIIII Ill 
111 I 11/1/11 
Ill// IIIII! 
1111111111! 
/J/II//111/ 
11//!fll/11 
IIIJ//11111 
Ill I IIIII// 
111/1111/11 
lf//1/11/11 
Ill //Ill/If 
11111111111 
11111111111 
I f/1 f/1 fIll 
/JI/IIffl/1 
//llf!!/1/l 
llll/1/11/1 
IIIII/III/I 
1/1//flll// 
1//l!llllll 
l/1/1!11/l/ 
1!1/111/1// 
11/!1111/11 
IIIJIII/1/f 
fIll IIIII/I 
/fl/1111/11 
fl/111/fl/l 

I 1 //IIIII I I 

SCALE 

86.0 

90.0 

95.0 

100.0 

105.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

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

Mudstone, weathered, red-brown, grey-green 
reduction spots, hard, moist-wet, blocky/crumbly, 
mottled, thin bedded to laminar, more laminar> 86' 

Mudstone/Siltstone interbedded, 
blocky, damp-dry, dense 
Chinle Group, Petrified Forest Formation, 
Painted Desert Member 
blocky, damp-dry, dense 
Chinle Group, Petrified Forest Formation, 
Painted Desert Member 

SIZE & TYPE OF BORING: 6-1/4" OD Air Rotary 
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File #: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 

Date: 10/2812003 

%M LL PI CLASS. 
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Sheet: 6 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 
Boring No.: BW2C 

BLOW 
LAB# DEPTH COUNT PLOT 

1//111111/1 
1111111/lll 
1/11!111//1 
11111111!1! 
IJI /IIIII II 
/111111/111 

III/IIIII/II 
11/1111111/ 
1111111111/ 

l//1//ll/!1 I 
11 /Ill/If II 
/lfll/1/11/ 
11 11/f II II/ 
/lfl/11/11/ 
II Ill /III/I 

I 

illl//lll/11 
1 J//ll/1/1/1 
I ///1////1// 

I ////1///f// 
1//1//////// 

111/111/!1/ 
l/1/11!1/1/ 
11/ll/11111 
llll/l/1/11 
11//11!1/1/ 
//1/1/!1!11 
lll/111!111 
ll/1/11/lll 
Ill I 1/J /Ill 
IIIII/II/II 

IIIII/ //Ill 
IIIII/! !/II 

ll/111!1111 
//IIIII Ill! 
Ill /IIIII!/ 
/Ill f!/1111 

1111/ll/1/l 
III/I// fill 

/11//1/11/1 
lfl/1111111 

///IIIII /Ill 
1111111/1!1, 
111111111/1 

SCALE 

110.0 

115.0 

120.0 

125.0 

Precision Engineering. Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

SIZE & TYPE OF BORING: 6-1/4" OD Air Rotary 
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File #: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 
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Sheet: 7 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 

Boring No.: BW2C 

BLOW 

LAB# DEPTH COUNT 

43.0-165. 

PLOT 
/flll//1/11 
/llf/1!/1/1 

' ll/111/1/11 
//IIIII/II/ 
11111/11/11 
/llfll/!111 
llfll/11//1 
f!llll!/111 
/llll!/11/1 
!1111!11111 
/Ill IIIII II 
/Ill Ill II II 
11/1/ll/1// 
1/1/l/1111/ 

1/11/11/1/1 
II II/ !/Iff/ 
II/ /If 1/1 II 
111111/1111 
lllfl/1/1/1 
11/11/f///l 
If IIIII/II/ 
/11/lf/lll/ 
11/l/111/f/ 
If 1111/1/f/ 

/Ill/! IIIII 
/11/ll!//f/ 
11//111/11/ 
11/11/1!111 
llllfl/ll/1 
!111/f!//11 
111/11/JII/ 
******** 
******** 

******** 
******** 
******** 

******** 
******** 
******** 

******** 

******** 
******** 

******** 

SCALE 

130.0 

135.0 

140.0 

145.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Petrified Forest Formation 
Sandstone, very argillaceous, green-white 

weakly water bearing, (easily drilled) 

SIZE & TYPE OF BORING: 6-1/4" OD Air Rotary 
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File#: 03-118 
Site: Ciniza 

Boundary Wells 

Elevation: TBD 

Date: 10/28/2003 

%M LL PI CLASS. 
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Sheet: 8 OF 8 

Bore Point: NW of Pond 11 

Water Elevation: 11.0 bgs 

Boring No.: BW2C 

BLOW 
LAB# DEPTH COUNT PLOT 

******** 

******** 
******** 
******** 

******** 
******** 
******** 

******** 
******** 
******** 

******** 

******** 
*******'"~~ 

******** 

******** 
******** 

I ******** 
******** I 
****"'*** 

******** 
******** 
******** 
******** 
********I 

******** 
****'**** 
******** 

******** 
******** 
******** 
******** 
******** 

******** 
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Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Siltstone/Mudstone, interbedded as above 

T.D. 

SIZE & TYPE OF BORING: 6-1/4" OD Air Rotary 
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Sheet: 1 OF 3 

Bore Point: N. Ponds-see plan 

Water Elevation: Not Encountered 

Boring No.: BW3A 

BLOW 
LAB# DEPTH COUNT PLOT 

0-5.0 IIIII/IIIII 
/JIII/IIIII 
l/lllll/111 
Ill/ //IIIII 
111/flll//l 
!/IIIII/III 
11111111/11 
111111/1111 
/Ill /If /Ill 

I I IIIII/IIIII 
5.0-9.0 1/11/11/111 

III/IIIII/I 
/IIIII 1 Jill 
/11//111/ll 

' ' //IIJ/1111/ I 
I 11//1/1!11/ i 
! /lllfll/11/ 

I 9.0-9.3 11/1/111/l/ 

I 9.3-12.0 IIIII fl/111 

I 
1111/111/11 
fl/1/f/11/l 

I 11/11/Jf//1 

I Ill //IIIII I 
112.0-12.2 -----

12.2-15.0 fll/11/1111 
/JIII/I II! 1 
Ill/Ill/If/ 
I /IIIII /Ill 
IIIII/ I Ill I 
1//Jf/1/11/ 

15.0-18.0 ll!lfll/111 

//111111/11 
IIIII!/ Ill/ 
IIIII /IIIII 
I /II II/ Ill/ 

18.0-20.0 ******* 

******* I 

******* 
******* 

******* 
20.0-24.3 ******* 

******* 

******* 

SCALE 

0.0 

5.0 

10.0 

15.0 

20.0 

Precision Engineering. Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 
{MOISTURE, CONDITION, COLOR,ETC.} 

Clay, red-brown, firm, blocky, moist, roots from 
0-2' 

Clay, dark brown, firm, blocky, moist 

Clay, red-brown, slightly silty, firm, moist 
Clay, dark brown to red-brown, firm, blocky, 
moist 

Silt, clayey, liQht brown, crumbly, damp-dry 
Clay, red-brown, firm, blocky, damp-moist 

Clay, brown, hard, blocky, moist, 16.5 to 17.0' 
mottled dark and light brown, calcite nodules 

Sand, very fine, reddish-brown, loose, dry 

Sand, very fine, reddish, loose, dry, thin clay 
stringer, 2.5' recovered 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW3A.xls]Sheet1 
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Site: Ciniza 

Boundary Wells 
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Date: 6/15/2004 
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Sheet: 2 OF 3 

Bore Point: N. Ponds-see plan 

Water Elevation: Not Encountered 

Boring No.: BW3A 

BLOW 
LAB# DEPTH COUNT PLOT 

i 
If/ If /IIIII I 
/Ill If/ /Ill 
lf/11!11111 
1/1/1111111 

24.3-24.6 .. -- --* 
24.6-25.0 -----

-----
25.0-27.0 * - - --.. 

* * - - --
* * - - --

27.0-30.0 1---1--
1---1--
1---1--
1- - -1- -
1- - -!- -
1---1--
1---1--

30.0-35.0 I J!-11-tl-tl 
I 11!-11-!1-11 
J/-11-l/-11 
/l-11-!1-/1 
fl-11-11-/1 
1/-11-/J-J/ 
11-11-lf-11 
11-tl-11-11 I 

! 

SCALE 

22.0 

25.0 

30.0 

11-l!-/1-111 
11-lf-11-1/. 35.0 

35.0-37.0 1!-ll-11-1/ 
11-lf-11-1/ 
//-lf-lf-/1 

37.0-40.0 /l/11111111 
11/l/lll//1 
1//1/l/ll/1 
!1/lll/1111 
I IIIII// 1/1 
11!1//1/111 
/1//11/l//1 40.0 

40.0-41.0 //JIII//11/ 
41.0-41.6 1-- -1- -
41.6-42.0 -----
42.0-43.0 ******* 

******~· 

******* 

Precision Engineering. Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Clay, red-brown, firm, blocky, moist, roots from 
0-2' 

Silt, sandy, light brown, firm, dry 
Silt, light brown, hard, moist 

Silt, sandy, light brown, loose, dry 

Silt, some clay, mottled (silt is tan, clay is red-
brown), hard, damp 

Clay, silty, red-brown, mottled, hard, moist 

Clay, silty, red-brown, mottled, hard, moist 

Clay, red-brown, hard, moist 

Clay, red-brown, hard, moist, blocky 
Silt clayey, red-brown mottled firm moist 
Silt, very fine sand, red-brown soft damp 
Sand, very fine, some silt, tan grading to red-
brown, loose, dry, siltier at bottom 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW3A.xls]Sheet2 
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Sheet: 3 OF 3 

Bore Point: N. Ponds-see plan 

Water Elevation: Not Encountered 

Boring No.: BW3A 

BLOW 
LAB# DEPTH COUNT PLOT 

43.0-45.0 Iff II /II/II 
////1/11111 
flll/11//l! 

145.0-46.7 *'*-**-W* 
I I 

**-**-** 
**-**-** 

**-**-** 
46.7-47.3 -----
47.3-48.3 I 1-11-/1-11 

/1-11-1/-/1 
48.3-50.0 /lllf/11111 

/lf/f//11// 
llfllffllll 
l/llll/1/11 
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I 
I 

SCALE 

43.5 

45.0 

50.0 

I 

Precision Engineering, Inc. 

P.O. Box422 

Las Cruces, NM 88004 

505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

{MOISTURE, CONDITION, COLOR,ETC.) 

Clay, some silt, red-brown, mottled, firm, moist 
horizontal laminations, coarsing upward to 
sand 
Sand, very fine, silty, red-brown, loose, damp 

Silt, red-brown, firm, damp 
Clay, silty, red-brown mottled, blocky, firm, 

moist 
Clay, red-brown, small amount of grey mottling, 
hard, wet, limonite at 49.0' 

T.D. 50.0 

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

Bore Point: N. Ponds-see plan 

Water Elevation: Not Encountered 

Boring No.: BW3B 

BLOW I 
LAB# DEPTH COUNT I PLOT 

0-5.0 I!/! If Ill II 
11!1//11/ll 
111/11//111 

I Ill I /IIIII I 
Iff /IIIII II 
1/1/ll/1111 
11/11111111 
/1///lfflll 
II/II/III II 
ll///l/1/11 

5.0-9.0 lll/1111111 
IIIII/II/ If 
111//lfl/ll 
Ill I If Iff II 
IJ/1111!1/1 
11/1///lfll 

11/11111111 
9.0-9.3 1111/111111 

9.3-12.0 II Ill If /Ill 
flll//11111 
llll/1!/111 
If filii /Ill 
If/Iliff/ II 

12.0-12.2 -----
12.2-15.0 If/Iliff!/ I 

11/lllllf/1 
11!11111111 
If/ /II I I 1/1 
11/f//!111/ 
1/1 IIIII/II 

15.0-18.0 11//1111111 
11/l//11111 
11/111/1111 
!1/J//I/11/ 

11/ll/fl!l/ 
18.0-20.0 ******* 

****'*** 

******* 
******* 

******"* 

20.0-24.3 ******* 
******* 

******* 

SCALE 

0.0 

5.0 

10.0 

15.0 

20.0 

' 

Precision Engineering, Inc. 

P.O. Box422 

Las Cruces, NM 88004 

505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, red-brown, firm, blocky, moist, roots from 

0-2' 

jCiay, dark brown, firm, blocky, moist 

Clay, red-brown, slightly silty, firm, moist 

Clay, dark brown to red-brown, firm, blocky, 

moist 

Silt, clayey, li~ht brown. crumbly, damp-dry 

Clay. red-brown, firm, blocky, damp-moist 

Clay, brown, hard, blocky, moist, 16.5 to 17.0' 

mottled dark and light brown, calcite nodules 

Sand, very fine, reddish-brown, loose, dry 

Sand, very fine, reddish, loose, dry, thin clay 

stringer, 2.5' recovered 

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

C:\Documents and Settings\eriege\Local Settings\Temp\[BW3B.xls]Sheet1 

File#: 03-118 

Site: Ciniza 

Boundary Wells 
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Date: 10/15/2003 
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Sheet: 2 OF 4 

Bore Point: N. Ponds-see plan 

Water Elevation: Not Encountered 
Boring No.: BW3B 

BLOW 
LAB# DEPTH COUNT PLOT 

I 
ll////11111 
11/fffl!//l 
/ll/1111111 
lfll//11//1 

24.3-24.6 * * -- --
24.6-25.0 -----

-- .... --
25.0-27.0 * ----* 

* " - - --
* * - - --

27.0-30.0 /- - -1- -
1---1--
1- - -1- -
1-- -1- -
1- - -1- -
1-- -/- -
1---1--

30.0-35.0 /J-1/-1!-11 
11-1!-1!-11 
ll-11-1!-11 
11-l!-11-11 
!1-IJ-J/-1/ 
1/-/I-J!-fl 
/1-/f-lf-11 
I 1-11 -II -II 
11-11-11-l/ 
11-11-1 I -II 

35.0-37.0 J/-1!-1/-1/ 
l/-ll-/1-1/ 
/l-/1-11-11 

37.0-40.0 ll!lf!I/J/1 
/ll///11/// 
l/ll/111/11 
l/11/111/lf 
l!/f///1/11 
/ll////11/1 
II/IIIII!! I 

40.0-41.0 II IIIII! /1/ 
41.0-41.6 1---/--
41.6-42.0 -----
42.0-43.0 ******* 

******* 
******* 

SCALE 

22.0 

25.0 

30.0 

35.0 

40.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505~523-767 4 

Log of Test Borings 

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

Clay, red-brown, firm, blocky, moist, roots from 
0-2' 

I Silt, sandy, light brown, firm, dry 
Silt, light brown, hard, moist 

Silt, sandy, light brown, loose, dry 

Silt, some clay, mottled (silt is tan, clay is red-
brown), hard, damp 

Clay, silty, red-brown, mottled, hard, moist 

Clay, silty, red-brown, mottled, hard, moist 

Clay, red-brown, hard, moist 

Clay, red-brown, hard, moist, blocky 
Silt, clayey, red-brown mottled, firm, moist 
Silt, very fine sand, red-brown, soft, damp 
Sand, very fine, some silt, tan grading to red-
brown, loose, dry, siltier at bottom 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW3B.xls]Sheet2 

File #: 03-118 
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Sheet: 3 OF 4 

Bore Point: N. Ponds-see plan 

Water Elevation: Not Encountered 

Boring No.: BW3B 

BLOW 

LAB# DEPTH COUNT PLOT 

43.0-45.0 II II IIIII/ I 
1/1/1111//1 
lffl!lll/!1 

45.0-46.7 **-**-** 
**-**-** 
**-**-** 
**-** -** 

46.7-47.3 - ... -- -
47.3-48.3 11-/J-I!-11 

11-11-ll-!/ 

148.3-50.0 11111/l!lll 
1/11111//11 
!/Ill IIIII I 
IIIII II! !II 

SCALE 

43.5 

45.0 

I 
50.0 l 

50.0-55.0 !111///1!/1 j 
lfll/1111/1 
lflll/1/1// 
///1/lllf/1 I 
f!//1/1!1// I !1/1111//JI 
!11111/!fll 

1/IIJ/I/111 
fll/lfll//1 

!111111!1/1 55.0 

55.0-57.5 1!11/11/1/1 
!II /II filii 
/IIII///JII 
1/1 I /Ill Ill 

57.5-57.7 WI!" II* II 

57.7-60.0 ------ I I* If* II" II 
!inrmttr ---If/Iff Ifill 

/l!l/111111 
/1111/I!/J/ 60.0 

60.0-61.8 Uf/11 

II 

61.8-62.0 ******'* 

62.0-62.4 1/JI/1/1111 

62.4-63.2 rt/ffll 

63.2-66.2 ----- ******* 
~ 

******* I 
******* I 

Precision Engineering, Inc. 

P.O. Box422 
Las Cruces, NM 88004 

505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, some silt, red-brown, mottled, firm, moist 

horizontal laminations, coarsing upward to 

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

Silt, red-brown, firm, damp 

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

moist 

Clay, red-brown, small amount of grey mottling, 

hard, wet, limonite at 49.0' 

Clay, red-brown, small amount of grey mottling, 

hard, wet, limonite at 49.0', slightly softer than 

above (sticky) 

Clay, red-brown, stiff, wet, some charcoal at 

56.0' as laminar partings 

Clay, red-brown, sandy, clay soft on both sides 

not water bearing but wetter than above and 

below 

Clay, red-brown, very stiff, wet, sticky, 

slickensided when sampled, some grey 

reduction marks as random striations, looks 

dendritic in 3D, occasional charcoal r>ieces 

Clav as above 

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

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

charcoal 

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

water bearing 

Sand, silty, fine, red-brown, water bearing, 

some clay, limonite stain, laminar banded 

SIZE & TYPE OF BORING: 4-1/4" 10 Hollow Stemmed Auger 
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Sheet: 4 OF 4 

Bore Point: N. Ponds-see plan 

Water Elevation: Not Encountered 

Boring No.: BW3B 

LAB# DEPTH 
BLOW I 
COUNT PLOT 

******* 

******* 
******* 

66.2-69.6 II /IIIII/II 
II/III/JIII 
1////1/!11/ 
ll/lflf!f/1 
1111111/111 

69.6-69.8 ******* 
69.8-71.8 IJI/1!//1/1 

1/II/1/J/f! 
lfl/1/1111/ 
/Iff 1/1 /Ill 
/11/llfi/J/ 

71.8-72.2 11*11*1!*1/ 
72.2-72.4 /JJIJI//ff/ 
72.4-72.8 ******** 
72.8-74.0 ****'*** 
74.0-75.0 

ff/J//1/111 
1/IIIJ/1/If 
/1/lf///J/1 

1//lffl/f/1 
1/lllf//ffl 

T.D. 

SCALE 

65.0 

70.0 

75.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

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

Sand, clayey, red-brown, moist 
Clay, red-brown, stiff, wet, occasional red spots 

Clay, coarse sandy, dark red-brown, wet 
Clay, red-brown, stiff, wet 
Sand, clayey, red-brown, moderate dense, 
loose, wet 
Clay, coarse sandy, very stiff, wet, rare pebbles 
Chinle Grou(!1 Petrified Forest Formation, 
Painted Desert Member 
Mudstone, purple, hard, damp, blocky/crumbly, 
green-grey reduction webs and occasional 
spots 

I Set well in boring 

.01 0" Slotted PVC Screen: set in 62' -72' interval 

SIZE & TYPE OF BORING: 4-1/4" 10 Hollow Stemmed Auger 
C:\Documents and Settings\eriege\Local Settings\Temp\[BW3B.xls)Sheet4 
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Sheet: 1 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 

LAB# DEPTH COUNT 
0-5.0 

5.0-9.0 

9.0-9.3 

9.3-12.0 

12.0-12.2 

12.2-15.0 

15.0-18.0 

18.0-20.0 

20.0-24.3 

PLOT 
Ill /II IIIII 
Ill II IIIII/ 
11111111111 
1/fll/11111 
Ill II II/ Ill 
Ifill /!/Ill 
/IIIII/I If! 

l/1111/1/1/' 
1111111/111 
1111111/111 
IIIII! 1/111 
Ill II/IIIII 
Ill /IIIII II 
llll//11/11 
Ill Ill IIIII 
llll!f/1111 
1/JJII/11/1 
I /III/I II II 
II/IIIII !II 
11/fl!f/1/1 
fl/11/11//1 
IIIII/ IIIII 
f/111/11111 

-----
!lllllll!/1 
11/1/111/1 I 
I/JI/111111 
II If //IIIII 
II IIIII/III 
IIIII/IIIII 
IIIII Ill Ill 
11111/11/11 
II/III IIIII 
IIIII/ IIIII 
11!11111111 
******* 
******* 

******* 
******* 

******* 
******* 
******* 
******* 

SCALE 

0.0 

5.0 

10.0 

I 

15.0 

20.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, red-brown, firm, blocky, moist, roots from 

0-2' 

Clay, dark brown, firm, blocky, moist 

Clay, red-brown, slightly silty, firm, moist 

Clay, dark brown to red-brown, firm, blocky, 

moist 

Silt, clayey, light brown crumbly, dam_p-dry 

Clay, red-brown, firm, blocky, damp-moist 

Clay, brown, hard, blocky, moist, 16.5 to 17.0' 

mottled dark and light brown, calcite nodules 

Sand, very fine, reddish-brown, loose, dry 

Sand, very fine, reddish, loose, dry, thin clay 

stringer, 2.5' recovered 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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File#: 03-118 
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%M LL PI CLASS. 
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Sheet: 2 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 

LAB# DEPTH COUNT 

24.3-24.6 

24.6-25.0 

25.0-27.0 

27.0-30.0 

I 

30.0-35.0 

35.0-37.0 
' 

37.0-40.0 

40.0-41.0 
41.0-41.6 
41.6-42.0 
42.0-43.0 

PLOT 

ll!l!f/1111 
/lllfl//11/ 
/J//f//1111 
/11/1/1/11/ 
* * -- --
-----
-- ... --
* * -- --

* .. -- .... 
* * -- --

1-- -1- -
/-- -1- -
1---/--
1---1--
1---1--
1- - -/--
1---/--
1/-1/-lf-f/ 
J/-fl-1!-1/ 
/I-//-JI-11 
/1-11-1/-l! 
11-lf-!1-11 
11-11-1!-fl 
11-1!-fl-1! 
11-l/-11-f/ 
11-11-ll-/1 
/1-l/-11-11 
/1-11-11-/1 
/l-!1-1/-/l 
ll-ll-11-1/ 
/ll/11/111/ 

/IIIII!!/!/ 
/111/!lffll 
11/III/J/If 
IIIII/ /II/I 
1/1/l//1111 
llllll/1111 
//IIIII I Ill 
1---1--
-----
******* 

******* 
******* 

SCALE 

22.0 

25.0 

3o.o I 

35.0 

40.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 
Clay, red-brown, firm, blocky, moist, roots from 
0-2' 

Silt, sandy, light brown, firm, dry 
Silt, light brown, hard, moist 

Silt, sandy, light brown, loose, dry 

Silt, some clay, mottled (silt is tan, clay is red-
brown). hard, damp 

Clay, silty, red-brown, mottled, hard, moist 

Clay. silty, red-brown, mottled, hard, moist 

Clay. red-brown, hard, moist 

Clay, red-brown, hard, moist, blocky 
Silt, clayey red-brown mottled firm, moist 
Silt, verv fine sand, red-brown soft, damp 
Sand, very fine, some silt, tan grading to red-
brown, loose, dry, siltier at bottom 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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File#: 03-118 
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Boundary Wells 

Elevation: Existing 

Date: 7/20/2004 

%M LL PI CLASS. 
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Sheet: 3 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 

LAB# DEPTH COUNT 

43.0-45.0 

45.0-46.7 

46.7-47.3 

47.3-48.3 

48.3-50.0 

50.0-55.0 

55.0-57.5 

57.5-57.7 

57.7-60.0 -----
60.0-61.8 

61.8-62.0 

62.0-62.4 
62.4-63.2 

63.2-66.2 -----

PLOT 

/ll/1/1/1/1 
Ill I !If///! 
f/IJI/11111 
**-**-** 

**-**-** 
**-**-** 
**-**-** 
-----
1/-11-11-11 
1/-11-lf-11 
/llflll//11 
lflfll/1111 
111/llf/1/1 
/IIIII/III/ 
l/1111!1111 
llfll//111/ 
Iff /Iff !Ill 
If III/IIIII 
lfl/lf/111/ 
111111/1//1 
ll/fflf/111 
1111111///1 
/IIIII/ /Ill 
IIIII 1/111/ 
Ill/ Iliff II 
111111/1111 
1!1111/1/11 
I I IIIII! II/ 
II* If* If* If 
II" II"//" II 
liTrnmtt-

/111111111/ 
111111/f/IJ 
Ill Ill J/1 II 

"'· ,,,, 
******* 

11111111111 
IIIII 

******* 
~ 

******* 
******* 

SCALE 

43.5 

45.0 

50.0 

55.0 

1---

60.0 

-

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 

505-523-767 4 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, some silt, red-brown, mottled, firm, moist 

horizontal laminations, coarsing upward to 

sand 
Sand, very fme, silty, red-brown, loose, damp 

Silt, red-brown, firm, damp 

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

moist 
Clay, red-brown, small amount of grey mottling, 

hard, wet, limonite at 49.0' 

Clay, red-brown, small amount of grey mottling, 

hard, wet, limonite at 49.0', slightly softer than 

above (sticky) 

Clay, red-brown, stiff, wet, some charcoal at 

56.0' as laminar partings 

Clay, red-brown, sandy, clay soft on both sides 

not water bearing but wetter than above and 

below 
Clay, red-brown, very stiff, wet, sticky, 

slickensided when sampled, some grey 

reduction marks as random striations, looks 

dendritic in 3D, occasional charcoal pieces 

Clav as above 

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

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

charcoal 

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

water bearing 
Sand, snty, fine, red-brown, water bearing, 

some clay, limonite stain laminar banded 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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File #: 03-118 
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Boundary Wells 

Elevation: Existing 
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Sheet: 4 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 
LAB# DEPTH COUNT 

66.2-69.6 

69.6-69.8 
69.8-71.8 

71.8-72.2 
72.2-72.4 
72.4-72.8 
72.8-74.0 
74.0-92.0 

! 

PLOT 
******* 
******* 

******* 
II !If II /Ill 
111!/1/JIII 
!l/1/ll/1/l 
/1///ffll/1 
/I/1//I/J/1 
******* 
/1/1/lll!/1 
lfll/llll/1 
IIIII/I Iff I 
ll!lll/1!11 
1/1/llll!ll 
II* I I* II* II 
II /1 /II /II I 
******** 

****** 
'"'If 

fff//1//f// 

Ill/ II II fl/ 
flll/1/111/ 
Iff /III/II/ 
l!l/l/111/1 
llf/111!/ff 

IIIII Ill fl/ 
11111111111 
1111/J/1111 
/II f !If !Iff 
II II Ifill// 
1111//IJI// 
/IIII/IJI/1 
l!lff/1//f! 
J//II/J!J/1 
!1!!1/11111 
/1111!11/11 
lllllll/11/ 
1/f/!f/111! 

Ill Ill/Iff! 
!1/f!l/1111 
Ill/ Ill/ /If 
!11/11/l/11 
II 1/11/1 /II 

SCALE 

65.0 

70.0 

75.0 

80.0 

85.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

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

reduction spots 

Sand, clayey, red-brown, moist 

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

Clay, coarse sandy, dark red-brown, wet 

Clay, red-brown, stiff, wet 

Sand, clayey, red-brown, moderate dense, 

loose, wet 

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

Chinle Grou~, Petrified Forest Formation; 
Painted Desert Member 
Mudstone, purple, hard, damp, blocky/crumbly, 

green-grey reduction webs and occasional 

spots 

SIZE & TYPE OF BORING: 4-1/4" 10 Hollow Stemmed Auger 
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Sheet: 5 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 
LAB# DEPTH COUNT 

92.0-94.0 

94.0-105.0 

105-110.0 

PLOT 
II IIIII !Ill 
11/11/1/111 
Ill/ I II/ 1/1 

f/11/lflll/ 
1/ll//11/11 
f/111/flf/1 
f/lfl!ll/1/ 
Ill/ Ill I !If 
1111!111111 
11111111//1 
1/111111111 

'*<lr****** 

******** 
******** 
*******-i• 

f!IIJ/111/1 
lll//11!111 
11111111111 

1/111111111 
/!11/11/111 
111/11/111/ 
lll/11/1//1 
lfl/1111 /II 
1/!11///lfl 
IIJ/11////1 
ll//1/11/1/ 
11!/1/fllll 
l/111111111 
II/ //IIIII/ 
l/!1!1/111/ 
IIJ/!1/111/ 
lf!ll//f/1/ 

II II! /IIIII 
f!f/1111111 
II Ill/ IIIII 
!11/1111111 
lf!l/1/11/1 
**f**f*!*• 

**/**!*!*" 
**I** I*!*" 
**l**f*f*• 
**1**1"1* 
**l**f*J*• 

SCALE 

90.0 

95.0 

100.0 

105.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

I Sand, yellow-brown, hard, dry 

Mudstone/Siltstone, yellow-brown, hard, dry 

Sandstone, mudstone, silt, interbedded, dense, dry 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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Sheet: 6 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 
LAB# DEPTH COUNT PLOT 

.. *!**!*!* 
**I** I*!* 
**I** I*/* 
**!**!*!"' 
Ill I /IIIII/ 
11/11111111 
111111111/1 
111111/!111 
111111!1111 
/1/JIII///1 
111111!1/11 
11/JII/11/1 
11/111/1111 
1/li/1/1!/1 
1/111/11/l/ 
/11111/1111 
111/11111/1 
IIIII/IIIII 
111/1/11111 
111/l/11/11 
11111111/11 
11111/1/111 
lfll/111111 
11111111111 
1/flllll/11 
/1111/lllll 
1111111/111 
/1/ll/11/11 
111111111/1 
1/J/11/1111 
1111/l!llfl 
11/!/1!1!11 
1!111//1111 
11/l!/11111 
/llfl/11111 
!Ill Ill /Ill 
llfl//11//1 
lfl/llllffl 
/Ill I J/1 Ill 
ll/111/1111 
111/lllllff 
/I/JII/1111 
11/111!1111 

SCALE 

110.0 

115.0 

Precision Engineering, Inc. 
P.O. Box 422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

Mudstone/Siltstone, smooth drilling but dense, 
'some fine sandy stringers encountered, 

1

125-130' dark red-brown, not water bearing 

i 

I 
I 

120.01 

i 

I 
I 
I 

125.0 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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Sheet: 7 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 

LAB# DEPTH COUNT 

1130-155.0 

i 

I 

I 

I 

PLOT 

If/ IIIII /II 
*/-*I-*/-

*/-*I-*/-
*/-*I-*/-
*/-"/-*!-
*/-"/-*/-

*/-*/-*!-
*/-*/-*!-
*/-*/-*!-
*1-*1-*1-
*/-"/-*I-
*1-*1-*1-
*/-*/-*/-

*1-*1-*1-
*I-* 1-*1-
*1-*1-*1-
*1-*1-*1-
*1-*1-*1-

*/-*/-*/-

*1-*1-*1-
*1-*1-*1-
*f-*1-"f-
*1-*1-"f-
"1-*1-*1-
*/-*/-* 1-
*1-*1-*1-
*1-*/-*1-
* 1-*1-*/-
*1-*1-*1-
*1-*1-*1-
*/-*/-*/-

*1-*1-*/-
*f-*1-*1-
*J-*J-*1-
*!-*/-*/-
*1-*1-*1-
*!-*/-*/-
*1-*1-*1-
*f-*1-*f-
*f-*1-*f-
*/-*!-*/-
*/-*/-*/-

*1-*f-*1-

SCALE 

130.0 

135.0 

140.0 

145.0 

150.0 

Precision Engineering, Inc. 

P.O. Box422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

MATERIAL CHARACTERISTICS 

(MOISTURE, CONDITION, COLOR,ETC.) 

Mudstone/Siltstone/Sandstone, interbedded, 

sandstone drills hard, white 

mudstone/Siltstone red-brown 

Sandstone, weakly water bearing, white, hard, 

quartz 

SIZE & TYPE OF BORING: 4-1/4" 10 Hollow Stemmed Auger 
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Sheet: 8 OF 8 

Bore Point: N. Ponds-see plan 

Water Elevation: 6.9' bgs 

Boring No.: BW3C 

BLOW 
LAB# DEPTH COUNT 

I 

PLOT 
*1-*1-"1-
*/-*/-*/-
*1-*1-*1-
*1-*1-*1-
*/-*/-*/-
*/-*/-*/-
*1-*1-*1-
*/-*!-*/-

I 
! 

SCALE 

155.0 

I 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log of Test Borings 

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

T.D. 155.0' 

SIZE & TYPE OF BORING: 4-1/4" ID Hollow Stemmed Auger 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS WASTE SECTION 
P.O. BOX 26110 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA 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 

WELLID95.xls SMW-6 

Giant Refming Co. - Ciniza 

NMD0003332ll-2 

McKinley 

SMW-6 

108 26' 02" 

35 29' 38" 

(X) 320,839.52 
(Y) 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 

SIGNATU 
NAME(TY 

2/13/97 



TLS/95 

GIANT REFINING - CINIZA 

PROPOSED SMW-6A WELL DIAGRAM 

Mixed Clays 

(Alluvial) 

Ciniza 
Sands 

Chinle 

Shale 

Protective Steel Casing 
i--------

Concrete Pad 
/~--

\Qf£-l' {---1!-/....c'\~'\ .:.:.l.J..._ ___ Original Soil Surtace 

~' "" 
-+--·+1 ________ 2" PVC Casing 

•, 

~-------------
8" Borehole 

~-----------
Cement/Bentonite Grout 

Slotted Screen 
-4~------------

+--------Sand Pack 

~ 7 t><t-----Y PVC Cap 

~~:f. 
X~·~ B s ;..·'< ?<_.A-v+----------- entonite eal 

b<.-/...... ·""" > 
• /"'~ t'.,.. I 

. .J-. -l.x.. .. -r.. ] .... ~; 



' ; ,, 
j· 
.._ ... 

] 

"]· ' '' , . 

J 

j 

. 
j 
.. 
~ 
i 
I 

6878.35' 

1 1 1 1 I 

I 2.12' 

) 

so. 92' 

72.0' 
61.62' 

Static Water Level 

' ' . . 

~ 4 
()<> 

•. 

.,. .. 

6.0" Steel Casing W/Locking Cap 

2.0" Stainless Steel Pipe·W/Cap 

Bentonite Plug 

Native Sackfi1l 

2.0" Stainless Steel Riser 

Bentonite e1ug 

6827.43 1 

Washed Sand Pack 

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

31.5' 

1 
____ ....;__~~--.-,-.. ,-.1 ••• = :~ . 1~.,:-. •• ,.---- 6816.73 :. ·-·: "·. = t' ·'!,· 

2.0' ~.::~-~ .~ .. - . . ~~~ 
: .. - .... ;~: CIKIZA SAHD 

7r Gt:f' 
·.· :. ~ .. .... .. · 

3.0' Stainless Steel Blank 

Bentonite Plug 

COMPLETION DIAGRAM FOR WELL SMW-6 

; ·~. '., ,·: ... 
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·' 

'' Sheet: 1 of 3 PRECISION ENGINEERING, INC. File #:95-111 

Bore Point:l5' South of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 

Water Elev: none 

Boring No. :SMW-6C 

I 
I LAB # 
1 
1 
1 
1 
1 
1 
1 

1 1 
l 
1 
l 
1 
l 
1 
1 
1 
1 
1 

1 

1 
1 
l 

1 
1 
1 

I 
I DEPTH 
1 0-9.8 
1 
1 
.L 
1 
l 
1 
1 
.L 
.L 
1 
1 
1 
1 
1 
1 
1 
1 

Giant Industries 
I I s I 
I s I A I 

p I c I M I 

Elevation: 

Date: 10112/95 

L I A I p 1-------------------------------------------o I L j L I MATERIAL CHARACTERISTICS 
BLOW COUNT T l E I E I (MOISTURE.CONOITIO!HOLOR.GRAINSIZE.ETC.) I %M I 

1 Continuous 111--1 I 1 1 .l..Qg,y. silty. wet. red-brown. firm, substantiall 1 
1 Sampling 111--111 1 1roots and vegetative debris 0-3.0'. 1 1 
1 111--111 l L l 1 
l lil--111 l 1 l 1 
1 11 I --1 I 12.51 1 1 1 
1 111--111 1 l l l 
1 111--111 1 1 1 1 
1 11 I --I I l 1 1 1 1 
1 1/ I --111 1 1 1 1 
1 11 I-- I 115 . 0 1 1 1 1 
1 111-- I 11 1 1 1 1 
1 11 I- -I I 1 1 1 1 1 
1 11 I-- I 11 l l 1 1 
1 1/ I-- I I l l l 1 1 
1 ,L//--//17.51 1 l 1 
1 11/-- I 11 1 l 1 1 
1 111--111 1 l l 1 
l 11 I- • f I 1 l 1 l. 1 

If--f! I I 

111: :Ill 10 l jClav. very sandy, firm. red-brown. w~ist 1 
I I: :I I 

1::11::1 l !Sand. very clayey. moist to wet. brown. loose 1 
1::11::1 1 1 1 
1: :I I: :1 l 1 1 

::11:: 12.5 
1::::::1 l jSand, fine. damp. loose. light brown 
1::::::1 1 1 
1::::::1 1 1 

1 
1 
1 

1 

1 
1 
1 

1 
1 
1 

L I PI 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l. 
1 
1 
1 

1 

1 
1 
1 

1 
1 
1 

I 
I CLASS. I 
1 1 
1 1 
l 1 
1 1 
1 1 
1 l 
l l 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 l 

1 1 

1 1 
1 1 
1 1 

1 1 
1 1 
1 1 

1 1 14.4-15.5 1 1------1 15 l !Silt, clay interbeds. laminar. moist. firm. 1 1 l 1 1 
I I I l------1 I !light brown. some root matter ! I I I I 
1 1 15.5-19.0 1 ,LJI--IIl 1 ~. silty. blocky. moist -wet. stiff. brown1 1 1 1 1 
1 1 1 1/ I --1 I 1 1 1 1 1 l l 1 
1 1 1 l/ I-- I I 1 1 1 1 l 1 1 1 
1 1 1 l/1--//117.51 l 1 l 1 1 1 
1 1 1 11 !--Ill 1 1 1 1 1 1 l 
1 l 1 l/ I --1 ll 1 1 1 1 1 1 1 

19.0 11--1/ 
l 1 19.0-20.0 l 1--/l--1 l ISilt. clayey. laminar bedded. charcoal @ 19.2.1 l 1 1 1 
1 1 1 1--/1--1 20 1 1stiff. moist. light brown 1 1 l 1 1 

--11-- ! 
1 ,L::--::1 jSand, silty. some silt interbedding <3 em. dry1 1 1 l 1 
1 1::--::1 ,Lloose, light brown. silt is 1aminar bedded. 1 1 l 1 1 
1 ,L:: --: :1 1 1 l 1 1 1 

::--:: 2 

!Size & Type of Boring: 4-114" ID Hollow Stemmed Auger Logged By: whk 



Sheet: 2 of 3 PRECISION ENGINEERING INC. File #:95-111 

Bore Point:lS' South of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 
Giant Industries 

Water Elev: none l I S I Elevation: 
I s I A I 

Boring No. :SMW-6C Continued P ! C 1 M I Oate:l0/12/95 

L I A ! p 1--------------------------------------------
l 0 I L I L I MATERIAL CHARACTERISTICS I I 
I LAB# DEPTH BLOW COUNT I T I E ! E I CMOISTURE.CONDITION.COLOR.GRAINSIZE.ETC ? I %M I L I PI I CLASS. I 
1 122.3-24.31 Continuous ll/1/111 1 ~. stiff. some carbonate nodules Crare). 1 1 1 1 1 
l 1 1 Sampling 11111111 1 1brown, moist to wet. massive 1 1 1 1 1 

1 1 1 l/111111 1 1 1 1 1 l 1 

1 1 1 11 I I I I I 1 1 1 1 1 1 l 1 
24.3 1/111/ 

1 124.3-25.71 11/:://1251 ~. sandy, blocky, laminar bedded, moist. 1 1 1 1 l 
I I 25.7 I II/: : I I I I I stiff. brown. I I I I I 

~ ~ 1 125.7-27.21 1//////1 1 !Clay/Si1t. interbedded. stiff, laminar. mo1st.1 1 1 1 1 
1 1 1 1------1 1 .Llight brown. charcoal in pieces < lcm. 1 . 1 1 1 1 

-.2 1!1111 

1 1 27.2-28.41 1::--::127.51 !Sand, fine, silty, loose. damp, orange 1 1 1 1 1 

1 1 1 1::--: :1 1 1 1 l 1 l 1 

1 
1 

l 
1 
1 
1 

1 
1 

l 
I ... 
l 
1 
1 
I 

.;.. 

l 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 35.0-44.2 1 
1 1 
l 1 
1 1 
1 1 
1 1 
1 l 
1 1 
1 1 
1 l 
1 1 
1 l 
1 1 
1 1 
1 l 
l l 
l l 
1 1 

ll I:: Ill l 
ll I : : I fl 30 1 

I I::// 

1--//--1 1 
1--//--1 1 
1--//--1 1 
1--//--132.51 
--!!--

1::--::1 1 
1::--::1 1 

11111111 1 
lll/11/l 1 
ll!l/111 1 
1// I I I 11 1 
1111111137.51 
111111/l 1 
1/////11 1 
lll/1/ll 1 
lll//111 1 
lll/1111 40 l 
11111111 l 
ll!l/1/l 1 
11 I I I I 11 1 
11111111 l 

!Clay. stiff. moist to wet. laminar. brown 
jClav, very sandy, stiff. lt. brown to orange, 1 

1moist. grades sandier downward. 1 

!Silt, clayey. laminar. light brown. stiff. 1 
1moist to damp. 1 
1 1 
1 1 

!Sand, fine, silty, laminar banded. loose, dry 1 
1to damp. light brown. 1 

t Si 1 t. sandv , 1 oose. dry. 1 t. brown to orange I 
[Clav. stiff. slightly blocky, some fine root 1 
1matter. brown red. wet-moist. rare carbonate 1 
1nodules 1 

1 1 
1 1 
1 1 
l 
1 
1 
1 
1 
l 
1 
1 
1 
1 

1111111142.51 
11111111 l 
11111111 1 1 
111111/l 1 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

!IIIII 
Continued ................ . 

l 
1 

1 
1 
l 
1 

1 
1 

1 
1 

1 
1 
1 
1 

1 
1 

.L 
1 

1 
1 
1 
l 

l 
1 

l 1 1 
l 1 1 
1 .l 1 
1 1 1 
1 1 l 
1 1 l 
l l 1 
1"' l l 
l 1 1 
1 l l 
1 1 l 
1 1 l 
l 1 1 
1 1 l 
1 1 l 
1 l 1 
l l l 
1 1 l 

!Size & Type of Boring: 4-114" ID Hollow Sterrrned Auger Logged By: whk 

1 
1 

1 
l 
l 
1 

1 
1 

l 
l 
1 
1 
l 
1 
1 
l 
1 
l 
1 
l 
l 
l 
1 
l 
1 
1 



Sheet: 3 of 3 PRECISION ENGINEERING, INC. File #:95-111 

Bo!'_?_foint:15' South of W~1l SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 

Water Elev: none I I s I 
I s I A ! 

Giant Industries 
Elevation: 

Boring No.:SMW-6C Continued I P I c I M I Oate:l0/12/95 

---------------------1 L I A I p '--------------------------------------------
! 
I LAB # 
l 
l 
1 
1 
1 
1 

,l 

l 
1 
1 

1 
1 
l 
1 
l 
1 
l 
1 
1 
1 
l 
l 
1 
1 
1 
l 
l 
l 

1 I 0 I L I l I MATERIAL CHARACTERISTICS I 
DEPTH I BLOW COUNT I T I E I E I (MOISTURE.CONOITION.COLOR GRAINSIZE.ETC.2 I %M I l 

144.2-49.1 1 1//--//1 1 IClav. silty. laminar bedded. moist to wet. 1 1 
1 1 
1 1 
1 l 
1 1 
l 1 
1 1 

l l 111--111 1 1stiff. red-brown. some green/grey reduction 
1 1 J.ll--111 l !filaments (likely root decomposition). 
1 1 111--111 l 1 
1 1 1//--//147.51 1 
1 1 l//--//1 1 1 
l 1 11/--//l 1 1 

49.1 11--11 

l 49.7-51.3 l lll--111 50 1 
l 1 111--111 l 
! 51.3 I 111--IIJ 
l 51.3-60.9 l 11/////l 1 
1 1 lll!/111 1 
1 1 llllllll52.5l 
l 1 111111/l 1 
1 1 ll/11111 1 
1 1 111!1111 1 
1 1 11111111 1 
1 1 lfl/1111 551 
1 1 1//////l 1 
1 1 J.ll//lll 1 
1 1 11111111 1 
1 l ll/11111 1 
1 l 1111111157.51 
1 1 lfll/1/l 1 
1 1 ll/11111 1 
1 1 11/////1 1 
1 1 lfl/1111 1 
1 l J.!I//IIJ.60.51 
I 60.9 

!Sand. med .. clavev. red-brown.med. dense.moistl 
.L.Q2.y. silty. some lamination, wet/moist. stiff1 
1s1. fissured. sand in vertical lines from 1 
I above (mud crack i nfi 11 i ng ? ) I 
l£l[y, red-brown. blocky. wet to moist. stiff. 1 
J.green/grey reduction filaments: 1 
1 1 
1 l 
1 1 
1 1 
1 1 
!massive. few reduction filaments below 55.0 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 l 
1 l 
l 1 
1 1 

l 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I PI 
1 
1 
1 
l 
l 
1 
1 

1 
l 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
l 
1 

J CLASS. I 

l 1 
1 1 
1 l 
1 l 
1 l 
1 l 
l 1 

1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
I 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 

.._t __ __.]....l6~0""".9:.;;,.-6~1""".3~!----........_t...:..o.....__..___.!S""'a....,.nd, fine. clayey. saturated-v.weal::ly water 
1 1 61.3-63.81 1 [bearing. loose. light brown. I 1 1 1 
1 1 1 1Cl ay. Brown, firm. wet, some green/ grey 1 1 · l 1 
1 1 1 1reduction filaments. l 1 1 1 
1 1 1 1 1111 
1 1 1 1 1111 

63.8 

1 
1 
1 
1 
1 

1 1 63.8-65.0 1 Chinle 1=""""""1 1 !Shale, weathered, blocky. green/grey reduction! 1 1 1 1 
.~-1-----"1-~6~5-..>!.0_,j...l ~b~ou!!.!.nd~au...rYz...__,j.;:[~:::=--==-~::..JI_6~5~J ___...!layers <6cm, slightly sandy in reduction zones'-1---.l.---1----''-------+-
1 1 T.D. 1 1 1 1 !otherwise red bn, some carbonate deposition. 1 1 1 1 1 
1 l 1 1 1 1 !laminar to subblocky. l 1 1 1 1 
1 
1 
1 

1 1 1 1 1 J.No water accumulation after 24 hours. Boring 1 1 1 1 1 
1 1 1 1 1 lgrouted closed with a 6% bentonite/cement 1 1 1 l 1 
1 1 1 167.51 1sl urry to the surface. 1 1 1 1 1 

]Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk 



Sheet: 1 of 3 PRECISION ENGINEERING. INC. File #:95-111 

Bore Point:l5' South of Well SMW-6 60G OF TEST BORINGS Site:Ciniza Refinery, 
Giant Industries 

Water E1ev: none I I s I Elevation: 
I s I A I 

Boring No.:SMW-6C p I c I M I Date:l0/12/95 
L I A I P ! 

I I 0 I L I L I MATERIAL CHARA~TEBISII~S I 
I LAB 1t I OEPTI:J I BLOW COUNT I T I E I E i ~MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) I %M I I PI I Cl:8SS. I 
1 1 0-9.8 1 Continuous )./I· -Ill l l£lgy. silty. wet. red-brown. firm. substantial.!. 1 1 l 1 
1 1 l Sampling 111~-111 1 .!.roots and vegetative debris 0-3.0'. .!. l 1 l l 
1 l l .LII--111 1 1 .L 1 1 1 1 
1 1 1 lll--111 1 1 l 1 l 1 l 
l l 1 lll--1112.51 1 1 1 1 l 1 
l 1 1 111--111 1 l 1 1 1 1 1 
1 1 1 l!!--111 1 1 1 1 1 1 1 

~ 1 I 1 111--111 1 1 1 1 1 l l ..... 

1 1 l J.ll--1/l l .!. 1 1 l 1 1 
l 1 1 111--lll5.0l 1 1 l 1 l l 
1 1 1 lll--1/l 1 1 1 1 1 1 1 
1 1 1 .!.11--1/l 1 l l 1 l 1 1 
1 1 l 111--111 1 1 1 1 l l 1 
1 1 1 J.ll--111 1 1 1 1 1 1 l 
1 1 1 J.l I- -1117 . 51 1 1 1 1 1 1 
1 i 1 111--11.!. 1 l 1 1 l 1 1 
1 1 1 111--11.!. ' 1 1 1 1 l 1 .l. 

1 1 1 111--111 1 1 1 1 1 1 1 
II--III I 

1 ll I: :I I l 10 l ~. very sandy. firm. red-brown. moist 1 1 1 1 1 
I I:: I I 

1 1:://: :J. 1 ~. very clayey. moist to wet, brown. loose 1 1 1 l 1 
1 1:://::1 1 1 1 1 1 l 1 
1 1= ://::1 1 1 1 1 1 l 1 

::I I:: 12.5 I 

l 1::::::1 1 jSand. fine, damp. loose. light brown l 1 1 l .L 
1 1::::::1 1 1 l 1 1 l l 
1 l"""' ' •• '' •,j. 1 1 1 l 1 .L 1 

14.4 
1 114.4-15.5 l 1------1 151 jSilt, clay interbeds, laminar. moist. firm, l 1 l l l 
I I I 1------1 I jl ight brown some root matter I I I I ! 
1 l 15.5-19.0 1 111--111 l l£lgy. silty. blocky, moist - wet. stiff. brown.L l l l l 
1 .L l 111--111 1 1 l l 1 l 1 
l l .L 111--11.!. l 1 1 l l 1 1 
1 I 1 l//--1/117.51 .L l 1 I 1 1 .... .... 
1 l l lll--1/l l 1 l .L 1 1 1 
l 1 1 lll--fll l .L .L I 1 l 1 + 

I 19.0 //--/11 

1 1 19.0-20.0 l 1--//--l l !Silt. clayey, laminar bedded. charcoal @ 19.2.1 1 1 1 l 
l l l 1--//--l 20 l .J_stiff, moist. light brown .L 1 l .!. 1 

--11--

l l::--::1 l jSand. silty. some silt interbedding <3 em. dry.!. 1 1 l 1 
1 1::--::1 l .!.loose, light brown. silt is laminar bedded. l 1 l 1 1 
.L l:: --::1 1 1 l 1 1 1 1 

Continued ....... . . ' ......... 
!Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk 



Sheet: 2 of 3 PRECISION ENGINEERING. INC. File #:95-111 

Bore Point:l5' South of Well SMW-6 

Water Elev: none 

LOG OF TEST BORINGS 

I I s I 
I s I A I 

P I c I M I 

Site:Ciniza Refinery, 
Giant Industries 

Elevation: 

Boring No. :SMW-6C Continued Date:l0/12/95 
L I A I p 1-------------------------------------------I l 0 I L I L I MATERIAL CHARACTERISTICS I I LAB# I DEPTH I BLOW COUNT I T I E IE! CMOISTURE.CONDITION.CQLOR.GRAINSIZE.ETC.) l %M J l 

l 
l 
l 

l 22.3-24.31 Continuous )jl/1/ll 1 jClav, stiff. some carbonate nodules (rare), 
l 1 Sampling J.l!//1/l 1 lbrown. moist to wet. massive 
l 
l 

1 
l 

lll/1/ll l 1 
ll I I I Ill l 1 

l l 
l 1 
l l 
l l 

!Ifill 
l 
I 

l 24.3-25.7 l 
l 25.7 l 

ll I : : I I l 25 l 
I I I::/ I l I 

~. sandy, blocky. laminar bedded, moist. 1 
jstiff, brown. I 

"! l 
l 

1 25.7-27.21 
l l 

11111111 1 
l------1 l 
!IIIII I 

!Clay/Silt, interbedded. stiff, laminar. moist.1 
1light brown, charcoal in pieces < lcm. 1 

1 
l 

1::--::127.51 
J.::--::1 l 

! 
jSand, fine. silty, loose. damp. orange 
1 

jClay. stiff. moist to wet. laminar. brown 

1 
1 

l 
1 

11 I:: I I l l 
lf I : :If 1 30 1 

I I: :I I 

l£1£Y. very sandy, stiff. lt. brown to orange. 1 
1moist. grades sandier downward. l 

l 
1 
l 
1 

l--11--l l 
l--11--l l 
l--11--l 1 
l--//--132.51 

!Silt. clayey. laminar. light brown. stiff. 
lmoist to damp. 
1 
1 

l 
1 
I ... 
1 

1 
l 

1::--: :1 
1::--::1 

1 !Sand. fine. silty, laminar banded. loose. dry 1 
1 1to damp. light brown. 1 

!Silt sandy. loose. drv. lt.brown to orange I 1 1 35.0-44.2 l l/111111 l 
l 1 1 11111111 1 
1 1 1 111 I !Ill l 

!Clav. stiff. slightly blocky, some fine root 1 
1matter. brown red. wet-moist. rare carbonate 1 
.Lnodules l 1 1 1 11111111 1 1 

1 1 1 ll II I 11137. 51 1 
1 1 1 11 I!! Ill l 1 
1 l 1 lll//111 l 1 
l .l l lll/1111 1 l 
1 l l 111 I I ill 1 1 
1 1 1 1111!111 40 1 l 
l 1 l 11111111 1 1 
l 1 l 11 I I I Ill 1 1 
1 1 1 ll I I I If l 1 1 
l l l l/1111 I 1 l 1 
1 l l ll I I I I I 142. 51 1 
l 1 1 11111111 l l 
l 1 l ll I Ill I l 1 1 
l l 1 lll/1111 l 1 
I /IIIII 

Continued ................ . 

l 
1 
1 
1 
1 
1 
l 
1 
l 
l 
l 
1 
1 
l 
1 

l 
I 
l 

.1 

1 
l 

1 
l 

l 
l 
1 
l 

1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 

L I PI 

l 
l 
1 
l 

1 
I 
1 
l 

1 
l 

l 
1 

l 
l 
1 
l 

1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 
1 
l 
1 
l 
l 

jSize & Type of Boring: 4-1/4" ID Hollow Sterrmed Auger Logged By: whk 

I 
I CLASS. I 
l l 
1 l 
l l 
1 l 

l l 
I ! 
1 1 
l l 

I 

l l 
1 l 

l 
1 

l 
1 
1 
1 

l 
l 
l 
l 
1 
1 
1 
1 
1 
1 
1 
l 
l 
l 
1 
1 
1 
l 

l 
l 

l 
l 
l 
1 

1 
1 

1 
1 
1 
1 
1 
l 
l 
l 
1 
l 
l 
l 
l 
l 
1 
l 
l 
l 



Sheet: 3 of 3 PRECISION ENGINEERING. INC. File #:95-111 

Bore Point:l5' South of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery, 
Giant Industries 

Elevation: Water Eiev: none I I s I 
I S I A I 

p I c I M I Boring No. :SMW-6C Continued Date:l0/12/95 

I 
! LAB # 
1 
1 
1 
1 
1 
1 
l 

L l A I p '----------------------
1 0 I L I L I MATERIAL CHARACTERISTICS I 
I DEPTH I BLOW COUNT I T J E l E I <MOISlliRE.CONDITION.COLOR.GRAINSIZE.ETC. l I %M I L 

1 44.2-49.1 1 111--111 1 l£lsl, silty, laminar bedded. moist to wet, 1 1 

1 1 111--111 1 lstiff, red-brown, some green/grey reduction 1 1 

1 1 111--111 l 1filaments (liKely root decomposition). 1 1 
1 1 11/--//1 1 l' 1 1 
1 l 11/--//147.51 l 1 1 

1 l 111--111 1 1 1 1 
1 l 111--111 1 l l 1 

I PI 

1 
1 
1 
1 
1 
1 
1 

I 
I CLASS. ! 

1 1 
1 1 
1 1 
l 1 
1 1 
l 1 
l 1 

~ ~----~~49~.4-~--------~~~~-~-~!l~l--~~----------------------------~--~--~--~--~ 
I 1 49.1-49.7 1 1:://::1 1 !Sand. med .. clavev red-brown.med. dense.moistl I I I 

1 1 49.7-51.31 111--111 50 1 ~. silty, some lamination. wet/moist, stiff1 1 1 1 1 

1 1 1 1//--//1 1 1s1. fissured. sand in vertical lines from 1 1 1 1 l 
I I 51. 3 I ! I I --Ill I above (mud crack infilling ? ) I I I l l 
1 l 51.3-60.91 lll/11/l 1 ~. red-brown, blocky, wet to moist. stiff, l l 1 l 1 
1 1 1 11111111 1 1green/grey reduction filaments: 1 1 1 1 1 

l 1 1 111 I I I 1152. 51 l l 1 1 1 1 

1 1 1 11 I II I I l 1 1 l l 1 l l 
l l l 11111111 1 1 l 1 1 1 1 

1 l 1 lfll/111 1 l 1 l l l l 

1 1 1 l/1////l 1 l 1 1 1 1 1 

1 1 1 11111111 55 1 1massive. few reduction filaments below 55.0 l 1 1 1 1 

1 1 1 lf/////1 l l l 1 1 1 1 

1 1 1 11 I l I If 1 1 1 1 1 l 1 l 

1 1 1 111/1111 l 1 l l l 1 l 
l 1 1 111/!1/l 1 1 1 1 1 1 1 

1 1 1 lf//(/f157.51 1 1 1 1 1 1 

1 1 1 11 I 111/l l 1 .L l 1 1 1 
1 1 1 l//////1 1 1 l 1 l 1 1 

1 1 1 lf//1111 1 1 .L 1 1 1 1 
1 1 1 1111/1/l 1 1 1 1 1 l 1 
1 1 .J. 11 I I I I I 160. 5.J. 1 1 1 1 1 J. 
I '11/1!1 I 

+-'----.~.--""-"'""'--'~"-'-----._.1 :""':1'-'-1_,_.: :..._l_....~!_.j.:IS""'a'"""nd, fine. clayey. saturated-v.weakly water l 

1 1 61.3-63.8 1 11111111 1 !bearing. loose. light brown. 1 1 1 l 

1 
1 
I ... 

1 1 11111111 1 1Clay, Brown. firm. wet. some green/grey l 1 1 1 1 

1 1 11//1//l62.5l 1reduction filaments. 1 1 1 1 l 

1 1 11 I I I I I 1 1 1 1 l l 1 1 
1 1 1 11111 I I 1 1 l 1 1 1 1 1 

63.8 111!11 

1 1 63.8-65.0 1 Chinle 1=s~l 1 !Shale, weathered, blocky. green/grey reduction1 1 l 1 1 

.... ! ----+1---"6~5 .""'0 __ .._1 ---"'b=ou=nd=au.-r}'-' _._t =-"=-=-==_.!_,6.,5_.!...__..11 ayers <6cm, s l i ght l y sandy in reduction zones . .~.--_.__--L---1---....J. 

1 l T.D. 1 1 l 1 1otherwise red bn, some carbonate deposition, 1 1 1 1 1 

1 1 1 1 l l !laminar to subblocky. I 1 1 1 1 

1 1 1 1 l 1 .tNo water accumulation after 24 hours. Boring 1 1 1 1 1 

.L 1 1 1 1 1 Lgrouted closed with a 6% bentonite/cement 1 1 l 1 1 

1 1 l 1 167.51 1s1urry to the surface. 1 1 1 l 1 

!Size & Type of Boring: 4-1/4" 10 Hollow Stemmed Auger Logged By: whk 



Sheet: 1 of 3 PRECISION ENGINEERING. INC. File #:95-111 

Bore Point:30' North of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 
Giant Industries 

Water Elev: none 

Boring No.: SMW-68 

I I s I 
I s I A I 

p I c I M I 

Elevation: 

Date:l0/12/95 

L I A I p 1--------------------------------------------I 
I kAB # 
1 
1 
1 
1 
1 
1 
1 

.. 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l' 

1 
1 
1 
1 
1 

1 
1 
1 
l 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

I 
I DEPTH 
1 0-9.7 
1 
1 
l 
l 
l 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

o I L I L I MATERIAL CHARACTERISTICS 
BLOW COUNT T ! E I E ! (MOISTURE.CONOITION.COLOR.GRAINSIZE.ETC.) I XM 

1 Continuous l/1--111 1 l.U1!.Y. slightly silty, very slightly sandy, wet1 
1 Samp 1 ing 111--1 I 1 1 1fi rm. red-brown. l 
1 J./1--lll 1 1 1 
1 11 1- -Ill 1 1· l 
l 111--1112.51 1 l 
1 11 1-- I 11 1 1 1 
1 111--111 1 1 1 
l ll I-- II l 1 1 l 
1 111--111 1 1 1 
1 lll--1115.01 lsome silty laminae with charcoal pieces below l 
1 lll--111 1 15' (rare). 1 
1 lll--1/l 1 ldrier than above 1 
l 11 I-- I I 1 1 l 1 
1 lll--111 l 1 1 
1 1//--//17.51 1 1 
1 1//--//1 1 1 1 
1 111--111 1 1 1 
1 111--111 1 1 1 

11--11 
1:://::1101 
1:://::1 .L 
1:://::1 1 
1:://::1 1 
1:://::1 1 

::1/::12.5 

!Sand, very clayey, grades more sandy .below 101 
lfeet. scattered pebbles <1 em subrounded. l 
lmoist. medium dense. red-brown 1 
1 1 
1 l 

!Clav. sandy. silty. red-brown. firm. moist 1 
1 12.9-15.6 l 1::::::1 l 

1::::::1 1 
1::::: :l 1 
1:::: : :1 15 1 

ISand. fine. damp-moist. loose. lt. red-bro~n 1 
1 1 
1 1 
l 1 

115.6-20.2 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 l 

! :::::: 
J_l/--111 1 l.U1!.Y. silty with clayey silt interbeds <3 em. 1 
J_//--//1 1 1rnoi st. very stiff to hard. lt brown to brown. 1 
11 I-- I 11 1 1beds di sti ngui shab 1 e but contacts gradation a 1 -1 
1/1--//117.51 1 1 
111-- I 11 1 1 1 
111--111 1 1 1 
lll- -Ill 1 1 1 
111 --Ill 1 1 1 

11--1120.2 
1::--::1 l !Sand, fine. silty. light brown. loose. dry 1 
1::--: :1 l 1 1 

I L 

1 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

I PI 

l 
1 
l 
1 
1 

1 
1 
1 
1 

1 1 
1 1 
l l 
1 1 
1 1 
1 1 
l 1 
1 1 

l l 
l l 

I 
I CLASS. I 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
l 1 
1 1 
1 l 
1 1 
1 l 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

l 1 
1 1 
1 1 
1 1 

1 
1 
1 
1 
l 
1 
1 
1 

l 
l 

1 
1 
1 
1 
1 
1 
1 
1 

1 
l 

1 111--111 1 ~. silty, laminar bedding, damp. stiff. 
1 J_//--//122.51 1brown to red-brown. 

1 1 1 1 
1 1 1 1 

1 
1 
I I I I I I CONTINUED ............................... . I I I I 

ISize & Type of Boring: 4-1/4" ID Hol1ow Sternned Aug~r Logged By: whk 



Sheet: 2 OF 3 PRECISION ENGINEERING. INC. File #:95-111 

Bore Point:30' North of Well SMW-6 

Water Elev: none I 

Boring No.:SMW-6B Continued 

LOG OF TEST BORINGS 

I s I 
I A I 
I M I 

Site:Ciniza Refinery. 
Giant Industries 

Elevation: 

Date:l0/12/95 
I s 

P I c 
L I A 
o I L 

I P 1--------------------------------------------
I l L I MATERIAL CHABACTERISjiCS 
I LAB# DEPTH BLOW COUNT I T I E I E I (MOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.J l %M I L I PI I CLASS. I 

1 
l 

1 ~ontinued 1 Continuous 111--111 
1 1 Samp l i ng ll I --Ill 

1 !Clav, silty, laminar bedding, damp. stiff, 1 1 1 l 1 
l lbrown to red-brown. Continued 1 1 1 l 1 

l 
1 
1 

11--111 
1::--::1 1 
1::--: :J. l 
1::--: :1 25 l 

!Sand, silty, sl. clayey, some scattered 1 
1charcoal. laminar silt bedding, brown. damp. 1 
1medium to fine. moderately dense 1 

1 
1 
1 

l 
l 
1 

l 1 
1 1 
1 1 

~ ~~----~1~2~5~.7~-2~5~.9~1--------~~:~::~:~:=~1--~1--~!S~an~d~.~s~l.~si~l~~-Y~·~l~oo~sA~-.~d~r~v~· ~or~an~g~e------~1 --~~--~~--~~----~1 
1 1 25.9-27.3 1 ll/--111 l ~. silty, silt laminar bedded dry to damp. 1 l 1 1 l 
! I 27. 3 1 ! J I- -Ill I 1 brown, fi ss 1 e structure. I ! 1 I I 

1 127.3-28.81 J.: :--::127 .5J. jSand. fine: silty. orange. loose. dry. medium 1 1 l 1 1 
1 1 1 J.::--::1 l J.dense. 1 l 1 1 1 
l 1 1 1::--::1 1 l 1 1 l 1 1 

28.8 I 

1 
1 

l 29.0-31.0 1 1::--: :J. 30 1 jSand. fine. silty. orange, loose, dry. loose 1 l 1 1 1 
1 l J.:: --: :J. 1 l 1 l 1 1 l 
I 31.0 

l 
l 
l 

131.0-32.81 1--<--1 1 jSilt. fine sandy, orange, dry, loose 1 l 1 1 l 
l 1 1--::--1 1 1 l l l 1 l 
1 l 1--::--132.51 l 1 l 1 1 1 

1--::--

1 
1 

l: :--::1 1 jSand. fine. silty, light brown, dry, loose l l 1 l 1 
1::--: :1 l 1 1 1 l l 1 

l 
l 
1 
1 
1 
1 
l 
l 
l 

134.9-47.7 1 J.!l!flll 1 .Li].sy. red-brown. slight blocky structure. l 
l l 11111111 1 J.moist to wet. stiff to hard. rarely carbonate 1 
l l 11 I I I If 1 1 J.nodul es. some green grey reduction filaments l 
1 1 lll I I Ill 1 11 ike l y root remnants, some scattered silty l 
l l lll//11137.51 J.partings 44.2-45.4 Corange). l 
l l 111111/l l 1 l 
l 1 11111111 1 l 1 
l l J.l I I II I l l 1 1 
l l lf/11111 l l l 

l 1 1 J.ll//111 40 l 1 
l 1 1 11111111 l l 
l 1 l lll/1111 1 l 
l l 1 11111111 l l 
1 1 1 J.!ll/111 l l 
1 1 l l/11/lll42.5l l 
l l l 111/1111 1 1 
l 1 1 1/f////l l l 
l l l 111/1111 1 1 
1 1 1 ll/11111 1 l 

l 
l 
1 
1 
1 
l 
l 
1 
1 
1 

l 1 l l 
l l 1 1 
1 1 1 
l 1 l 
l 1 l 
l 
1 
1 
1 
1 
1 
l 
1 
l 
1 
l 
1 
l 
l 

l 1 
1 1 
1 l 
1 
1 
l 
1 
l 
1 
1 
1 
1 
1 
l 

l 
1 
1 
l 
l 
1 
1 
1 
1 
l 
1 

1 
l 
1 
1 
1 
l 
1 
l 
l 
1 
1 
l 
l 
l 
l 
1 
1 

l----~~----~--------~/~l---~lwl~4~5~~----------------------------~--~--~--~----~ 
JSize & Type of Boring: 4-114" ID Hollow SteimJed Auger Logged By: whk 



Sheet: 3 OF 3 PRECISION ENGINEERING. INC. File #:95·111 

Bore Point:30' North of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 
Giant Industries 

Water Elev: none 

Boring No. :SMW-68 Continued 

I I s I 
l s I A I 

p I c I M I 

Elevation: 

Date:l0/12/95 

L I A I p 1--------------------------------------------I 
I LAB # 
1 
l 
1 
1 
I 

l 
'I; l 

1 
.1 

1 
1 
1 
l 
l 
1 
1 
1 
1 
l 
.L 
1 
1 
1 
.l. 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

o L I L I MATERIAL CHARACTERISTICS I 
DEPTH BLOW COUNT T E I E I <MOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.) I %M ! 

.!. Continued 1 Continuous 1111111.!. 1 !Clay, red-brown, slight blocky structure, l 1 
1 1 Sampling ll/11111 l 1moist to wet, stiff to hard. rarely carbonate 1 1 
1 1 11111111 l .!.nodules. some green grey reduction filaments 1 1 
l l 11111111 1 .!.likely root remnants. some scattered silty 1 1 
I 47.7 l !111111!47.71 !partings 44.2·45.4 (orange). 1 1 
I 47.7-48.0 I 1::--::1 I !Sand. sl. silty. fine. moist. moderatelv dense! 1 
1 48.0-60.81 ll/1111.!. 1 l£12y. red-brown. slight blocky structure. 1 1 
1 1 .!.1111111 1 .!.slickensided where broken when sampled. some 1 1 
1 1 11111111 1 .!.reduction filaments but fewer than above. wet 1 1 
1 1 11111111 50 l 1to moist. 1 1 
l .L 11 I I I I I l l l 1 l 
1 l .L!!/1111 1 1no reduction filiments below 50.0. 1 1 
1 l ll I I I I I l l l 1 l 
1 1 l/11 I I I l 1 1 l l 
1 l 11 I I I I I l52. 51 1 1 l 
1 1 l//////1 1 1 1 1 
1 1 .!.111/111 l 1 1 1 
1 1 11 i I !Ill 1 1 l 1 
l l 111 I II I 1 1 1 1 1 
1 1 ll 111111 55 l l 1 1 
1 1 ll I I I I 11 1 1 1 1 
1 1 11 I I I I I 1 1 1 l 1 
1 l ll/11111 1 1 1 1 
l 1 11111111 l 1 1 l 
l 1 11 I I 111157.51 1 l 1 
l 1 11 II I Ill 1 l 1 l 
1 1 ll/1111.!. 1 l 1 . l 
1 1 111111/l 1 l 1 1 
1 l ll! I I I I l 1 l 1 1 
1 1 ll I I I I 1.!.60. 0.!. l 1 l 
l 1 lll//1/l 1 1 1 1 

111111 

I 61.1-62.0 1 11111111 
l 62.0-64.5 1 1 ............ 162.51 
1 1 1111/lil l 
1 1 1ii!Wililiillfliilifl l 
1 1 .!.1111111 1 
I 64.5 

jSand. v. si1ty,weak water bearing. loose. brown! 
!Clav, silty moist to wet. firm, red-brown 1 

!Shale, weathered. green/grey mottled, dense. 1 
.Lmoist. contact with the Chinle Formation 1 
1 1 
l l 

1 
l 
1 
1 

1 1 64.5-65.0 1 1~1 65 1 !Shale. unweathered, green/grey. v. sandy to 

L I PI 

1 
1 
1 
1 
l 

1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
l 
l 
l 
l 
l 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

I CLASS. 
1 1 
1 1 
1 1 
l l 
l l 
! I 
1 1 
1 1 
1 l 
1 1 
1 1 
l 1 
l 1 
1 1 
l 1 
l l 
.L l 
.L l 
.L 1 
1 l 
1 1 
1 1 
l 1 
l l 
1 l 
l 1 
1 1 
1 1 
1 1 
1 1 
1 l 
I I 

I I 
I I 
l 1 
1 l 
1 1 
1 l 

l 1 T.D. 1 l 1 1 !sandstone. hard. moist to damp I 1 1 1 1 
l 1 l l l l 1 T.D. 1 l 1 1 1 
1 l 1 l lll 1111 l l 1 1 1 1 1 .LNotes: No water accumulation after 24 hr. l l 1 1 1 
1 1 1 1 167.51 .!.Grouted to the surface w/ 6% bentonite/cement 1 1 1 1 1 

slurr 
!Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk 
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Sheet: 1 of 3 PRECISION ENGINEERING. INC. Fne #:95-111 

Bore Point:30' North of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 
Giant Industries 

Water Elev: none I I s I Elevation: 

I s I A I 
Boring No.: SMW-6B p I c I M I Oate:l0/12/95 

L I A I P I 
I I 0 I L I L I MATERIAl CHARACTERISTIC~ I 
I LAB #; I DEPTH B!.OW COUNT T I E I E I ~MOISTURE,CONDITION.COLOR,GRAINSIZE,ETC.2 I :tt:l L I PI I CLASS. I 

1 1 0-9.7 1 Continuous 111--111 1 ~. slightly silty, very slightly sandy, wet1 1 1 1 1 

1 1 1 Sampling 111--111 1 lfirm. red-brown. 1 1 1 1 l 

1 1 1 1/i--1/l 1 1. 1 1 1 1 1 

1 1 1 111--111 1 1 1 1 1 1 1 
1 1 1 11 I· -I I 12. 51 1 1 1 1 1 1 

1 1 1 111--111 1 1 1 1 1 1 l 

1 1 1 111--111 1 1 1 1 1 1 1 

" .. '~'1 1 1 111--111 1 1 1 1 1 1 1 

1 1 1 111--111 1 1 1 1 1 1 1 

1 1 1 111--1115.01 1some silty laminae with charcoal pieces below 1 1 1 1 1 

1 1 1 111--111 1 15' Crare). 1 1 1 1 1 

1 1 1 111--111 1 1drier than above 1 1 1. 1 1 

1 1 1. lll--111 1 1 l l I 1 1 ... 
1 1 1 111--111 1 1 1 1 1 1 1 

1 1 1 1//--//17.51 1 1 1 1 1 1 

1 1 1 111--111 1 1 1 1 1 1 1 
1 1 1 111--/ ll 1 1 1 1 1 1 1 

1 1 1 lf/--111 1 1 1 1 1 .L .L 
9.7 Il--l! I I 

l .L 9.7-12.5 1 1: :/I: :1 10 1 !Sand, very clayey, grades more sandy .below 101 l 1 1 1 

1 1 1 1:://::1 l 1feet. scattered pebbles <1 em subrounded. 1 1 1 1 1 

1 1 1 1:://::1 1 1moist. medium dense. red-brown 1 l l 1 1 

1 1 1 1: :II: :l 1 1 1 1 1 1 1 

1 l 1 1: :II: :1 1 1 1 1 1 .L 1 

I 12 5 ::I I:: I .5 I 

I I 12.5-12.9 I I I I:: I I I I jCla~. sandy, silty, red-brown, firm, moist I l I I I 

1 1 12.9-15.6 1 l::::: :1 1 jSand. fine, damp-moist. loose. lt. red-brown 1 1 1 1 1 

1 1 1 1::::::1 l 1 1 1 l l 1 

l 1 1 1::::::1 1 1 1 1 1 1 1 

1 1 1 1::::: :1 15 1 1 l 1 1 l l 
5.6 

1 115.6-20.2 l 111--111 1 IClav, silty with clayey silt interbeds <3 em, 1 1 1 1 I 
-1. 

1 1 1 lll~~lll 1 lmoist. very stiff to hard. lt brown to brown. 1 1 1 1 I .... 

1 1 1 111~~111 1 1beds distinguishable but contacts gradational .1 1 l 1 1 

1 1 l 111~-/1117.51 .!. 1 1 1 1 1 

.!. 1 1 111--111 1 1 1 1 1 1 1 

1 l 1 lll-·111 1 1 l l 1 1 l 

1 1 1 111--111 1 l l 1 1 1 1 

1 1 1 111--111 1 1 l l 1 1 1 
11--11 20.2 

l 1::--::1 1 ~. fine. silty, light brown, loose. dry 1 1 1 1 1 

1 1::--::1 1 1 1 1 1 I 1 ... 
. 4 

1 1 21.4-23.5 1 111--111 l ~. silty, laminar bedding, damp. stiff. l 1 1 1 1 

1 1 1 11/--/1122.51 .!.brown to red-brown. 1 1 l 1 l 

I I l I I [CONTINUED --· ............................ I I I I 
!Size & Type of Boring: 4-1/4" IO Hollow Stemmed Auger Logged By: whk I 



Sheet: 2 OF 3 

Bore Point:30' North of Well SMW-6 

Water Elev: none 

Boring No. :SMW-68 Cont·inued 

PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

I s I 
s I A I 
c I M I 

Fi1e #:95-111 

Site:Ciniza Refinery. 
Giant IndL!Stri es 

Elevation: 

Date:l0/12195 

I 
I 

P I 
L I 
o I 

A l P 1--------------------------------------------I 
I LAB :/1, 

l 
1 

1 
l 
l 

DEPTH I BLOW COUNT 
l Continued 1 Continuous 
1 1 Sampling 

L I l I MATERIAl CHARACTERISTICS 
I T I E I E I (MOISTURE.CONDITTON.COLOR.GRAINSIZE.ETC.) 
111--111 1 l£121, silty, laminar bedding, damp. stiff. 
111--111 1 lbrown to red-brown. Continued 
11--11 

I 
I %M 

1 
1 

1::--::1 l 
l::--::1 l 
1: : --: :J. 25 l 

!Sand. silty, sl. clayey, some scattered 1 
.Lcharcoal. laminar silt bedding, brown, damp. 1 
,Lmedium to fine. moderately dense 1 

I L 

1 
1 

1 
1 
1 

I PI I CLASS. I 

1 
l 

1 

1 
l 

1 
1 
1 

l 
1 

1 
l 
1 

~ ~~----~1~2~5~.7--2~5~.9~1--------~I:~:~::~:~:I __ ~I~~!S~a~nd~s~l~·~s~il~tvM-l~o~os~e~dr~v~·~o~ra~ng~e~----~--~~--~---~~--~l 
l 1 25.9-27.31 llf--111 1 l£121. silty. silt laminar bedded dry to damp, 1 1 1 1 1 
1 I 27. 3 1 I I!- -I/ 1 I brown fi ss l e structure. ! 1 I 1 
l 127.3-28.81 1::--::127.51 ISand, fine: silty. orange. loose. dry. medium 1 1 1 1 1 
1 l 1 1::--::1 l ldense. 1 1 1 1 1 
1 1 1 1::--: :1 l 1 l 1 1 1 

l 
1 

1 29.0-31.0 1 
l l 

1::--::1301 jSand. fine, silty. orange. loose. dry, loose 1 
1::--::1 l 1 1 

1 
l 
1 

l 
1 

1--::--1 1 !Silt, fine sandy, orange. dry. loose 
1--::--1 1 1 
1--::--132.51 1 
1--: :--

1::--::1 1 ISand. fine. silty, light brown, dry. loose 
1::--::1 1 l 
I : : --: : I 

1 
l 

!Silt. laminar. charcoal. dry. loose. orange-bnl 
1 l 34.9-47.7 1 11111111 l 
l l l 11111111 l 
l 1 1 11111111 l 

!Clav. red-brown. slight blocky structure. 1 
!moist to wet. stiff to hard. rarely carbonate 1 
!nodules. some green grey reduction filaments 1 

l 1 1 l/ I I I I I l 1 1likely root remnants. some scattered silty 1 
1 l 1 11 I I I I I 137. 51 Jpartings 44.2-45.4 <orange). 1 
l l 1 lli/1111 1 l 1 
l l 1 11111111 1 l 1 
1 1 l 11111111 1 1 l 
l 1 1 11111111 l 1 l 
1 1 1 lll!/111 40 1 1 
l l 1 1/ I I I I I l 1 1 
1 l 1 1/ I I I I I l 1 1 
l 1 1 11111111 l 1 
1 1 1 lil/1111 1 l 
l 1 1 111//1/142.51 l 
l 1 1 lll/1111 l 1 
1 1 1 11111111 1 1 
1 l 1 lfll/1/l 1 1 
1 l l 11 I 111/l 1 1 
I 11--11 45 

1 
1 
1 
1 
1 
1 
1 
l 
1 
1 

l 
1 

1 
l 

1 
1 
I ... 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
' .!. 

1 
1 
1 

1 
1 

1 

1 
1 

1 
l 
l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 

!Size & Type of Boring: 4-1/4" ID Hollow Stenrned Auger Logged By: whk 

l 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
l 
1 

1 
1 

l 
l 
1 

1 
l 

1 
l 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
l 



Sheet: 3 OF 3 PRECISION ENGINEERING. INC. File #:95-lll 

Bore Point:30' North of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 
Giant Industries 

Water Elev: none 

Boring No. :SMW-6B Continued 

I I s I 
I s I A I 

p I c I M I 

Elevation: 

Date:l0/12/95 

L I A I p 1----------------------
0 I L I L I MATERIAL CHARACTERISTICS I 

! LAB# DEPTH BLOW COUNT T I E IE I <MOISTURE.CONDITIOil.COLOR.GRAINSIZE.ETC.) ! %M I L 

1 
1 
1 
l 
I 

1 Continued 1 Continuous 11 I I If 11 1 Jil.gy. red-brown. slight blocky structure. 1 l. 
1 l Sampling lll!!lll 1 .Lmoist to wet. stiff to hard. rarely carbonate 1 1 
1 1 11111111 1 ln~dules. some green grey reduction filaments 1 1 
1 1 llf/1111 1 1like1y root remnants. some scattered silty 1 1 

1 
"1 

1 
l 
l 
l 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
l 
1 
1 
1 
1 

l 
l 
l 
1 

I 47.7 I j/////1147.71 loartinqs 44.2-45.4 (orange). 1 

1 47.7-48.0 1 1::--:: I I jSand, sl. silty. fine. moist. moderately densej 
l 48.0-60.8 1 11111111 1 Jil.gy. red-brown, slight blocky structure. 1 
1 1 lll!/lll 1 !slickensided where broken when sampled. some 1 
l 1 lll/1111 1 .Lreduction filaments but fewer than above. wet 1 
1 1 11111111 50 1 1to moist. 1 
1 1. 11111111 1 1 1 
1 l 11111111 1 1no reduction filiments below 50.0. 1 

1 1 lll/1111 1 1 1 
l l 11111111 l l l 
l 1 l/ I I I I I 152. 51 1 .L 
1 1 111!1111 1 1 1 
1 1 1111/lll 1 1 1 
l l 11111111 1 1 1 
1 1 1//////1 1 l 1 
l 1 11111111 55 1 1 1 
1 1 11111111 1 1 1 
1 1 lll I I I I 1 l 1 1 
1 1 1111/111 1 l l 
1 1 11111111 1 1 1 
1 1 11/////157.51 1 l 
1 1 11111111 1 1 1 
1 1 11111111 1 1 1 
l l 1111/fll 1 1 1 
l l 1111/l/1 1 1 1 
1 1 lll!/11160.01 1 1 
1 1 J.f/////1 1 1 1 
I 60.8 1/11/// I 

1 61.1-62.0 ! l//////j IC1av. siltv. ·moist to wet. firm. red-brown 1 

1 52.0-64.5 1 .L--•m••162.51 !Shale. weathered. green/grey mottled, dense. 1 
1 1 11111111 1 1moist. contact with the Chinle Formation 1 
1 1 1-····1 1 1 1 
1 1 11111111 1 1 l 

-l-1-----J!....:6:!:!4~.5'--,..65"'-.0~1----.._I~~~l-'6"""5'-+-l _....fS=h=al=e, unweathered. green/grey. v. sandy to 
1 1 T.D. 1 1 1 l jsandstone. hard. moist to damp 1 

l 1 l l 1 1 1 T.D. l 
1 1 1 1 111 l 
1 1 1 1 l 1 !Notes: No water accumulation after 24 hr. 1 
1 1 1 1 167.5J. !Grouted to the surface w/ 6% bentonite/cement 1 

sl urrv I 

1 
1 
1 
.L 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
l 
l 
1 
1 

l 
l 
1 
1 

1 
l 
l 
1 
1 

! PI 

.L 
1 
1 
l 
I 

1 
1 
1 
1 
1 
l 
l 
1 
1 
1 
1 
l 
l 
1 
1 
1 
l 
1 
l 
1 
1 
1 
l 
1 
l 

1 
1 
1 
1 

1 
1 
1 
1 
1 

!Size & Type of Boring: 4-1/4" JD Hollow Stenrned Auger Logged By: whk 

I 
I CLASS. I 

1 l 
l 1 
1 1 
1 1 
I I 

I I 
1 1 
1 1 
1 1 
l 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
l 1 
1 1 
l 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 l 
1 1 
1 1 
l 1 
1 1 

l 1 
1 1 
1 1 
l l 

1 
1 
1 
1 
l 

1 
1 
1 
1 
1 



'>, ~ 

Sheet: 1 of 4 

Bore Point:20' North of Well SMW-6 

Water E1ev: 69.81 

Boring No. :SMW-6A 

I 
I LA8 # DEPTH BLOW COUNT 
I 0-9.5 continuous 
I sampling 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

I I s I 
I s I A I 

P I c I M I 

File #:95-111 

Site:Ciniza Refinery, 
Giant Industries 

Elevation: 

Oate:l012/95 

L I A I p 1---------------------------------------------o I L j L I MATERIAL CHARACTERISTICS 
I T I E I E I CMOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.2 
f//--//j I jCl av. silty. wet. stiff. red/brown. root 
[//--//[ I [filaments 
111--tli I I 
111--111 I I · 
111--IIIL.§.I I 
111--111 I l 
111--111 I I 
111--111 I I 
I 11--//1 I I 
[1!--lllli...Q.I I 
!11--111 I I 
111--111 I I 
f!l--111 I I 
!11--111 I I 
111--II!L§.! I 
ilt--11! I I 
!11--lfi I I 
111--111 I I 
//--/1! 

[//::II[JQ_J 
I I I:: I I I I 
[11::111 I 
Ill:; I II I 
Ill: :I I I I 
I I: :Ill 

jClay. slightly sandy, wet. firm. 
1 root filaments 
I 
I 
I 

red/brown. 

I 
I %M 

I 
I 
I 
I 
I 

I:: I I:: I [Sand. fine. clayey (laminar banding), coarsens[ 
I:: II:: I 
I:: I I:: I 
I:: I I:: I 
::II:: 15 

11111111 I 
[1111!11 I 
JIII/I![ I 
Jill!!![ I 
11///11 
1--//--[ 
1--//--l 
[--//--[ 

1--11--1 I 
1--//--1.29..1 
--11-- I 

I : :--: : I 
I::--:: I 
1--: :--I 
I I 

[downward. rounded to subrounded. moist 1 

I I 
I I 

!Clay, slightly silty. moist to wet. hard. darkl 
!brown. blocky, slickensided where compressed 1 

!during sampling I 
I I 

[Silt. clayey, laminar bedding, slightly blocky! 
[light brown. hard. moist to wet I 
I I 
I I 

jSand. fine. silty. dry, loose. light brown. 
jqrades to silt below 

I 

!Silt. fn sandv. laminar. dry.loose.qrades clayj 
I CONTINUED.. .. .. . .. . .. .. . I 

I L PI CLASS. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: whk 



Sheet: 2 of 4 

Bore Point:20' North of Well SMW-6 

Water Elev: 69.81 

Boring No. :SMW-6A Continued 

PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

I I I s I 
I ! s I A I 
I P I C ! M I 

Fi1e #:95-111 

Site:Ciniza Refinery, 
Giant Industries 

Elevation: 

Date:l0/2/95 

---------------------' L I A ! p '--------------------------------------------
I 
I LAB # 

I 
I DEPTH I BLOW COUNT 

I 22.0-23.5 1 continuous 
I I sampling 

23.5 
I 23.5~24.5 I 
I I 
I 24.8 I 
I 24.8-25.5 I 
I 25.5-26.5 I 
I 26.5 
I 26.5-27.2 I 
1 27.2-30.5 I 

I I 
I I 
I I 
I I 
I I 

1 0 I L I L I MATERIAL CHARACTERISTICS I 
! T I E I E I (MOISTURE.CONDITION,COLOR.GRAINSIZE.ETC. l I %M L 

j//--//j 1 jClay, silty, hard. moist, brown 
i!l--111 I 

I:: I!:: I 
I : :II: : I I 
I::--:: 124.81 
1--//--l I 
1:::: ::j I 
1:::::: I I 
!--!!--1 I 
I :::::: lzz.Jil 
I::::::! I 
I::::: :J I 
I:::::: I I 
1::::: :I I 
I:::: :: !.J.Q...I 
::::::I 

1--: :--I 
1--: :--I 
!--::·-1 

l!!//1/j 
j///////_.~.§...1 

jtlllltl I 
!111111! I 
j/!f///j l 
j//////1 ! 
j//////137.51 
11111111 I 
11111111 I 
11111111 I 
11111111 I 
j//////j-1Q_j 

111!1111 I 
j!!tllli I 
iltti!IJ I 
11111111 I 
]//////]42.5] 
Jlllllll I 
11111111 I 
III!IIIJ I 
!IIIII 44.41 

jSand. fine. clayey. laminar. moist. brown 

I 
lclay replaced by silt 24.5-24.8 dry 
jSilt. clayey, laminar dry firm. charcoal 
]Sand. fine. orange. dry. loose. subrounded. 
!frosted 
I Si1 t. c 1 ayey. damp. brown, firm. char'coa 1 

jSand. fine,dry to damp.moderate1y dense.orangej 
]subrounded. frosted I 
I I 
I 
I 
I 

]Silt, fine sandy, light brown. laminar banded.! 
jfissile. firm. very slightly clayey 1 

I I 

]Sand. fine. damp. orange-brown. laminar banded] 
]loose to moderately dense ] 

]Clay, stiff to hard, moist to wet. slightly 
]blocky above 40'. Fractures during sampling 
]slickensided. Some green-grey reduction 
!filaments likely from root decomposition. 

I 
I 

PI I CLASS. 

1 Size & Type of Boring: 4-1/4" ID Ho 11 ow Stermted Auger Logged By: whk I 



Sheet: 3 OF 4 PRECISION ENGINEERING, INC. File #:95-111 

Bore Point:20' North Of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 

Water Elev: 69.81 I I s I 
) s I A I 

P I c I M I 

Giant Industries 
Elevation: 

Boring No. :SMW-6A Continued Date:1012/95 
L A I p l----------------------I 

I LAB# 
1 
1 
1 
1 
1 
1 
1 
i ' ... 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
.L 
1 
1 

1 
I 
l 
1· 
I 

.L 
1 
I 
1 
I 
l 
1 
.L 
1 
1 
I 

0 ) L I L I MATERIAL CHARACTERISTICS 
DEPTH BLOW COUNT T I E \ E l (MOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.) I %M I 

145.0-60.21 continuous 11111111 1 .LClay, hard, slightly blocky above 54'. massive.L 1 
1 1 sampling 11111111 1 .Lbelow. red-brown. moist to wet. some very fine.L 1 
1 1 11111111 1 1green-grey reduction filaments likely root l 1 
1 1 11111111 .L .Ldecomposition. some root matter and charcoal l 1 
1 1 ll11/lll47.5l .LPieces below 52'. 1 l 
1 l 11 I I I I 11 1 l l l 
l l 111 I /Ill l l l l 
1 l lll I I I I l 1 1 1 1 
1 1 lfllllll 1 l 1 
l 1 1111111150 1 1 1 
1 l ll I I I I I 1 1 l l 
l 1 ll I I I I I l l 1 l 
l 1 ll/1/lll l 1 1 
1 1 .Lilli I 11 l 1 l 
1 1 lf I 1111152. 51 l l 
l l l/111/ll l l 1 
1 l ll/11!/l l l l 
l l l/111/ll l l 1 
l l ll I I I Ill l l 1 
.L l lll I I I I 1 55 1 1 1 
1 1 11 I I I Ill l l l 
l 1 111 I I Ill 1 l 1 
1 1 lfl/1111 1 1 1 
l 1 l/1111!1 l 1 1 
1 l ll I I II I 157. 51 1 1 
l 1 lll//1/l l 1 1 
l 1 l/111111 1 1 1 
1 1 11 I I I I I l 1 1 1 
1 1 11111111 1 1 1 

1 60.8-62.5 1 
1 1 
I 62.5 1 

1 62.5-64.2 1 
.L .L 
I 64.2 I 

.L 64.2-65.0 l 
I 65.0 I 
1 65.0-70.0 1 
l 1 
1 l 
1 1 
1 1 
I I 

I II I 1/ 60. 2 I 
1::--::1 .L ~.fine. very silty, brown. loose. 1 
I::--:: 1 I !water bearing, vgry weakly water producing 1 
lll/11/l 1 l(l£y, shaley, weathered shale, moist not water1 
1~--~~al 1 1bearing, stiff grading downward to hard. top l 
I I I I I I I I 62. 51 1 of Chin 1 e Formation I 
l•am•aml 1 !Shale, red-brown. damp to moist. fine blocky. 1 
1um••m•1 1 .Ldense. appears unweathered l 
, ............ I I I i 

1~~.1 1 !Sandstone. weak, friable. shaley, mottled grey.L 
1~1 65 1 !9reen and rct brown. damp ! 
1••••••1 1 )Shale. very sandy. green-grey, hard. dry, .L 
I~! 1 1fissle. 1 
1••••a•1 1 .L 1 
l~l 1 l 1 
.Laasa••167.51 1 1 
I ! I I CONTINUED........................ I 

l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 

1 
I 
1 
1 
I 
l 
l 

l 
I 
1 
1 
1 
1 
.L 
I 

l l PI 
1 
1 
l 
1 
1 
1 
l· 
1 
l 
1 
1 
l 
l 
l 
1 
l 
1 
l 
1 
l 
I -1 
1 
1 
l 
l 
1 
1 
1 

1 
I 

l 
1 
I 
l 
1 

.L 
I 

.L 
1 
l 
1 
l 
I 

)Size & Type of Boring: 4-1/4".10 Hollow Stemmed Auger Logged By: whk 

I 
! CLASS. I 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
l 1 
l 1 
1 1 
l l 
l 1 
1 1 
1 
1 
1 
1 
l 
1 
1 
1 
l 
1 
1 
1 
1 
l 
l 
I 

l 
I 

l 
1 
I 
1 
l 

l 

1 
l 
1 
1 
l 

1 
1 
1 
l 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 

1 
) 

.L 
. .L 
I 
l 
1 

1 
I 
1 
l 
1 
1 
l 
I 



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

Bore Point:20' North of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery. 
Giant Industries 

Water Elev: 69.81 I ! s I Elevation: 
I s ! A I 

Boring No. :SMW-6A Continued p I c I M I Oate:l0/2/95 
L I A I P I 

I 0 I L I L l MATEBIAL CHARACIERI~TICS I 
I !.88 41: DEPTH BLOW COUNT T I E I E I {MOISTURE,CONOITION,COLOR,GRAINSIZE,ETC.2 I %M I L I PI I CLASS. I 

l l cant i nued l continuous lliii!iii[[ll l !continued l l 1 l 1 
1 1 l sampling l!!I!I:!!!I!ISI:ll 1 1 l 1 l 1 1 
1 1 1 1 1 1 1 l l· 1 

l l T.D. 1 l l l lT.D. 1 1 1 l l 
1 1 l l 1 1 1 1 1 1 1 l 
1 1 1 l 1 1 !Water elevation measured (24 hours)·= 68.91' 1 1 1 l l 

' ' 
1 1 l 1 1 1 !Notes: Boring abandoned and plugged with grout! l l 1 1 

' l l 1 1 172.51 !consisting of 6% montmorillonite c1ay 1 1 l l 1 
l 1 1 l l 1 !<bentonite) and Portland Type I-II cement 1 1 1 1 l 
1 1 1 1 1 l 1tremied to the bottom of the boring and 1 1 1 1 1 
l 1 1 1 l 1 J.grouted to the surface. 1 l 1 1 1 
l l 1 1 l 1 1 1 1 l 1 1 
1 1 l 1 l 75 l l 1 l 1 1 1 
.l .l l 1 1 1 1 1 1 I .l 1 ... 
1 1 1 1 1 1 1 1 1 1 1 1 
l 1 l l 1 1 1 1 1 1 l 1 
1 1 1 1 1 1 1 I l 1 l 1 ... 
1 l l l 177.51 1 l 1 1 l 1 
1 1 1 1 1 1 1 1 1 1 1. 1 
l 1 1 l l l 1 1 l l l l 
1 1 l 1 1 1 1 1 l 1 l l 
l 1 1 l 1 .l l 1 1 1 l l 
l l l 1 l 80 1 l l l I l l ... 
1 1 l l l 1 1 l 1 1 1 l 
1 l l 1 l 1 l l l 1 l 1 
l l l 1 l 1 1 1 1 l l l 
1 1 1 1 l 1 I l l 1 1 1 .j. 

1 1 1 1 182.51 1 1 1 l 1 1 
l 1 1 l 1 1 1 l l 1 1 1 
1 l 1 1 l 1 l 1 l 1 1 1 
1 1 1 1 1 1 1 l 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 
1 1 l 1 1 85 1 1 l l 1 l 1 
1 1 1 .L 1 I l l 1 1 1 l ... 
1 1 l 1 1 1 l 1 1 1 l 1 
1 1 l l 1 l l l I 1 1 l ..j. 

1 l 1 l 1 l 1 1 1 1 l 1 
1 1 1 1 187.51 1 l 1 1 1 l 
1 l l l 1 l l l 1 1 1 l 
1 l 1 1 1 l 1 l l l l 1 
l 1 l l 1 l 1 l 1 l l .L 
l l 1 1 l l l l l 1 l l 
l l 1 1 l 90 l l 1 l l l l 
l l l l l 1 l 1 l l l l 

ISize &. Type of Boring: 4-1/4'' ID Hollow Stemmed .1\uger Logged By: whk 



PRECISION ENGINEERING INC. 

LOG OF TEST BORINGS 

I I s i 
I s I A I 

P I c I M I 

File #:95-111 

Site:Ciniza Refinery. 
Giant Industries 

Elevation: 

Date:l0/2/95 

L I A I p '------------------------------------------0 I L I L I MATERIAL CHARACTERISTICS 
I T I E I E I CMOISTURE.CONDITION.COLOR.GRAINSIZE.ETC.l 
111--111 I JClav. silty. wet. stiff. red/brown. root 
111--llj I !filaments 
111--111 I I 
!11--111 I I 
JI!--IIIUI I 
111--111 I I 
111--111 I I 
111--111 I 
111--111 I I 
111--lll~l I 
J//--11! I I 
111--tfi I I 
111--111 I I 
Jll--111 I I 
JII--I!Jl_Jil I 
111--111 I I 
111--I!J I I 
J!!--I!J I I 
1!--11 
j!!::!ljJQ..l IDID::. slightly sandy. wet. firm. red/brown. 
1 I I : : Ill I 1 root f i1 aments 
Ill:: I I I I I 
I I I:: I I I I I 
I (I:: I I I I I 
I I:: I I i 

I 
I XM 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

j::/1:: 1 jSand. fine. clayey (laminar banding). coarsens! 
j::/1:: 1 ldownward. rounded to subrounded. moist 1 

I:: I I: :I I I 
I: :I I:: I I I 
::I I:: 

j!ll/1/j IClay. slightly silty. moist to wet. hard. darkl 
j!l/1111 !brown. blocky, slickensided where compressed 1 
j/ II I I II I during samp1 ing I 
11111111 I I 
IIIII/ 

1--//--1 ISi1t, clayey, laminar bedding, slightly blockyj 
1--//--1 jlight brown, hard. moist to wet 1 
1--11--1 1 I 
J--11--1 I J I 
1--tt--J.2.Q..I I I 
--11--

j::--::j ]Sand. fine, silty, dry. loose. light brown, 
j: :--::I !grades to silt be1ow 
1--::--1 !Silt. fn sandy. laminar. dry loose.qrades clavi 

I I I ]CONTINUED............... I 

I 
! L PT I CLASS. I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

1-----L-----L------L-~~~----------------------~--~~~~--~ !Size & Type of Boring: 4-1/4" ID Hollow Sterrmed Auger Logged By: whk 



Sheet: 2 of 4 

Bore Point:20' North of Well SMW-6 

Water Elev: 69.81 

Boring No. :SMW-6A Continued 

PRECISION ENGINEERING. INC. 

LOG OF TEST BORINGS 

I I I s I 
I I s 
I P I c 

I A I 
I M I 

File #:95-111 

Site:Ciniza Refinery. 
Giant Industries 

Elevation: 

Oate:l0/2/95 

----------------------1 L I A I P 1-----------------------------------------
! 
I LAB# 

~ I 
! 

I I 0 I L 1 L I MATERIAL CHARACTERISTICS 
j DEPTH I BLOW COUNT I T I E I E I CMOISTURE.CONQITION.COLOR.GBAINSIZE.ETC.) I %M L PI I CLASS. 
I 22.0-23.5 1 continuous 
I I sampling 
I 23.5 

1 23.5-24.5 I 
I I 
l 24.8 I 
I 24.8-25.5 I 
1 25.5-26.5 1 

I 26.5 I 
1 26.5-27.2 i 
1 27.2-30.5 i 
I I 
I I 
I I 
I I 
I I 
I 30.5 

1 30.5-32.4 I 

I 
I 

I 32.4 
1 32.4-34.2 I 

I I 

Ill--Ill 
Ill--Ill 
!!--!! 

j l£1.2l. silty, hard. moist. brown 

I I 

1:://::1 ISand. fine, clayey. laminar. moist. brown 
I:: I I:: I I I 
1::--:: 124.8! jclay reolaced by silt 24.5-24.8. drv 
1--//--l I 
J:::: ::I I 
J:: ::: :j l 
1--11--1 I 
I:::::: IZLJil 
I:::::: I I 
I:::::: I I 
1:::::: I I 
1:::::: I I 
j::: ::: l..ml....l 

1--::--1 
1--::--J 
1--: :--I 

ISilt. clayey. laminar dry firm. charcoal 
jSand, fine. orange. dry. loose. subrounded. 
jfrosted 
jSilt. clavey. damp. brown firm charcoal 
ISand. fine,dry to damp,moderately dense.orangel 
jsubrounded, frosted 
I 
I 
I 
I 

ISilt. fine sandy, light brown. laminar banded.J 
)fissile. firm. very slightly clayey 1 

I I 

JSand, fine, damp. orange-brown. laminar bandedj 
jloose to moderately dense I 

1 34.2-44.4 1 jl/1!11! 1 JClay. stiff to hard, moist to wet. slightly 1 

1 1 j/1////j.JQ_j lblocky above 40'. Fractures during sampling 1 

1 1 j/1////j 1 jslicKensided. Some green-grey reduction 1 

1 1 j//////1 1 lfilaments likely from root decomposition. 1 

I I JIII!IIJ I I l 
I I j!III!IJ I I I 
I I I I lllllj37. 5! I ! 
I I i!tl!lll I I I 
I I f/111111 I I I 
I I Jlllllll I I I 
I l 11111111 I I I 
I I J!lti//I .... 4!U I I 
I I !1111111 I I I 
I I !1111111 l I I 
I I JI!I!IIJ I I I 
I I lll!tlt! I I J 

I J Jlll!ll[42.51 I I 
I I i!llllfl I I I 
I I 11111111 I I I 
I I 11111111 I I I 
I 44.4 1 JI!!II!J44.4I I I I 
j 44.4-45.0 1 1::::::1 45 1 ISand. med, rd-orange,dense,damp.frosted.subrndj !CONTINUED .... ...1 

JSize & Type of Boring: 4-114" ID Hollow Stellllled Auger Logged By: whk 



Sheet: 3 OF 4 PRECISION ENGINEERING. INC. File #:95-111 

Bore Point:20' North Of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery, 
Giant Industries 

Water Elev: 69.81 

Boring No.:SMW-6A Continued 

I I s I 
I s I A I 

p I c I M i 

Elevation: 

Date:1012/95 

L I A I p 1--------------------------------------------
I 
I LAB# 

1 
1 
1 
1 
1 
1 
1 

~ 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l. 
1 
1 
l 
1 
1 
1 
1 
1 

1 
I 
1 
1 
I 
1 
1 
I 

1 
I 
1 
l 
l 
1 
1 
I 

o i L I L I M.ATERIAL CHARACTERISTICS 
DFPTH BLOW COUNT T I E I E ! CMOISTURE.CONDITION.COLOR.GRAINSIZE ETC.l I %M 

145.0-60.21 continuous 11111111 1 1Clay, hard, slightly blocky above 54', massive1 
1 1 samp 1 i ng 11 I I I I I 1 1 1be 1 ow. red-brown. moist to wet. some very fi ne1 
1 l J.IIIII!J. 1 .4Jreen-grey reduction filaments likely root 1 
1 l J.l!/1/ll 1 1decomposition. some root matter and charcoal 1 
1 l 1111/IIJ.47.5l Jpieces below 52'. 1 
l 1 11 I I I I I l 1 1 l 
1 1 1/ I I I I I 1 1 1 1 
l 1 J.! II I I 11 1 1 l 
l 1 11111/ll 1 l l 
l 1 111/1111 50 l 1 1 
1 1 11 I I I I I 1 1 1 J. 
1 1 1/ Ill I I 1 1 l l 
l l 11111111 1 l 1 
l l lf/11111 l 1 1 
1 1 1111111152.51 1 l 
l 1 l/111111 1 1 1 
1 1 11 I I I I I l l l 1 
1 1 11 I I I I I 1 1 1 l 
1 1 J.l I I I I I 1 1 1 1 
1 l J.ll//111 551 1 1 
1 1 11 I I I Ill l 1 1 
1 1 11! Ill/ 1 l 1 1 
1 1 J.l I I /Ill. 1 1 1 
1 1 1/f I I I IJ. 1 1 1 
1 1 11 I I II I 157.51 1 1 
1 1 11 I I I I I 1 1 1 1 
1 1 11 I I I I I 1 1 1 1 
1 1 1// I I I I 1 1 1 1 
l 1 11/////l 1 l .1 

60. IIIII/ 60.2 
160.2-60.81 l::--::1 1 
I I 1::--::! I 
l 60.8-62.51 11111111 l 
1 1 1······1 1 
I 62.5 I 111//11162.51 
1 62.5-64.2 1 1······1 1 
l l 1··--··1 1 

64.2 l 1"'•••••1 I 
1 64.2-65.0 1 1~~ 1 
I 65.0 I 1~;;;;;;;:~~1 65 I 
1 65.0-70.0 l 1······1 1 
1 1 ~~ 1 
1 l l······l 1 
1 l lllmmlml l 
1 1 1••••••167.51 
I ! I I 

jSand. fine. very silty. brown. loose. 1 
lwater bearing. very weakly water producing 1 

l£12y, shaley, weathered shale, moist not water1 
1bearing, stiff grading downward to hard. top 1 
lof Chinle Formation I 
~. red-brown. damp to moist. fine blocky. 1 
Jdense. appears unweathered 1 

I 
!Sandstone, weak, friable. shaley, mottled greyl 
!green and rd brown. damp I 
!Shale. very sandy, green-grey. hard. dry. 1 
lfissle. 1 
1 l 
1 l 
1 1 
I CONTINUED. . . . .. . . . .. . . . I ' I 

I L 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
l 

1 
I 

1 
1 
I 
1 
1 
I 
1 
I 
1 
1 
1 
1 
1 
I 

I PI 
1 
1 
1 
1 
l 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
l 
l 
1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
l 

1 
I 
1 
1 
I 
1 
1 
I 
1 
I 
1 
1 
1 
1 
l 
I 

!Size & Type of Boring: 4-114".10 Hollow Stemmed Auger Logged By: whk 

I CLASS. I 

1 1 
l 1 
l 1 
1 1 
l 1 
l l 
1 1 
l 1 
1 1 
l 1 
1 l 
1 l 
1 1 
l l 
l 1 
l 1 
l 1 
1 1 
l 1 
l J 
1 1 
1 1 
1 1 
l l 
l l 
1 l 
1 1 
1 1 
l 1 

l 1 
I I 
l 1 
1 l 
I I 
1 1 
1 1 
I I 
1 1 
! I 
1 1 
1 1 
1 1 
1 1 
1 1 
I 



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

Bore Point:20' North of Well SMW-6 LOG OF TEST BORINGS Site:Ciniza Refinery, 
Giant Industries 

Water Elev: 69.81 I s l Elevation: 
I A I 

Boring No. :SMW-6A Continued p c I M I Date:l0/2/95 
L A I P I 

L I L I MATEBI86 CHAR~CTERISTICS I 
I LAB :jf DEPTH f BLOW COUNT E ! E I ~MOISTUR~,COMDITION,COLOR,GRA!NSI~~.ETC.2 I %M I L I PI I C!.ASS. I 
1 1 continued 1 continuous 1 .!.continued 1 1 1 1 l 
l l 1 samp1 ing ll!ll!r!I!I···J.. 1 1 1 1 1 l 1 
l .l. 1 1 1. 1 1 1 l 1 

I I 

1 .l. T.D. 1 1 1 1 .LT.D. 1 1 1 1 1 
.l. 1 1 1 1 1 1 1 1 1 1 1 
.l. 1 1 1 1 1 !Water elevation measured C24 hours)·= 68.91' 1 1 1 1 1 

-... ~ 1 1 1 1 1 1 .LNotes: Boring abandoned and plugged with grout.!. 1 1 1 l 
1 1 1 1 172.51 .Lconsisting of 6% montmorillonite clay 1 1 1 1 1 
1 1 1 1 1 1 1Cbentonite) and Portland Type I-II cement 1 1 1 1 1 

l 1 1 1 1 1 .1tremied to the bottom of the boring and 1 1 1 1 .l. 
1 .l. l 1 1 1 .Lgrouted to the surface. 1 1 1 1 l 
l 1 l l l 1 1 1 1 1 l 1 
1 1 1 1 1 75 1 1 1 1 1 1 1 
1 l 1 1 1 l 1 1 1 1 1 1 
1 1 .L .L 1 1 .L 1 1 1 1 .L 
1 1 1 1 1 1 1 1 1 1 1 1 
l 1 1 1 1 1 1 1 1 1 1 l 
1 1 I 1 177.51 1 1 1 1 1 1 ... 
1 1 1 1 1 1 1 1 1 l 1 l 
1 1 1 1 1 1 .L 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 l 
1 1 1 1 1 1 1 1 1 1 l 1 
l 1 l 1 180 1 1 1 1 1 1 l 

1 1 1 1 1 1 1 1 1 l 1 1 
l 1 1 1 .L .L l 1 1 1 1 1 
1 1 l 1 ' 1 1 l l l l l ... 
1 1 J. l I 1 1 1 1 1 l 1 ... 
1 1 l l l82.5.l. l l l 1 1 l 

l 1 l 1 l 1 l 1 1 l 1 l 

1 1 l 1 1 1 1 1 l 1 1 1 
1 1 1 1 1 l 1 l 1 1 1 1 
1 1 1 1 1 1 l 1 l 1 1 1 
1 1 1 1 l 851 1 1 1 l' l 1 
1 1 1 1 1 1 1 1 1 l 1 1 
l 1 1 1 1 l 1 1 l 1 l 1 
l l 1 1 1 .L 1 l 1 1 1 l 
1 1 1 1 l l 1 1 1 l 1 l 

.l. 1 1 1 187.51 1 1 .l. 1 .l. l 

l l .l. 1 1 1 l J. 1 1 1 .l. 

1 1 1 1 l 1 1 1 1 J. 1 l 
l 1 1 1 l l 1 l 1 l 1 1 
l 1 1 1 l 1 l 1 l l 1 .l. 

1 1 1 l .l. 90 1 1 l 1 l l 1 
l l l 1 l 1 1 l l 1 1 1 

!Size & Type of Boring: 4-1/4ft ID Hollow stemmed Auger Logged By: whk 
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\.. WELL LOGGrnG F~~(' 
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;5 Jti.LtJ - 6 
.. Page ·· · of ... ~.----

Client GIAfiT REFINIBG COHPMY._ .. ~ -·- Well. Num~r:· . ..SMI4¢.6,,;:::., 
. ,. ···"...;;;:· .... , ... :~;.·-:".:,.:.~~, •' :::., .. ' .. : _ ~-=-~-t_t S_ T 15 U R~State Hmr Merlgf·: · ·. · 

Count~ HcKjn~~ 
Spud Date~AJs 
Logs Run Lith fmq C9rns 

Contractor~~~x~--------------~----­
Completion Date--------~------------­

Logged ByJ.C. Hunter 
~ 

El.evation 68?'?"- .tl$ Spud In. (Fm.) Chinle . 

Remarks DrllJed w/Hollow Stesll Auger & Continuous Sampl~r ... Coliec~-
samples @ 2.5 and 5.0' intervals for • as SS · 
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;S~ffu_ f.a_Lzk_d .s.i/td--.5 ~ -~~ ·::: SM.X-10 
WELL LOGGING FORM Page_·-----of __________ _ 

Well Nunibei: '%M.~-.6 
' ' ·"'' .. _ %_>.; __ >.;_>.; S_ T-lS..-U R-l.5.-\:l...State New MeXico 

Client GIANT REFINING COMPANY 

County: HcKjn]ey Contractor....~..F~oQ,x _____________ _ 
Spud Date ;o/. 1&$. Completion Date ttJ /, ,Jcs 
Logs Run Lith from Cotts L·ogged By_J ..... C....._. -.«.:..:u;;.;n.;;;te::.:r:..._ ___ _ 
Elevation ____________ Spud In ~Fm.)~c~bui~n~lee ____ :..._ ____________ ___ 

Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected 
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i 1 1 

I 
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72.0 1 

61.62 1 

i 
6878.35' 

1 
2.12' 

Static Water Level 

.. 
...... 

I • 

6.0" Steel Casing W/Locking Cap 

2.0" Stainless Steel Pipe· W/Cap 

., ....... ~ ........ - .... 
~ /o.'- Y,V/-.' 

Concrete Pad 

Bentonite Plug 

Native Backfill 

2.0" Stainless Steel Riser 

Bentonite g1ug 

6827 .43' 

Washed Sand Pack 

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

CifUZA SJUm 

3.0' Stainless Steel Blank 

Bentonite Plug 

COMPLETION DIAGRAM FOR WELL SMW-6 
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MONITORlNG WELL· MW-12 
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~ii.U~ !. :~r SH)HO:. ~A~(' 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 

P.O.BOX26110 

SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA I.D. NUMBER 

COUNTY 

WELL NUMBER 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEW MEXICO STATE PLANE 

AQUIFER NAME 

AQUIFER CONFINED? xx 

WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV. BOTTOM OF BOREHOLE 

ELEV. BOTIOM OF WELL CASING 

ELEV. BOTTOM OF SCREENED INT. 

ELEVATION OF SCREENED INTERVAL 

SURVEYED ELEVATION OF CASING TOP 

DATE OF REPORT 2-26-96 

WELLID96.xls MW-2 

Giant Refining Co. - Ciniza 

NMD000333211-2 

McKinley 

MW-2 

108 26' 00" 

35 29" 43" 

(X) 321,035.35 
(Y) 1,636,184.06 

Sonsela 

UNCONFINED? 

10-15-81 

Cable 

5.0" 

lO.O" 

PVC 

Compr 

6741.90 

6741.90 

6747.90 

6847.90 

6880.84 

...... 

2/13/97 
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SMW-2 MW-4 S 

N SMW-1 
SONSEl.A pOTETIOMETntC SURFACE 6870 

O SIUY 
SMIOSTOfiE 

J!Fl FlUE· MEO. GllAIIIEO 
L.J SAIIUSlOUE 

0 SltJil.E 

IITI ll!.l£ s T OIIE 

[;J COIIGlOMERATE 

I sr.nE£N£D 
ltHEilVAL 

SCAl£ 1 vt:RT.-1" • 20' 

IIORZ ·I" •IOOd 

CINIZI\ SAN"" 
-~ 

t'OTENliOMElniC 

~tr 
~ . . 

\ 

/ 

$~SEC~Q...Iil2§ 

----~---- .. --. ~--- ---~---~--~--- -···-. ··-·--~------__.....~- --·-~----·--·--· ---·····------~--····· 

-· fJ §I •nr 11 9 11' liN Ill 1 illlf 'IIIII!& 

-- .. .. -·- . 6850 

I I I 
6830 

E 
w 
~ 
z 
0 
I= 

6810 § 
.... 

6790 

6710 

Source: Geosciences Consultants, ltd. 1986 

FIGURE 3 
GEOLOGIC CROSS SECTION 

CINIZA REFINERY 

GIANT REFINING COMPANY 
GALLUP, NEW MEXICO 

-----------" ----~ 
)> >< - ,.,. ------------. 

""'--·n-,m'T'1'T1"'b-

.. 

...... ·:::-··· 
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lib AI 

CIRCULAR STEEL PLATE COVER WlTH LOCK. 
r-' /"""" P \t C C A fl 
'/ - q·• ST!:EL CI\S!NG 

l0 11 BOREHOLE 

BENTONITE GROUT CEMENT 

5' 1 PVC SCHEDULE l&O PIPE 

WI\HR TABLE 

6" BENTONITE SEAL 

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

SAND P/\CK 

S 11 PVC Cf\r 

Shell Oil Co. 

MONITORING WELL 
CONSTRUCTION 

DETAILS 

sv Da.mes & Moore Plate 5 

., 



SMW-2 

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

YES 

YES 
YES 
YES 
YES 

Well logged, m the Sonsela. 

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 Sonsela. 

Well is no longer monitored. Cormects fluvial sands with zone 

on top of Chinle shale. 
Well is no longer monitored. Cormects fluvial sands wi.fu zone 

on top of Chinle shale. 
Cormects fluvial sands with zone on top of Chinle shale. 

Connects fluvial sands with zone on top of Chinle shale. 

Connects fluvial sands with zone on top of Clrinle shale. 

Produces no water. 



MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO El';"'VIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 

P.O.BOX26110 

SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA I.D. NUMBER 

COUNTY 

WELL NUMBER 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEW MEXICO STATE PLANE 

AQUIFER NAME xx 

AQUIFER CONFINED? 

WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV. BOTTOM OF BOREHOLE 

ELEV. BOTTOM OF WELL CASING 

ELEV. BOTTOM OF SCREENED INT. 

ELEVATION OF SCREENED INTERVAL 

SURVEYED ELEVATION OF CASING TOP 

DATE OF REPORT 2~26-96; 

WELLID96.xls MW-4 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

MW-4" 

108 26' 54" 

35 29' 30" 

(X) 321,602.07 

(Y) 1,635,066.25 

Sonsela 

UNCONFINED? 

10-16-81 

Cable 

5.0" 

10.0" 

PVC 

Compr 

6761.60 

6761.60 

6761.60 

6781.60 

6882.54 

SIGNA 

NAME 

2/13/97 
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MONITORING WEll MW-4 
SURFACE ELEVATIO!i: 6883 FEET 

(Unsurveyed) 

C> ::E 
; ~ DESCRIPTION 

;~,--~~-C~L-~i.Q~EO~C~lS~II~-8~P0~~7.11~S7.!l~1~Y~CL~A-v~.:l:O_O_SE-------------­
_; __ 1 

SYMBOLS 

' I CL ~REDO<SH·BP0\111 CLAY. F!R!-1 
.... ~... ! ·~AT£R LEVEL 8.7 rEET S.G. 10118/81 

r .. :.,·;::.ll l 
1,/J ·~· f 

~il i "''"' "L1' "'" ""'' '""" ) ".'' "" 

II u:J1 I r;"";.:j 
fi~~ ! 

/fdi:j ,i 
f{:>-~·.1-
~ SH l VARIEGATED REOOlSH-8ROim, GRE!:~ AIW LIG~~ I"JR~LE 
~ I SILTY SHALE 
~ 

1
1 GRADES REOO!SH-SRO~N TO 11!:0-0RA:IGE 6S- 70 

• I FEET I 

§I 
fu SH/! VARIEGATED LIGHT GREEN.TO OARI: ~ED SH.~LE ~~m 
~ LS I TH[N LJMESTOIIE BEO 

SH RE!:!OI Sf!- ORANGE 1 SLIG~TL Y SAIIOY SHAL:C 
WHITE TO LIGHT GRAY, CLAYEY SANOSTO~IE 

fujJm; ~ !:::;;::l ~ 

!!!!!!!~; SH ~ PURPLE SAIIOY SHALE , 

~HjHffj SS ~ WH!TE TO L!GHT GRAY SAIIOSTOtiE, HARD 

111111111 ~ 
;:::;:;::; 

~ SH ~ PL•RPLE SHALE WITH TH!U LfNS~$ OF CL~v£··· :;:~:) 

::z 
~ SCR£ENED !IHERVAl 

DAMES B ""OORIE 

'----------------·----------"~· 
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_, 
CHECKED BY APPROV£0 !lY 

N SMW-1 

D SII.TV 
SANOSTOOE 

f!F] fiNE- MEO. GllAINEO 
Ld SIINIISlOIIE 

0 SIIIILE 

!illuMES TOllE 

E:~ COt1Gl01.1EilA1E 

I SOlE fN£0 
ltiiEJlVAl 

SCALE, VfRT.-1••20' 

IIORZ.-IH•IOOd 

t.MI1 Uf\ •a:. IL_fL.Lf'!J£ I" ll,,l:. l'tMML. U"TU~ ~ '\1 "':>' UVt.a.r••._ 

SMW-2 MW-4 5 

-.-. SURFACE . n:--
SOUSElA f'OTETIOMETRIC 

C\HilA SAtiO 

f'OlEHliOMETRIC 

/ 

.b~SFC QQ.l';IQ...I-tQg 

! ! £1 I I 3 llPII I t T I. 

n 6870 

-6850 

6830 
~ ..., ... 
z 
0 

~ 
6810 ~ 

w 

·6790 

6710 

Source: Geosciences Consultants, ltd. 1986 

FIGURE 3 
GEOLOGIC CROSS SECTION 

CINIZA REFINERY 

GIANT REFINING COMPANY 
GALLUP. NEW MEXICO 

---------. ·--·-----\ 
)> )< -~-

rn ~-.n"'"1m-n-n'b 

~ 



MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
SMW-1 

SMW-2 

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

NO 
NO 
NO 
NO 
NO 

YES 

YES 

"YES 
YES 
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 instaii.a.tion in the Sonsela. 
Well logged, documented installation in the Sonsela. 
Well is no longer monitored. Connects fluvial sands with zone 
on top of Chinle shale. 
Well is no longer monitored. Connects fluvial sands with zone 
on top of Chinle shale. 
Conn...""Cts fluvial sands with zone on top of Chinle shale. 
Connects fluvial sands with zone on tOp of Chinle shale. 
Connects fluvial sands with zone on top of Cl:rinle shale. 
Produces no water. 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 

P.O. BOX 26110 

SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA LD. NUMBER 

COUNTY 

WELL NUMBER 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEW MEXICO STATE PLANE 

AQUIFER NAME 

AQUIFER CONFINED? 

WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV. BOTTOM OF BOREHOLE 

ELEV. BOTTOM OF WELL CASING 

ELEV. BOTTOM OF SCREENED INT. 

ELEVATION OF SCREENED INTERVAL 

SURVEYED ELEVATION OF CASING TOP 

DATE OF REPORT 2-26-96 

WELLID96.xls MW-5 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

MW-5 

108 25' 57" 

35 29' 43" 

(X) 321,233.03 

(Y) 1,636,212.58 

Sonsela 

UNCONFINED? 

7-21-86 

HL WAG & AIRRT 

5.0" 

10.0" 

PVC 

Compr 

6746.80 

6753.30 

6758.30 

6768.80 

6883.32 

SIGNA 

NAME( 

2/13/97 
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•, 

1 

4 

5 

11 

12 

13 

14 

__ l/4 __ ll4 __ ll4 __ l/4 s __ T __ R __ ·state New Mexico 

county ~ Stewart Bros. 

Spud Date 7/23/86 a:mpletioo rate 7/28/86 

Logs Run Lithology ~~--~S~el~k~e~-------------
Elevatioo .:;:; . .:;;;·.to ~ In (Fm.) Chinle Formation 

Drilled w/fai1ing hollow. stem auger to 65' and 
core to 135' Ri 

0 3.5 

13.5 18 5 

18.5 23.5 

34.5 36.0 

36.0 37.5 

37.5 40.0 

40.0 42.5 

8.5-10.0 

18.5-20 
90 blows 

23.5 

28.5-30.0 
·26 blows 

30.G-3l.5 
31.5-33.0 

33.0-34.5 

34.5-36.0 
36.0-37.5 

37.5-39.0 

40.0-41.5 

42.5-44.0 

0-30.0 

30.0-35.0 

35.0-50 

steam. ior to·drill1n 

sh-brown, silty clay w/minor 
lenses. 

fn-med grai 
to fn·sand 

Reddi 
and s 

.. 
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16 

17 

18 

19 

20 

21 

22 

23 

24 

Page 2 of 3 

Client __ .....:G::..:i~a~n_,_t ------'----Well. NlJni')er __ M_W-_5;....._ ____ _ 

__ 1/4 __ 1/4 __ 1/4 __ 1/4 s __ T __ R __ state New Mexico >:i;t·.• 

axmty ccntractor stewart:Bros~· ,,.: . · :_, ~;~t~1i~f 
Spud nate 7/23/86 CoipJ.etien nate 7129/86 ~: 

Legs Rl.ln Litho 1 ogy ~ By__,S~e:...~..l.u:ke...._ _______ _ 

Elevaticn Sp.rl In (Fm.) Ch j n 1 e Eo rma ti on 

Remarks 

43 b·lows 
52.5-54.0 clay w/minor san gravel 

50.0 52.5 

52.5 55.0 

55.0 57.5 100 blows 

.0-61.5 
57.5 60.0 

60.0 68.5 

68.5 77 68.5-77 

-87 
77 87 
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Pa;?a 3 of 3 

Client Giant Well Ntlmber._...:.M.:.:.:W:..._-:::...5 ----...:... 

_l/4 __ l/4 __ lj4 __ l/4. S __ T __ R __ state New· Mexico . ,,, 

Cl:ll.lntY. o::ntractar Stewart Bros · ' 

Spui Data 7/23/86 ~etion r:nte._·_..t..7"'-'/2;.=9
~/~86~---_;_ 

rn;;s Run Litho 1 ogy 'I.J:;g?ed B:f.........:S~e:...:..l :.:.:ke=-· ------"---__;__ 

Eleva.tioo (o £ <6/1, 5( Sp.rl In (Fm.) ·Chinle Formation 

~ tOC.. 

97-107 

107-117 

107 117 

117.0-125.0 

117 125 

125.0-134 

125 134 

97-103 Reddish shale w/limestone stringers 

103-106.5 red shale/clay 

106.5-110 reddish colored limestone w/greenish 

white blebs 

110-123.5 

moderately well sorted, moderately well 

indurated, sandstone. Beddi 

planes dipping approx. 15°. 

123.5-127 Basal conglomerate is similar colored to 

above sandstone but less consolidated 

than sandstone. 

127-134 dk red clay/shale 

!" 
j:\i 
.. 
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COMPLETION DIAGRAM 

MW-5 

.. . . . . . 
• • 
... 

Cement Fi11ed Steel Casfng 

Cn!ent ( •I s: bentmJ1te) 
Grout 

G.-- 4• fl-usa Joint PVC ~1pe 

....... 
. ··: ~ BenttJn1te Plq 

112' 

122'1 

... . ·. 
. . .. 
· .. 

. . . .. 

1.27 f ·6· - ·-· .. 
• ,0 <' ~ I a • I I ·., ,._ ........ 

Upper Coataet of 
Sense 1 a Sand$tone 

1!::--- 4•x 10° Flu.st. Joint FYC 
Se"'"" ( .010• Slot l 

s ... 14 Sana Pac~ 

Lower Ctmtac:t of Sonse l a 
Sandstcme 

••x s• Flush Jo1nt PVC Pipe 

Total De;ltit 

[;105 

I 

' i 
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CH[CK£0 BY ,,_ - ..... " ";,.... 

SMW-2 MW~4 S 

SOUSELA POTETIOMETRIC SURf liCE 6970 

-. 

0 SILlY 
SIIIIU S lotlE 

f!pl fiiiE -MEO. GIIAINED 
LJ SMIIJSlOII£ 

[] SHill£ 

!ill Ul.l£5 ta.IE 

[J COUGl.OMEAAl£ 

I SCnHN£0 
llllfiiVAI. 

SCAl£, VERT.-1-• 20' 

IIORZ.· a" •IOOd 

CINIZA 

p()TEHTIOMETRIC 

$~SEC JdiliQ..Ii!lli 

t;;;· i -· ;; ''I--1. I Wi 1 77ZIW - -----I ;.;~$ ~PM;; p Ill 111111 

" ... J[d' 
6850 

6830 
E ... 
~ 
z 
0 
r: 

6810 
.. 
~ .... 

6790 

6170 

Source: Geosciences Consultants, ltd. 1986 

FIGURE 3 
GEOLOGIC CROSS SECTION 

CINIZA REFINERY 
GIANT REFINING COMPANY 

GALLUP, NEW MEXICO 

·---- )> 
)( - ,..------------- . 

.... 'V -·n.., trJT1-n b ·--··· 

.. 

_,...,..., ,,. .. :-: 
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MW-1 
MW-2 
MW-3 
MW-4 
MW-5 

SMW-1 

SMW-2 

SMW-3 
SMW-4 
SM\V-5 
SMW--6 

NO 
NO 
NO 
NO 
NO 
YES 

YES 

YES 
YES 
YES 
YES 

Well logged, documented installation .in the Sonsela. 

Well logged, documented installation in the Sonsela. 

Well logged, documented U..stallation .in the Sonsela. 

Well logged. documented installation m the Sonsela. 

Well logged, documented installation .in the Sonsela. 

Well is no longer monitored. Connects fluvial sands with zone 

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

on top of Chinle shale. 
Connects fluvial sands ;.qith zone on top of Chinle shale. 

Connects fluvial sands with zone on top of Chinle shale. 

Connects fluvial sands with zone on top of Chinle shale. 

Produces no water. 
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NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS WASTE SECTION 
P.O. BOX26110 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA I.D. NUMBER 

COUNlY 

WELL NUMBER 

WELL LOCATION (lONGITUDE) 

\NElllOCATfON (LATnUDE) 

Giant Refining Co. - CiniUJ 

NMD000333211-2 

McKinley 

MW-5 

108 25' 57" 

35 2.9' 43" 

NEW MEXICO STATE PLANE (X) 321,233.03 
(Y) 1,63l>,212.58 

AQUIFER NAME Son~a 

AQUIFER CONFINE[)? UNCONFINED? 

WELL INSTALLATION DATE 7-21-86 

DRILLING METHOD HlWAG & AIRRT 

INNER CASING DIAMETER 5.0" 

BOREHOLE DIAMETER 10.0" 

CASING MATERIAL PVC 

~ 
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METHOD OF DEVELOPMENT Compr 

ELEV. BOTTOM OF BOREHOLE 6746.80 

ELEV. BOTf.OM OF WELl CASING 6753.30 

ELEV. BOTtOM OF SCREEN EO INT. 675lt30 

ELEVATION OF SCREENED INTERVAL 6768.80 

SURVEYED ElEVATION OF CASING TOP 6883.32 

DATE OF REPORT 1-27-95 SIGNATURE 
NAME (TYPED) Lynn Shelton 

MONITORING WElL IOENTlFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SEC110N 

P.O. BOX 26110 

SANTA FE, NEW MEXICO 87502 

FACILITY NAME Giant Refining Co.- Ciniza 

EPA I. D. NUMBER NMD000333211-2 

COUNTY McKinley 

~ 
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MONITORING WELL IDENTIFICATION REPORT 

ENVIRONMENTAL IMPROVEMENT DIVISION F.AZARDOUS WASTE SECTION 
1190 ST. FRANCIS DR./HAROLD RUNNELS BLDG. SANTA FE, HEW MEXICO 87503 

FACILITY NAME Giant Refining ·company 

EPA I. D. NUMBER NMD000333211-2 

COUNTY McKinley 

WELL NUMBER SMW-2 

0 WELL LOCATION (LONGITUDE) 
0 WELL LOCATION (LATITUDE) 

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 11 

CASING MATERIAL SS304 

METHOD OF DEVELOPMENT ----~C~O~M~PwR~-----------
ELEV BOTTOM OF BOREHOLE 68?6.73 

ELEV BOTTOM OF WELL CASING ----~6w8~2~7~.~13~---------
ELEV BOTTOM OF SCREENED INT ____ ~6~8~3~0~~1~3 ________ __ 

ELEVATION OF SCREENED INT 68 50 1 3 

SURVEYED ELEV OF CASING TOP _____ 6~8~8~1~7~3-----------

DATE OF REPORT Jan. 28, 1991 

b :wellid/ba.s 

..... __ ... 

... . 

SIGNATURE ~·r:--&~U 
NAME (TYPED) Claud C. Rosendale . 

•· . 
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MONITORING WELL IDENTIFICATION REPORT 

ENVIRONMENTAL IMPROVEMENT 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 McKinle 

WELL NU't-1BER SMW-2 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEW MEXICO STATE PLANE (X) 321,542.80 

(Y) 1.635,592.65 

AQUIFER NAME Ciniza Sand 

AQUIFER CONFINED X UNCONFINED 
--------

WELL INSTALLATION DATE 

DRILLING NETHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV BOTTOM OF BOREHOLE 

9-26-85 

HL\~ AG 

2.0 11 

6 -n . ) 

SS304 

COMPR 

6826.73 

ELEV BOTTOM OF WELL CASING __________ 6_8_2_7_._1_3 ________ __ 

ELEV BOTTOM OF SCREENED INT __________ 68_3_0_._1_3 ________ __ 

ELEVATION OF SCREENED INT ----------~6_8_5_0_._1_3 ________ __ 

SURVEYED ELEV OF CASING TOP _____ 6_8_8_4_._4_4 ____ _ 

DATE OF REPORT 
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. --~ WELL LOGGING FORM 

~G~IA~N~T-· ~RE~F~I~N~IH~G~C~O~M~PAN~Y _________ Well 

County. McKjnJey 
Spud Date 1-:J..(,:-S::;( 

Logs Run lith from Cores 
Elevation 6$63 

S_T~ R 15 U State~@]~~~ 
Contractor-LXA--~-----------~~ 
Completion Date--------~~~ 

Logged 
Spud In (Fm. ).__,_,~L...U:::..--~=~ 

It 50 



'·· 

County: McKjnley 

Spud Date 7ju lvC 
I 

Logs Run ljth from Cores 

Contractor~~----------~-------------

Completion Date-----------------------­
Logged By J.C. Hunter 

Elevation h8FlZ· P3 Spud In (Fm.).....~.C..oh'-l;inii.lu;e~---------

Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected 
samples @ 2.5 and s.o• intervals for • as SS monitor Well 

RUN From To Sample#/Ft L i th/Rema rfcs 

¢ (J 



55.00 

1 
! 

32.00' 

33.77' 

.. 
--------------~-------1·· { ... , . I :."··: ••. . ;·:· . 

5.0' · .. : .. \ . ... · .. : .. . . . .... ...... ... .... 

6.o· Steel Casing W/locking Cap 

z.o~ Stainless Steel Pipe W/Cap 

Bentonite Plug 

Native Sackfi 11 

2.0• Stainless Steel Riser 

Bentonite g1 ug 

Washed Sand Pacl: 

2.0• X 20.0' Stainless Steel 
Well Screen w/ 0.010 Slots 

6847 .96' 

CIKIZA SAKD 

3.0' Stainless Steel Blank 

Bentonite P1 ug 

COMPLETION DIAGRAM FOR WELL SMW-2 
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CHECKED 8'( 

D SIUV 
SI\HOSJONE 

f!l'1 flUE -t.IEO. llllAIH£0 
L.J SAiliiStoHE 

D SIIAI.E 

fill LIMES tO'.'£ 

[J COIIGlOMERAtf 

1 Sf.n££HEO 
ltiiEnvAl 

SCAl£: \lfRl.-1~• 20' 

IIORZ.- a" •IOOd 

SOHSELA POTETIOMETRIC 

~~SECillli<L!i!E 

.~ ............................................... ~~!!!!!!!!!!!!~ ...... ~ .................. ~~" 

. ~· .......... - . -.- .... "";if --.-- •. -

-2 MW-4 5 

, SURFACE ~~ 6870 

6850 

6830 

E .... 
~ 
'Z 
0 

6810 § 
"' 

·6790 

6710 

Source: Geosciences Consultants, Ltd. 1986 

FIGURE 3 
GEOLOGIC CROSS SECTION 

CINIZA REFINERY 
GIANT REFINING COMPANY 

GALLUP, NEW MEXICO 

~----·--" -~~-~ 

)> 
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)( - t"/"/" "'.., __ ,.,..,.,....,.,.,b _,_.~ . 
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MONITORING WELL IDENTIFICATIOl .EPORT 

ENVIRONMENTAL IMPROVEMENT DIVISION 

HAZARDOUS WASTE SECTION 

1190 ST. FRANCIS DRIVE/HAROLD RUNNELS BLDG. 

SANTA FE, NEW MEXICO 87503 

FACILITY NAME GIANT REFINING COHPANY 

EPA I.D. NUMBER NND0003332ll-2 

COUNTY 
McKinley 

WELL NUMBER SMW-3 

WELL LOCATION (LONGITUDE) 108° 25 1 56" 

WELL LOCATION (LATITUDE) 35° 29 1 40" 

NEW MEXICO STATE PLANE (X) 321,397.90 

(Y) 1,635,948.75 

AQUIFER NAME Ciniza Sand 

AQUIFER CONFINED ____ x ____ UNCONFINED ----

WELL INSTALLATION DATE 
10-1-85 

DRILLING ~IETHOD 

HLWAG 

INNER CASING DIAMETER 
2.0 11 

BOREHOLE DIAMETER 
6.5 11 

CASING HATERIAL 
SS304 

METHOD OF DEVELOPMENT 
COMPR 

ELEV BOTTOM OF BOREHOLE 
6836.15 

ELEV BOTTOM OF WELL CASING ____________ 6_83_8_·_6_5 _____ __ 

6841.65 

ELEV BOTTOM OF SCREENED INT ------------

·ELEVATION OF SCREENED INT ----~------
6_8_6_1 _·6_5 ______ ___ 

SURVEYED ELEV OF CASING TOP ___________ 6_88_4 __ · 5_6 ______ __ 

DATE OF REPORT //-/- qj SIGNATURE ;'!f!v__} p(~ __ _ij 
NAME (TYPED) ,'' /3 ,, -/~,:~:,r1 .{ . .;{ 
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MONITORING WELL IDENTIFICATION REPORT 

ENVIRONMENTAL IMPROVEMENT DIVISION HAZARDOUS WASTE SECTION 
1190 ST. FP~NCIS 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 

0 I I WELL LOCATION (LONGITUDE) 108 25 56 
0 I I WELL LOCATION (LATITUDE) 35 29 40 

AQUIFER NAME Ciniza 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 SS304 

METHOD OF DEVELOPMENT --~C~O~M~PwR~-----------
ELEV BOTTOM OF BOREHOLE 6836 1 5 

ELEV BOTTOM OF WELL CASING --~6~8~3~8~6~5~---------
ELEV BOTTOM OF SCREENED INT __ ~6w8~4~1~6~5----------
ELEVATION OF SCREENED !NT 686J 65 

SURVEYED ELEV OF CASING TOP __ ~6~s~s~2~1~s~----------

DATE OF REPORT Jan. 28, 1991 

NAME (TYPED) ___ C_I_a_u_d __ C_._R_o_s_en_d_a_l_e_. __ ___ 

b:wellid/bas 
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. .SI-1.147 -:..3 . '. . . ; ~-:~~~~ ... ~?.~~-. ·. ': }?.ag;_~ ':Vii<'~~~- , ' ' 
-~Client -GIANT .. REFIHIJ(GJ~OfCPAf1Y: /~-<::.:·,;_..:f .. :· WelL.Ntmipe' · ·. • --:·---~.;;s~w -3 _...,. ____ --4 .. :~.; . ~\~~' . ·-~.;·.· . . ' ··~··,:· ... ,:!t .... ·: .. ;-..:.':f\~ ·:n·i~':."~:-.· ... -~:· . . . . • : r. 
·· . ·~·-'Jr; '.t;· >.;· · ~-,:._s .... -T~ R~State.:':··~~~~;;.;,:;:;;;:.;_-
~County. ~nJ;'; - . · Cootract.or Fox ~···F~':;.~:-::~-~~-:·-~.::·:·,:: .::··~; 
~~phd Date tolr I !':1 · Completion Date 10 !!j/·Jis.·,·~:.~:~),;.• ·.' . 
;togs Run Lith .from Cores Logged By J. c. · Htir;~r 
,'Elevation .'6<!:(8 5-&5 Spud In (Fln.) Chinle .-.:!:-·r·.~-.:. ~, .. _':.> 
. . .: . . ·. ~ . ··~· ... ~ .. · . . . • : ~~·fj.;~.;,_\.'-1." ... ·~.:. ··/:·:·: .. ·:~emarl:~ .· Dnlled w/Hol1ow 'Stem Auger. treontiriuous Sampler:J?to11~ife:d'i?'··: .. 

· Suiples @ 2.5 and s.o• intervals for as SS -IIOnf · llel ·{.':::: '' 

lith/Remarks · 

I 0 ~ ~6.-!SS 

.z. ,5 f.o oe*//tJ.D 

...3 /0 I~ pt;.S~/;'.s.-o 

.<o 08.S'f/.ZP•0 ·~·~-~~~-"' .~ .:...: 

.s %,.0 ;:fi OfJt16-p~.o 

6 1,;! 0 oc,;f'/-!o:v 
.:s .... 

7 ;5o ~ tJ '1 :Z./ /...5.s.o 
8 ~.! -l"' Ol:J :!.s I <~o· i) 
<] 

/O 
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Depth 

/0 

WELL LOGGING FORM 
P<;!ge of-. ....,·---~--

Client GIANT REFINING COMPANY Well Number Sttk-·3. · ..... <,:: 
____ % ___ % ___ % ___ ~ 

County HcKjoJey 

Spud Date 9-:>-&-Z~ 

Logs Run Lith from Cores Logged 

Elevation Spud In (F.m.)~~~~----~---~~~ 

Remarks Drilled w/Hollow Stem Auger & Continuous Sampler •. cone·cte~Cf:;;.~:~ 
samples @ 2.5 and s.o• intervals for • as SS monitor 

rks 
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G.o• Steel Casing W/Locking Cap 

2.0" Stainless Steel Pipe W/Cap 

Bentonite Plug 

Native Backfi 11 

Z.OM Stainless Steel Riser 

Bentonite g1ug 

Washed Sand Pack . 

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

CHUZA SA1W 

3.0' Stainless Steel Blank 

Bentonite Plug 

COMPLETION DIAGRAM FOR WELL SMW-3 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 

P.O. BOX 26110 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA I.D. NUMBER 

COUNTY 

WELL NUMBER 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEW MEXICO STATE PLANE 

AQUIFER NAME 

AQUIFER CONFINED? xx 

WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV. BOTTOM OF BOREHOLE 

ELEV. BOTTOM OF \\'ELL CASING 

ELEV. BOTTOM OF SCREENED INT. 

ELEVATION OF SCREENED INTERVAL 

SURVEYED ELEVATION OF CASING TOP 

DATE OF REPORT 2-22-96 

WELLID96.xls SMW-4 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

SMW-4 

108 26' 01" 

35 29' 44" 

(X) 321,397.90 
(Y) 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 

SIGNAT 
NAME( 

2/13/97 



;5MI.J-'-{ 
r.c~~t::---or ____ _ 

Client GIANT REFINING COMPANY Well Numbe;r-- .SA1w- ~. 
'-. 

. [:._,-:/· .. \; 
: . . "" 
I 

' .~>-

,• .. ~~ .. ; . 
S_ T--l..S....Jl R lS ll State.J!e1(•Keifs;o · :<.·:;:;~:;(;: 

. County, McKinley Contractor fox · . : ··:{i~·:·:-'···."'~;·~:.;·'if'(.;~:;: .. ( 

Spud Date '/..z..s/11-5 ... gpmpleti:b·~ Date ~tks,/4{ · ~-· .. :.:,:..)::;·: -~ 
'''! 
j 

Logs Run Ljth from Cores . Logged By J.C. Hunter · '""~ 
;-.·; 

1=~ Elevation 6S7~, tU{ Spud In (Fm. )__,.c...,h~j.un..ule~--------..:.... 

. 1 Remarks Drflled w/Hollow ·steM Auger & Continuous Sampler. Collected 

. 1 --~~~----+-~~~sa=mp~1~e=s-~@~2~.5~a=n=d~5~-~o_•_;rn~te~rv~a~l~s~fo~r~~~--~·--a_s_s_s __ mo __ ni __ ._·w_e~l~1-··-··----

i 
. I 

J 
] 

1.-··llfe.o;•'.''"· 
] 

] 

RUtf Lith/Remarks 

I 
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l 
() 
i .... 

l 
l 
' J 

] 

'I 
) 

1 
.I 
] . 

1 
1 ,,. 

' ' I 
I 

_.,t 

... 
........ 'I' . 

Geosclen:ce 
Consultants. 

Depth 

V.ELL LOGGING FORM 
Page of-~--..;;,:..,...,-

._G_I_AN_T..,..._R_EF_I_Ii_I_NG_C_O_MP_AN_. _Y ____ Well .Numbe r-·--S" ...... I'f'-'1.._-____.4_~·~·· ·;:.:.;.·,;~;:L~:,"~:, 
s_ T-l.5....Jl R 15 $l.. State New Mexico .... H~:,:t:<':L\o:: 

County. McKinley Contractor~Eo~x~-----------------~~~ 
Completion bate--------------------~~ 

Logged By J. C. Hunter 
_______ Spud In (Fm.)_c....,b ...... ;..,n....,le"'----------...;_~ 

Remarks Drjlled w/Hollow Stem Auger & Continuous Sampler. Collected 
samples @ 2.5 and 5.0' intervals for . as SS monitor Well 

Spud Date 5-~-¥-:r 
Logs Run lith from Cores 

l i th/Rema rk.s 



>l 

l 
; 

~ . .i 

J 
l 

J 
J 
] 

] 

l 
'l 

i 
J 
··~ 

i 
{ 

~: ' 

"' 

i 1 

71.0' 

1 
I 

1 
33.461/ J 

59,62 

Static Water Level 

. ' 

.. . . 
"" 

.. 

. 
..,. .. 

6.0" Steel Casing W/Locking Cap 

2.0" Stainless Steel Pipe W/Cap 

Bentonite Plug 

native Baci:fi11 

2.0M Stainless Steel Riser 

Bentonite g1 ug 

6844.28' 

Washed Sand Pack 
'1 

2.0M X 20.0' s(ain;ess Steel 
Well Screen w/ 0;010 Slots . . - ~ . - .. -------....,...--...,..,....1· . - .. ~~~--6818.12' 1 ~.-1 .. : .. : .. !.:: 

:t:): : . • - .. . .: .. ; ·. 
3 • 0 I :::;~. .~:.\: · .. ·.~ .. ·. ~ ... ... ..... ~ .. 

CIXIZA SAJm 

3.0' Stainless Steel Blank 

Benton 1te Plug 

COMPLETION DIAGRAM FOR WELL SMW-4 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 

P.O. BOX 26110 

SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA I.D. NUMBER 

COUNTY 

WELL NUMBER 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEW MEXICO STATE PLANE 

AQUIFER NAME 

AQUIFER CONFINED? xx 

WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV. BOTTOM OF BOREHOLE 

ELEV. BOTTOM OF WELL CASING 

ELEV. BOTTOM OF SCREENED INT. 

ELEVATION OF SCREENED INTERVAL 

SURVEYED ELEVATION OF CASING TOP 

DATE OF REPORT 2-26-96 

WELLID96.xls SMW-5 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

SMW-5 

108 26' 03" 

3529'41" 

(X) 320,778.61 

(Y) 1,636,054.28 

Ciniza Sand 

UNCONFINED? 

9-25-85 

HLWAG 

2.0" 

6.5" 

SS304 

Compr 

6800.68 

6801.78 

6804.78 

6824.78 

6878.02 

2/13/97 
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1 

1 
j 

l 
l 
.I 
1 
,} 

'"1 

.J. 

1 
l .:.:.tt 

I 
\ 

J 

Depth 

UELL LOGGING FORM 

._G_I_Alff __ R_Ef_I_N_IN_G_C_OM_P_AN_Y ____ We 11 

_ >.; __ >.;_>.; __ >.; s_ T....l..S.....U R 25 U Stat:e .......... ;..;.:.....;:.:.::.::~~~;_;;; 

County: McKjnlev Contractor_.t.;.lo<.Q.,_--------~_:.::..~ 

Spud Date '7- ?X -'2" S: Completion Date -------~.....;:..J.#~#t> 

Logs Run. Lith from Cores Logged By..-..;;..-....-...;.;.;:;;~~....;...,..._;..;;~~~.'' 

____________ Spud In (Fm.)~~~--------~~~~~ .• -

Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected ·· •·· 

samples @ 2.5 and 5.0' intervals for • as SS monitor Well 

Lith/Remarks 
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~1 

! 
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.I 
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1 
:1 
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I 
.1 

De .. 

. - .l;_-t_~-~ 
CountY. HcKio~ Contractor Fox 

;Spud Date · ;;;:;:4 Completion Date __ ""'l:tz,!'-=4s~·"'"Z ... es-.. _____ _ 
,·Logs Run Lith from Cores Logged By ... J ..... C ...... _.H .... un=te::.!.r ____ _ 
.·Elevation 6 S Z.l., ?fl Spud In (Fm.) Chinle · · 

h 
Remarks Drftled w/Hollow Steta Auger & Continuous Sampler. Collected suples @ 2.5 and 5.0' intervals for • ·as SS 11 

~s-

.. 



i 1 

75.0 1 

6875.68' 

1 

61.18' 

•. 

'' = .... . . 
4 • - ~ • ~ 

6.0* Steel Casing W/loc~ing Cap 

2~0N Stainless Steel Pipe W/Cap 

Bentonite Plug 

Native Backfi 11 

2.0• Stainless Steel Riser 

Bentonite e1 ug 

Washed Sand Pack 

z.ou X 20.0' S~ain1ess Steel Well Screen w/ 0.010 Slots 
-----------•• -.,-.1 •• = ·. '1-:-,~ ..• :-. ___ 6814.50' 1 • • • I • • • I f.; 

:~:;-~ ' :. : ~~ .. : ...... - ~.~- .. . . . 5.0 1 CIKIZA SAND 
·.· .·.';-' .. ... .. 

3.0' Stainless Steel Blank 

Bentonite P1 ug 

COMPLETION DIAGRAM FOR WELL SMW-5 
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12:28 PRECISION ENG. ~ 5057220210 N0.389 [;101 

Ins to 1 I at . :· 

10m D e 10grom 
Mon i tori ng We I I 

~Casing Cop 
II R 11.: --Protective Casing Cover 

~~Conc~ete Pod 
- ; 1 

i, ~- ~ ~ /1\ 1~ lj\ ~ /~ 
~ott om of 2, S" 

Concrete: __ ~~J; ____ 7t. 

' -J 

Grout-: __ 15'_·_'1 ___ ft. 

frotec-t ive Cover ,1, 

ho-ttom of Concre'te \IJ 
-: 

' ; 

: 
! 
l 
i 

--------------·--------~'-- -- -- !r op o+ SeMon i te ]3. t \1 

I. I 

Bentonite Plug: __ ~J-~ ____ ft. 
\~ 

l Screen: 

-lTop of Sond Pock 3S:' \ 
j: 

- I T oc of Scr-een 3 "/, 'I 
! 
r 

Sond Pock: --
__ l~.!-~--- ft. __ _/.E._ ___ -- f +. 

(',, .. 

_j_ 
1-

6ottom of Scree"' 

'--
f' i e::omater' T i p 

~..-___ .;H: Bortom of aor inc 

~ ,, j 
Bori~Q Olome~er;~---~---; 

~OM Type:.!~:.!::: ____ _ 

Pe;.PJ.~e,.~TA·3o 
BeMord te: -Jj-g~.!--;P-p-7;t I!'"T .S 

i 
6 II Cl T /s . ! Jl"Att: 

o or- s. ype ,ze: •• fi~----···---
1 
; ... i/17. 

Scr-een Typs/S i zo: _'ft~;;.-~~-~~!fD PJ/t:­
f 

i•• 
c:emen-r/Crov•: b__~ __ l)_~:~?:~~~ !:'#j/:.~::-!!D~.N J.' ser Type/S i z~: .f.'(-J--~~t(ff.~J.pVt:-

l 

Woler:A..lLJJ:J_.~lf...... Lc-•;K;n':J I "f>Of\d•Jt>IJ? c,s;~9 F'turJ;_}_'~.:::-~ ••... 

QTtter : .... ~ .. ~ ..... _ • __ .. __ 
~ ~~~5 

13oHom Coo used:.--"!!·'··-----·--
~ 
' 

Proj•2Ct Nome:. c;'.~~.ZJI .. lff!f:'.~~)tJt,!J.=JT'~;;",./ 

505-523-7b"(4 

~j~~ NcYTh;f,<j: ~s,,. 3 

.:.• 'eM•" "2:0.0 ~a1e lO....,._,.Ir"Q: ... ~ ...... . 
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13:17 PRF- "SION ENG. -t 5057220210 N0.931 

I n s t a I I at i on Diagram 
Mon i tor i ng We I I No.~ 

-
I\ 

Concrete: __ ~~~----ft. 
\ 

G~out=--~~~~---ft. 
\ 

J 

~Casing Cop 

II A ~Protective Casing Cover 
~Concrete Pod 

l 
Bottom o-f %., $" lj\ ~ ~ I\ ~ 
Proteetlve Cove~ ~ 

Bentonite Plug: __ ~~-~----f+. 
---,.---------'Lir_ _ _ Top of S.or'la Pock JS:' \it 

Top of scr-een :1 ?, '/ \ 1 

Soild Pock: Sc~een: 

__ !_~~-~---ft. __ _/P.._ _____ ft. 

W eott_om_o""_· _sc_r_ee_n __ ~::....:..;"·~':.,__ __ ,.r...IJ 

P; ezorreter T i ~=' ~fl, f \II 

6ottom of Boring ~ g# .tf · I! 
f1 ,, 

Boring Oiometer:.~-~-~··· 

P.t:J.PI-UI--) TA-3C 
aentc;r"l r te• -J./8 .Lf_ff"i:J. JrT $ 

::::omen1 /Grou't: J.Jk __ /)£-.!(!'_~~t.J:~~I!N j.i ser Type/5; ze: _1/.£;_~t;!f_~!_J.IfV~ 

Other: ______________ _ 

5 05 -5 2 s - ., 57 4 

.. 



I 

I 
i 

PROJECT: Giant Refinery 
Ciniza 

,. ___ 
I 

s 
p c 
L A 
0 L 

DEPTH T E 
0.0-6.5 11/---/1/ 

111---1/1 
1/1·--1/i 
11/---11/ 
111---!1/ 
111---111 
111-·-/// 
/il---111 
111---111 
IIII---I// u 
1/1/---/// 
'1/l---11/ 

6.5 1/t---·m 
6.5·13.1 l!!ll!!!l 

1/!ll/1!/ 
II/IIIII/ 
!IIIII/// 
111111/!1 
!/IIIII/I 
/l/111111 lL 
//!IIIII/ 
l/11111/! 
/1///J/1/ 
///1////1 

13.1 ~;~;1~~~; 
13.1·13.8 Ill***/// 

138 ~~~:::~j~ 
13.8-16.5 //1---l/1 1.L 

/!/---/1/ 

16.5 ~~~ ~j~~ 
16.5·22.5 /li/1/1// 

!/J//fl/1 
//J/!/111 
//!II/III 
/IJI/I/11 
ll/11//l/ 
IIIII/II/ 1Q_ 
///IIIII/ 
IIIII/III 
/11/IJ!// 

22.5 ;j~~~~~~~ 
22.5-23.2 III/IIIII 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

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

A STATIC WATER: 
M BORING ID: p PAGE: 
L MATERIAL CHARACTERISTICS 
E (MOISTURE. CONDITION. COLQ_R~RAINSIZE EtC J 
c CLAY, SILTY, DRY, RED BROWN, FIRM, SOME ROOT MATTER 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c CLAY, RED BROWN, MOIST, STIFF, SOME ROOT MATTER, SOME CARBONATE NODULES < 1 em c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c CLAY, SANDY, CARBONATE NODULES APPROXIMATELY 3mm, STIFF, DAMP, RED BROWN c 
c 
c CLAY, SILTY, DAMP-MOIST, RED BROWN, STIFF 
c 
c 
c ' 
c CLAY, VERY STIFF, RED BROWll, MOIST 
c 
c 
c 
c .. 

c 
c 
c 
c 
c 
c 
c 
c CLAY SILTY STIFF MOIST BROWN 

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

I 
I 

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

PID 
Jouml 

PID· Oppm 
ALL SAMPLES 

I 
I 
! 

I 
I 
I 

I 
I 

NHK 

I 

i 



,_ 

PROJECT: Giant Refinery 
Ciniza 

s 
s A 

p c M 
L A p 
0 L L 

DEPTH T E E 
23.2-23.8 1***---*HI c 

23.8 HL •• ttt c 
23.8·24.3 111---11 II c 
24.3-39.7 'jffi/1//I'?J.... c 

111/J//// (1 
~ 

!111////1 c 
11!1!!111 " \. 

////IIIII c 
111111111 c 
IIIII!/// c 
!11//!/J/ c 
!111///l/ c 
/1/l/1/ll c 
l/ll//l/1 lL c 
1//1!1111 c 
///IIIII! c 
///l////1 c 
!/!11!111 c 
1//!/11/1 c 
11/ll//ll c 
IIIII/II! c 
//11/!//1 c 
J/ll/1//1 c 
!!/IIJ//1 li_ c 
1111//ll/ c 
Jll/!11/1 c 
II/IIIII/ c 
//l!l/11/ c 
/lifllllf c 
1/11///// c 
//IIJ!/11 c 
~~~;~m~ c 

39.7 c 
39.7-41.7 Jf/utffl iL c 

/f)tttffl c 
11/**"l/1 c 

41.7 lffttt Ill c 
41.7-42.6 ;~~~;~;~;! c 

42.6 (' 

"' 42.6-44.2 ///·-*/// c 
;;;~~:~;~ c 

44.2 c 
44.2-47.3 ooosssooo I c 

ooosssooo iL! c 
ooosssooo ' c 
ooosssooo I c 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

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

MATERIAL CHARACTERISTICS 
fMOISTURE.CONDITION.COLOR.GRAINSIZE ETC l 

SAID, FINE, SILTY, BROWN, DAMP, MODERATELY DENSE 

!CLAY SILTY BROWN VERY STIFF MOIST 
CLAY, BROWM, VERY STI~F, MOIST, SOME CARBONATE SPECKS > 2B' 

CLAY, SANDY, WET, SOFT, RBD BROWN, SANDIER@ 41.2-41.1 

CLAY, BLACK, WET, ABUNDANT CHARCOAL, SOFT, SOME ROOT t~ATTRR 

CLAY1 LIGHT BROWN, WET, SOFT, VERY SLIGHTLY SANDY, SILTY 

GRAVEL, lATER BEAli.HlG I CHERT I SANDS TO HE I SO!~E HMESTONE I MODERATELY DENSE 

I 
I 

I 

I 

96-133 
6921.6 
48.4 
WHK ' 
8-28-96 
24.4 
OW-30(0647) 
2 

PID 
fooml 

PID=Oppm 
ALL SAMPLES 

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



' I 

PROJECT: Giant Refinery 
Ciniza 

..... -~ - ! s S A 
p c I M 
L A p 
0 L I L 

DEPT!! T _E_ E 
44.2·47.3 ooosssooo c 

ooosssooo c 
47 .3 '1\1\fiM•M\1\1\ c 

47.3-48.4 :;::====== c 
========= c 

TOTAL DEPTH 

.ll... 

I 
I 

iL 

I 
I 

a. 

.6.5._ 

. 

I 
' 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

MATERIAL CHARACTERISTICS 
lMorsTURR uNu .T. uN. cor.oR. GRifN'&rza. RTC .I 

FILE i: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY· 
DATE: 

96·133 
6921.6 
48.4 
WHK 
8·28·96 

STATIC WATER: ( .. 24--;-41 , 
BORING ID: OW-30~47) 
PAGE· 3 

--· PID 
lnnm\ 

~ IATIR Bli!IIG, CHERT, SANDSTONE, SOME LIMESTONE, MODERATELY DENSE PID=Oppm 
ALL SAMPLES 

~ CBIILE lORHATIOI, MOIST, HARD 1 RED TO WHITE {CARBONATE INDURATION) 

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

I 
LOGGED BY: WHK !SIZE AND TYPE OF BORING· 4. J/4" ID Hollow St11mm~d Auqer 



~ _..., ..... .,...., .._ .. 
~ :::! 
::c ~:.::: 
0.. 'V't"--J 

~ ~ 

LABORATORY TEST DATA 

"" I 
~· 

"" "" ;::; 
<->- :o::;;: ..... ~ ... .... -- """-
"' ,_ 

"" "' "" ;;; ,. 

10 -·· ---- --- -·---·- -·-.. -- ---- _ ......... -

to ~--+--+--

lC ~--4---~--~----+---+---+---~--~--~ 

n ~--+---+---+---+--· -- -·-- ..... - ·--

sa ~--+--+---~-4---~-~-~-~---i 

~--+---+--·· --·----,---1-----l-----1----- --

70 

f--+-·-· '----· ____ .. ----~---+---· -- -·-

I to 1-··--·-+---!1---+----+----l-·--1---+----+---l 

110 

130 

!SO 

---~·--r-

I 

--- ·-·--

-~--~ 
I 

"' .... 
< a: 
z 
!2 
1-

< a: 
1-
w 
z 
w 
"-

BORING OW-1 
.... SURFACE ElEVATIOH: sese HET. 
0 
0 ... 
~ 

rn. 
w .... 
:;l 
z 
:i SYMBOlS DESCRIPTIOH 

6.0J 
CL ~J!.l_!l_$_?_l~Ef..!_~O 

CH!tll( FORMI\TIOil -: 
I S.O: 

---: 
4.0: 

·-I 
4.2: 

liED TO IIE001Sil BROWN CLAY W!TII TRACE TO SOHE 
SILT, CALCAREOUS, HIGIILY 1/(ATIIERCO 

~~~~~~ 27 fEET: $1-!AL£, REDDISH 81!01111, SILTY, CALCAR­
EOUS, SOFT, FRESH 
G~AO(S HARD FROM 33 n:n 

GRADES \liTH OCCASIONAl THIH LIHESTONE_IHTER· 
BEDS FROH 40 TO 50 fEET 

GRADES WITH THIN SANDSTONE INTERBEDS FROK ~S 
TO SO F£ET 

GRADES SOfT FROM 65 FEET 

GRADES WITH THIN SANDSTONE AHO l!KtSTON' 
INTERBfOS FROM 75 FEET, HARD 

86 n:n: SAI!OSTOHE, VARIEGATED 8RO\I!I TO liGHT 
GRAY, FINE GIIAINEO, StlTY, SOFT, WITH ROUHO(O 
TO SUBROUHOEO, CLEAR TO FROSTED QUARTZ GR~l~S. 
HI CACEOUS • FRESH 

=: =-" L--'--' SHill E 

r.n TO BORII!GS 
ROC!: SYMBOLS 

98 FEET: SHALE, REOOISH BR~. SILTY. SOFT, r~rSH 
BORING COH?LCTEO AT 99.3 FEET OH 11/10/80. 
4-HICH PVC PIEZMTEII INSTALLfO IIITII Pf~FOD.ATICN$ 

fP.OH 89.J TO 99.3 FEET. 
GRAVEl PlACED fROH 88.0 TO 99.J FEET 11.110 SEALtD 

1/ITH CEHEIIT AHO BENTOtiiTE TO SURFACE. 
GROUND 1/ATER LEVEL MEASURED AT 6.4 FEET BELOW 

GROU/10 ON l/S/81. 

~ SMU llliiilli!l!l SAKOSTOKE ~ ffiOSTM 
NOTES: 
!. PEH(TRA TION RATE tr1 HI NUTES PER FOOT liAS OtTtRHl ~EO 

BY lHt TIME REQUIRED TO DRill EACH INTeRVAL SHOIIN 
KITH ~ CASL£ TOOL RI~. 

2. ESTIHAltS Of SOIL COHSlSTENCY ANO ROCK STRENGTH ARE 
BASED ON P£NETMTIOH RATE USING THE raLLO\IlNG CRITERIA: 
.., 4.2 HIN./FT .-son 
>4.2 MIN./FT.-HARD 

l. ELEVATION GIVEN lN FEET ASOVE HEAN SEA LEVEl. 
SOIL CLASSIFICATION IS BASED ON UNIFIED SOIL ClASS!· 
f!CATION SYST(X (PlATE A2-l). 

I. All OEPTIJS REfER TO OEPTil 8£l()ll GROUND. 
~. SEE PLAT[ I FO~ lOCATION OF WEllS. 

lOG OF BORINGS 
- -~- i 
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lABORATORY TEST DATA w 
~ 

UHRIUC SllfHCJH JBf OAU ;; ~ t-

~IMIIS -- % o Eg;; ~;:-~-~ ~ .. ~::;~~ .. 1-! ;<;:!:::-;: ~ :::- 0"'-:: ~ =~ ~- ~~- : s = ~ i. - ::: I ~ ~ :: ;;; 0 
w - !YMBOLS at- ~ ' - !II: Q. ::1 

11 --l 
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--~-Hl 

I.B,;,;:;I 

';'<;i,: 

BORING OW-2 
SURfACE HEVATIOH: 6671 fEET 

-!vt 
'.,,.""!(" 

DESCRIPTION 
!}tlASill..!!!tQQ. 
CHIIiLE FORK\TION 
REDDISH BROWN Sll TY ClAY. SOn, Ulcut.T VUffiE:R:ED 

7-&_gf 

... ol • I HAl1 J.f ~~~: S~~~EfR~~~OIS~ aRCNH, SILT1, CALCAR-

"I I I I I 1-+-+-l-

,o I I I I I I I I I I 

,_, 
D~­fu ·_ 

" +--+-· I I I -1-/
1
' ~ 

1.' 

Y' '·" " I I I 1--t-l1 

IC I I I I I I I I I 

!0 f--1---+--+-+--+--1-t-11 

ICC 

s.ot:'=;, 
110 \--t----1 J - ,~, 

"'-..':' ].4 .... 

Ill f---1-.f-·--- .. 

llo~l I I 

... 
--!-!--+-.. 

5.0 

'-' 1.8 
- -!--+--1--1--l " -•·. 

\ 5.01 -r 
5.4i 

"a I I I !--+---1--+--l-- -- -I 
s.o· 

110 --~--- "· 

ISO I I I I I I I I I I ... 
\lsJ 

lOG OF BORINGS 

GRAOES BAOiffl FROH SO f'EFT 

GMOES \IIlli ~M rtN£ SAttO FROM Sa n:ET 

SILT jlj.{Q FJKE SAKD GRADES OUT fitCH 70 FHT 

WOES DARK CI!AT f~ 75 FEET 

C.lt!10ES VITH TRACE TU SCM: SILT FROM 80 Htl 

BJ FEET:· SKAU. OAR!: BftO'Il'f TO liLAC!::• Vlrn SCK 
SAND AAO GAA\I£L.StZED FRAG1EHTS OF P(TlUFIED 
~0, HMO 
GAAOES GRAY FRQM 88 FE(l 

GAAO£S PUitPl£ TO GM.Y FRet( 100 F'ETT 

GRAO£S SOH fROM 1]0 F"££T 

GRADES HARD F"~Cf'( 1(0 TO 12S HFT 

GRADE!! R[OO!Sti 8!10N?i fPOO IZS fHT. <;On 

GI'.AOB ll.t.RO rltOH DO H£T 

GRAOE:5 TO PURPH MIO R~OOISH BR:f)ltlf fPQto1 I J5 
FHT 

lq FEET~ SM!OSTOH(. t!RO"\m, Fffi£-GP.A!~ED. ~UB-
AHGUUR, CAL(AII(OUS, \I(Ll $0RT[O, <;OrT 

Hftl[ 
6?.5 r££T~ SHALL PURPLE TO lt£0UISH 8~\rn, 

llflf-1 S(IM£ SilT, HAQ(l 

SO!fHH; COMPlETED AT J6J.O F[[l OH 10/31/80. 
4-IN{H PVC Pt(l{iM(rtR JHSTAU£0 ll[TH P(RrO"A­

TIOIIS FR(W-4 48.0 :o 68.0 fHT. 

I 

~f 

GRAVEL l'lt.C£0 rROH 0.0 TO 68,0 FEET ,Ar.O ~IJPI!/G 
S(AlEO Ill Ht 3£HTONIT[ AHO C[H[NT TO SUR~ .AC(. .... , 

GROVI!O \IAT(R UVfl H[ASURED AT Jl.2 FrET BElOW ' 
GrOU,lO 1/S/81. 

rlUS.-•c fl J'lo4'0'0""' I 

"'-

-411 
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TABLE 2 ~X S UHMARY OF WELL OAT A 

ru·'.r'~"-' .,r,.:.i.::l.;L)~l f ,~(JL­
·1l_,,.) .<"fl'"~\•1Qt·t.~ :...v·\:....v..) }Jc.,t·t-•':;.r_;._ .. ·--:• r· .• 

...;- -'' • rJ· . (1 ' { ' 
-·\ .K..t..--c;~V .(...JL -Cut- t..'-1tL-'-· :: v 

COORDlNA'fES 1.] GROUND J.l :l NORTH !.:!§g 
ELEVATION 

~ 
0\l-4 

(65 
e:0 

' 

I 
!I' 
) 

~ 

3190 

5985 

5855 

4960 

4325 

3875 

2215 

2710 

1365 

4490 

4790 

4245 

3800 

3885 

3955 

2965 

547 s 

5150 

5125 

4220 

3565 

297 0 

3740 

3445 

3470 

1455 

1540 

970 

495 

1365 

1195 

1020 

410 

387 s 

.!J Estimnted - survey required 

...... ,.,_ ~ 1981 

6868 

6871 

6876 

6881 

6882 

6872 

6873 

6872 

6'1£3 

6939 

6914 

6923 

6942 

6941 

6932 

6961 

6878 

TOTAL 

DEPTH 
(f t) 

99.5 

163 

67 

102 

92 

70 

60 

68 

l~U 

145 

108 

45 

55 

50 

82 

83 

___E 

1,505 

L-.----

.. 

DATE AQUlFER2j~ 
DEPTII OF~ EJ.EVATIOI! 

lNTEl\VAL 
IJA'l'El\ \·lATER 

COHPLETED ( f t) -
.'l'AJJL!i TAllLE 

<";_ ~t) (f t) 

11/10/80 -~ 86-98 
l-"< _\·,q 6.4 6861. 6 

10/31/80 143-162.5 f'<--Lt•Jl, 2 6839.8 

11/04/80 - ~7 l, 1 34.4 6841. 6 

11/07/80 ~ 100-lOi '-' -(DZ 29.2 68 51. 8 

11/12/80 82-~ 
c.,,- 16.2 6865.8 

11/18/80 - _-.··-?o6.7 6865.3 

11/21/80 \ 23-1r6 l 3 ·4-~ 0.6 68 72. 4 

ll/25/80 ":::-. 34-63 ..j -<.Ll 1. 7 6870.3 

l2/3flle'J 30-40 4 1--~ ; 20.2 6902.8 

12/15/80 ':;104-143 (0' . ''i{ 47.3 68n.7 

12/10/80 
-~70-104 .,, 'l >' 23.2 6890.8 

12/17/80 '0..39-~ 3,;' ·"'s' 25.8 6897.2 

12/02/80 '"' 47-50 •<--> 
5 ::: 26.8 6915.2 

1/03/81 ~0-42 >,</ sc Jl. 8 6909.2 

12/04/80 \, 61-82 7l f"' ,_ - ? 

12/19/80 70-82 .)<j (,o_f so. 2 6910.6 

1/02/81 - 41- I 32.5 684 5-5 

-- ------ ·-·-·--- --

1J Depth underlined is· DlSJ<imum depth of well 

JD Does n.ot 1nclude zones of sandy shale below 

••nt-r:~o,. tRbfe· 



SECTION A-A' 

6900 NORTHWEST 

z 6850 
0 

,· 

MW-1 

LAND TREATMENT 
AREA 

SOUTHEAST 

.:!.. 

~ 1 r:.:_____r . w---~ -'-W/-1 ~ t=====~ r~ ~ ~ '-uPPERHosr AQuiFER 
w _, 
w 
w 
~ 6800 
u. 
a: 
:::> 

"' 
0 
z 
:::> 
0 
a: 

"' 6750 

6700 

ss 
SH UPPERMOST AQUIFER 

SH 

SCALE 
0 250 500 
e 

FEET 
VERTICAL EXAGGERATION: 10X 

NOTES: 

I. Itt PLATE I fOR tROIS ~!tTION lOCATION, 

2. SOIL ANO ROCk CONDITION~ SHOWN UI$T ONI.Y AT 
BORINC. LOCATIONS. tOHTACT$ ARl INT[APO\.AT£0, 
AND COIIOillllNS fJ[TWE.[N 801\IHCS HAY 8[ OIH[R£Nl 
THAN SHOI.IN, 

3. GR-OUND \IAT£R LEVELS INDICAT£0 BY~. M[ASUR£0 
Otl08EA 18, 1981 UCEPT f'OR ~"3 WHICH \JM 
MEASURED NOVEH9[R 10, 1981, 

.ij. * PROJECTED 

CROSS SECTION 
A - A' 

.. 



·r 
·~ 

' I 

II 

'1>1 I 
I 

i i 
! I i 

' 

1' ::0 
f -~···· 

N' 
i 

"""! . i -...-,.-:------i 
f l I i .j_! J l 

~i ji·J! !
1

1
1 j II 1 

:I .l.· I I· 'I' l' : ~-1·. + '1··· .1· r · · · - J. 
. ··, il -+ 

1 I 
\I ' . 

' \\ 



I 
I 
I 
I 
I 

I 

I 

I 

I 

"" .... - ........ .... -­..... c. ... 
.. :x: 
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LABORATORY TEST DATA 
~HERBERG 

~MIJ .. L .. 
... .. .... ..... ..... ... .... _ 
w.~· --::> -.... c; 

"' 

.... 
~ .... _ 
"" ... ...... 
""' ..... .... 
"' ""' 

10 1-·--.- -- -t-----+---1 ---+--1--+--+---i 

28 1----+---+-·--+---+---~---1----4---4---~ 

31 ~--~---~---4----~--+--~--~----+---4 

w ..... 
< 
a: ..... 
:z: 0 
0 0 
;: .... 
< ;n 
a: w 
..... ..... w :;) 
:z: z 

BORING OW-3 

~ i DESCRIPT!OH 
-,--~~~~~------------~~~ 

SYMBOlS 

1.2 

1.8 

Cl TRI:~t~l.f_P.f!!!_!l_D_ 
CHINLE fORI'ATION 
REDDISH BROIIH CLAY HITH SOME fiNE. SAIIO; SOF:T .-'·' 

HIGHLY wtATHER£0 . 

GIIAO(S WITH SlL T FRO!-! I 5 FEET 

1...(p~l'!* 
F!HE SANO GRADES OUT fROM 25 fEET 

28 fEET: SHALE. REO TO REOO!SH BROWN, SilTY, 
CALCAREOUS, HARD, rRESH 

h GRADES SOfT FROM JS FEET 

n !---+---+---!----+--- i·-~---1----4----+l 

50 ~--~---+---+---~---4~-+----+---~~ 

co ~-~--+---+---+----4~--+---4---4~~ 

70 1---4---+---+----1---+--+---4----~-~ 

JO 1----l---+-----!-----l----4----+--~---4~~ 

10 1---4--+--+---- ----+--+--+-----1----l 

IDO ···---r---r---+--~----r---+---4----r--~ 

II 0 1-----l----1-----t·--t---l---+---+-----t-----l 

1 H l----i
1----l---+-- ·-<·---

llO f----1---+-----+ I ___ -· -·-1---i----""'"""--+---l 

'" ~ +-~ ~1-----4---+-----r-----il 
ISO r-·-1---L _____ ·r---

1 

-- ---·- ·- L-

1 I I i 1&0 ~-~---L--~----L---~---L--~----~~ 

LOG OF BORINGS 

GRADES IIITH SOfiE rti!E SAI!O FP.CJ'! $0 F£ET 

BORING CO~LET'D AT 67.0 F((T ON ll/((80, 
4-IIICH PVC PIEZOMETER IIIHAtLEO WITH PEI':FOR.-\T!QII$ -. 

FROM '1.0 TO 67.0 fE£r. 
GRAVEL PtACEO FROK 36.0 TO 67.0 fEET AHD SO~!HG 

SEALED WITH BENTON!lt AND CEMENT TO SURFACE. 
GROUND ~ATER lEVEl HEASU~EO AT 34.4 fEET BELOW 

GROUMO Oil 1/S/81. 
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LABORATORY TEST DATA 
All£1BUo SU(~;lH T(Sl OATA ;; ~ITS -

.. -li 
- - ... ., - "" .... "' ~B!:. 

... C> 

"' ~ ... - .. .. ... _ - :::-e~= ...... ~-

..., __ 
2!. ;::.c::.~ ~ x-~ ~:::; .. -...... --!'->~- .."'- ...., ._ --.L e o"'=-"' -----.,. ~ ... .., ....... - -- "' ... .... .... C> 
~ 

.... .... ..... ... ... - ..... 
~ • ... 

- --

----·~ ---

1.11 ... 
"' a: 

--- z 
Q ... 

""= ~ .... ....... -
... 
"' c: ... -- w 
z 
w ... 

l 

'] 
I 

~ 

... 
0 
0 ... 
<n • 
w ... 
::> 
;; 

SYMBOlS ::E 

2.0 CL 

BORING OW-4 
SURfACf HEVATIOII: eee1 FEET 

TRIASSIC PERIOD 
CH!KU FORW.T!OII 

DESCRIPTIOI4 

REDDISH BROWM SllTT ctAT, SOFT, R!Gnt\' I&Ann.-...-il"i"'.·iJ 

GRAO£S IHTK SaKE FINE SArro f~ lS FrET . 

·,·' .... 
--!---===l~~''-'-1 28 F'EO: SAAL£. REDDI-sH BROil!!, S ll Tl, l/IT!l sM: . 

Fllft-GAAIHEO SAI!O, CALCAREOUS, HARD, FRtSII . 

GAAOES GRAY FRO!I 60 FEET 

CllAOES Win! l1HII LtHESTOIIE li!Tt:ME:OS FRa1 
85 TO 100 FfET 

=;:.:;~.---"-"-_; 100 FEET: SAHOSTOHE, ltGI!T TO MRl: 8ROW'I!, FIICE ..;,_ 
GRA I II EO, HARP , FRESH 

OORIHG CO!il'li:TED AT lOZ.O FEEl OK 11/7/00, 
4-IHCH PVC PIEZil-lrTER lHSTAltEO )(!Til PERFOAATtOKS 

FROK 62.0 TO lOZ.O FEET. 
GRAVEL PLACED FROH 6Z.O TO lOZ .0 t(E1' Alit> 001\!NS 

SEALED IoTTI! BOfTOIIITE AHO COIEKT TO SURFAC£. 
GROUND l(li,T£R lEVEl HEMUREO AT Z!I.Z FEET BELOW 

GROUHO OH 1/5/81. . 

LOG OF BORINGS 



i ~--· ··•· . ! ... w 

i··T···:-· 
. . -~·······~. .... , .... ~-1 ' .. 

. -

! .. +-· 
----~1--:-----·· --------· ----- . . ' 

f I i , 

; ~ ; I \ 

· · ---r-·-- -r-,-~o--~---r· 
o I I , 1 o ' 

·~~~i~--~~~~-~~~-:E--_--:=r_-_-_:~_-~_t_:·: ---~-~-i.= ____ rl~~--~ ____ : 
... L .. , .. ;--i---;·L-

--: ·--'---~-- • -- J • ....... 

:·l~:i··~·:::~~~~t~ ~--q_: __ ~_ 
I i i ~· 

...... '......,.. '""! "" 

'''. J __ ·-- .!.. , ........ !. 
• 1 • : 

• ' ' .. :.· ' 

'1_·····_ ..... 
. ' ' 

' . ···: 

·····~·-··\'' 

·]·. --- -- ·--~ ... ··-···· . . - ·- . ..,.. 
i-----···-···'·· ........ 1- ' . 

. _,...., 



... 
\ 

i· : -
' 1 •. 

I 
' . . 

L 

! 

... -
lABORATORY TEST DATA 

"" ... .... _ _ .. --e ... 
0 

"" 

28 J.-.--+---+---~---1----1--- ---- -- -

ll r---t---t---+---~---r---r---+---+--~ 

H J---+---+----+--1--- --r--- -- ·-

50 r---+---+---~---+--~~--~--4---4---~ 

70 ~-4----1---4--+----1----+----+---4--~ 

10 ~--4----1----4---+----1----+----~--4---~ 

!I D ~--4----1----1·--+--t---t---+- --4-----l 

!28 

=r_· .. --~-----_-+------II---=---~-= 
tH 

!(8 

!SO 1---1---+·--+ --1----4---+------ f...--

ltD 

SYMBOLS 

BORING OW-5 
SURFAC£ El£VATIOK: 6882 fEET 

DESCRIPTIOH 

llllE fORM.\ TIDI! . ·. ' 
TO REODI SK BROIIM FINE SAHO Willi SCM( S . 

AHO CLAY, SOF'T, HIGiltY II(ATI!ER£0 . , · 
.5 f££i: REDDISH BROliN SilTY CLAY,SOrT. 

W(All!ERED . · .. 

GRAO(S WITH GRAVEl-SIZED fR.I.GHEHTS OF 
STOllE AND l!I'IEST01i( FROH 15 TO 25 fEET 

--~~tfiAUl 48 FEET: SWILE. REOO!SH BROliN, SilTY, llllll SO!£ 
SAHD. SOFT. fRESH 

GRAD£$ Wllli OCCAS!OIW. llllll li!TERBEOS OF 
SAHOSTOHE AHD UHtS TOHE fROH 55 FEET 

SZ FEET: SANDSTONE, REDDISH BROliN, VERY FINE-
GRAIHEO, li!TERBEOS OF IIH!TE TO GRAY F!ME 
GRA!H£0 SAKOSTOHE. SOME MICA, SOFT, FR(SII 

SOR!IIG COMPLETED AT 9Z.O fEET Olf 11/lZ/80. 
!IIG 

LO.G OF BORINGS 
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APPE:N~IXA 

WELL CLOSEOUT RECOMMENDATIONS- CTh!ZA 

REFLNERY 

OW-1 

OW-2 

OW-3 

OW-4 

OW-5 

OW-7 

OW-9 

OW-10 

OW-11 

NO 

YES 

YES 

CLOSED 

YES 

YES 

YES 

YES 

Well monitors the Sonsela at the western edge ofihe property. 

Well is artesian flowing. Recommend adding pressure cap. 

Well drilled to the Sonsela (143'), bacl:i:illed 'With cutt:in,<>S, gravel 

packed and screened from 43'-68'. Potential for communication 

between upper water beari.ng zone and Sonsela considered high. 

Log questionable; location of upper water bearing zone not 

known. 
Suspect poor logging. Location of water bearing zone not 

knOWIL Well screened and gravel packed from 36' -67'. Believe 

water b-<>..aring interval is a very tlrin zone at approximately 67' 

based on recent data. This zone may add water to otherwise dry 

sandy zones above. 
Located in the ce:nter of the land treatment unil Logs indicate 

that the well is screened in the Sonsela and likely is gravel 

packed across other water bea...'"ing units above, creating the 

potential for cross contaminati.ort Logging questionable. 

This well was closed in 1996 after it was observed screen used in 

construction of the well was exposed at the ground surface. 

Water producing zone is not known. Screen and gravel pacl: 

ext..."'lds 25'. It is believed that the well produces from zone on 

Chinle plus sands above - 2 distinct zones. Zones should not be 

allowed to intermix. Located in a low water area and floods 

duri:ru.; rainy season. 
This well is located in the Sonsela. Gravel extends into the 

alluvial material above the sandstone. Potentially cross 

contamination can occur between Sonsel.a water and water in the 

alluvial mat.."''ials above. The well is also located in a standing 

water area and is subject to flooding. 

Well appears to be sound but :is located in area subject to surface 

flooding. 
Used as the up gradient well for monitoring water coming into 

the :fucility. Tne location of the well :is not truly up gradient of 

the :fucility. Recormnend replacing t.llls well with a well that is up 

gradient of the :fucility. Well is screened below the producing 

zone. Well was origlnally drilled to 150+feet, backfilled with 

cuttings then screened. Water producihg zone can be cross 

contaminated with material below the actual nroduction zone. 

Continue 
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lABORATORY TEST DATA w 
UHIBCH 

SIR£~•1H T£Si DATA -llliiTS .. ... 
« 
"' .. -

>< .11 
-.... .... - ::;; -~ ... - -...... C> "' - -"X-'- .. - .... _ ... _ !! ... - :: = ~::~ ..... -- _ :;::;; ..., _ 

_rt ...... .,.:.t ... :.-~ .... .... c..u.....,. -- ..... ....... - Q """'- ~ .... -...: .... "" :;- .,o.,. -... - - - ~--......... .. :;;:- ... ... !:? .... ... ... ... .... ... - ...... ;: C> - C>- "" 
,.. 

z 0 
2 0 ... ... 
< ;;; 
a: w .... ... w ::> :z: :: w SYMBOLS ... :f -- ... 

·-1--

'· 

. 

·-1--·- ·-··-- ·--·-- -· 

--1---

·c---
·~. 

LOG OF BORINGS 

BORING OW-7 
SURf .I.CE flEVATION: 6672. fEET 

TRAISSIC: PERIOD 
Diii!U FOR.K.I.TlOII 

DESCIUPTIDK 

R([)D!SH SIIOIIH SllTT C:U.Y III'I'H SO'!( FrHE SANJ, 
SOFT, HIGHlY IIEA'I'HERED .... <.· ... 

CAAD£S HARD FROM 15 TO 30 Fm 

GAAOES IIITll TRACE C:OARS[ SAH!> fROM 30 to 40 ftET 

CRAD(S HARD fRO!'I 35 FEEl 

CAAOES II !Tll OCCAS 10/!Al Tlll'?l lllttSTOHE 
FROM 5S FEET 

BOR 1/!G COMPLETED AT 70.0 FEET OH ll/18/80, 

,6 

4-!HCH PVC PlEZOHnER lKSTAllEO llTllf PERFOAATtOKS FROM 50.0 TO 70.0 FE£1. 
GRAVEl PLACED FROH 45.0 TO 70.0 F!£T AND BOR!IIIii S£At.rD IIITll BEIClOHITE A/!0 CWICl TO SURFACE. GROU/!0 IIATER LEVEL HEASURED AT 6.7 FEET BO.OIJ 

GRQUXO OH !fS/81. 
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lABORATORY TEST DATA 

u ~--+---+---4---~---+---+---+~-+--~ 

21 ~--+---+---4---~---+---+---+---++-~ 

41~--+---~--+---+---+---+---+---~~ 

51 r---+---+---+---~---+---+---+---+--~ 

•• ~--+---+---4---~---+---+---+---+~~ 

, ••. ~--4---4----+---4----+---+---4---~--~ 

111 ~--4---4----+---4----+---+---4---~--~ 

Ul 

ur 

!.: rn 

lSI 
•'; . 

!50 

i 
1.. 

LO.G OF BORINGS 

BORING OW-9 
SURFACE HEYATIDH: 6873 fEH 

23 FEET: SAHOSTOI!!, SRO\IIt, FIHE-TO COAl!SE·GRAI!IDl 
IIITH GRAVEL-SIZED FRAGXEPCTS OF l 
CHERT, ClEAR TO FROSTED QUARTZ CAATIIS, 
FRESH 
GRADES SOFT FRO'! J 0 FE[T 

GRADES GRAYISH BRO\III FROH 40 FE£1 

46 FEET: SHALE, GRAT, SA!fOT (tr!IE·CAAt!!ED)­
OCCASIOICAl THTI! IKTERBEDS Of l!Ht:STO!!E, 
~E~ . 

58 FEET: SAI!DSTONE:, RrllOTSH BROil!!, fUtE-I;RA.JII£0 • 
THill LJ; TERED, SOFT, fR~ 

SORlfiG COMPLETED AT 60.0 FE£1 0H 11/Zl/80. 
(-lHCH PVC PIEltKTEl! li!STALLEO IIITH PERFOAATIOIIS 

FROM 23.0 ·TO U.O HET. 
GRAVEL PLACED FROM 19.0 TO 60 .0 FEET ~1!0 BOIUIIG'. 

SEALED IIITH B£1!TDH!TE AliO CEMENT TO SURFACL 
CROUIID IIATER lEVEL HEAStiREO AT 0.6 FEET BElOII 

GROUHO ON 1/5/S!. 
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LO.G OF BORINGS 

-- .. -·-· .. _____ _ 
BORING OW-10 
SURfACE ELEVATION: 6872 FEET 

34 F£(T: SAKDSTOHE, COlOR YAAtES FRQ1 I),IJ\~ Allll 
REODISI! IIROIII( TO WliTE TO LIGHT GMT, SILTT, 
FIKE-GAAIHEO, l«:lKCALCAAEOUS, SOFT, FRESH 

GAADtS BROWII f'R()I ~5 FEfT 

63 FEET: SHALE. SAAT TO PURPliSH GAAT, SltTi'; 
WITH OCCASIOHAl THIK !KWtBEOS'OF TJJC .. T'O 
BROIII(. F!HE-GAAIHED, CAtCAREo:/S SAAOSTOHE, 
HARD, FRESH I 

801!1HG COKl'lETEO AT 6&.0 FEET 0!1 llitStM. • . 
4-II!CH PVC PJEZOHHER !~STAllED WITH PERFoAATI~ 

FROII 40.0 TO 60.0 FE(T. . : 
GAAV(l PLACED FR~ 36,0 T1l 68.0 FEET A!(O 8001111: _ 

SEALED WITH BEIIT1lKIT( AHO CEXEI!T TO Stm' ACt •..• 
GROUNO ltATER lEVEL 11EASUR£0 AT 1.7 FEET 8El0\l .. , 

GROU!fO Oil l/5/81. • . 
, ·-. .:- ~ 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS WASTE SECTION 
P.O. BOX 26110 

SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA I.D. NUMBER 

COUNTY 

WELL NUMBER 

WELL LOCATION (LONGITUDE) 

WELL LOCATION (LATITUDE) 

NEW MEXICO STATE PLANE 

AQUIFER NAME 

AQUIFER CONFINED? xx 

WELL INSTALLATION DATE 

DRILLING METHOD 

INNER CASING DIAMETER 

BOREHOLE DIAMETER 

CASING MATERIAL 

METHOD OF DEVELOPMENT 

ELEV. BOTTOM OF BOREHOLE 

ELEV. BOTTOM OF WELL CASING 

ELEV. BOTTOM OF SCREENED INT. 

ELEVATION OF SCREENED INTERVAL 

SURVEYED ELEVATION OF CASING TOP 

DATE OF REPORT 2-26-96 

WELLID96.xls OW-11 

Giant Refming Co. - Ciniza 

NMD000333211-2 

McKinley 

SMW-5 

108 26' 03" 

3529'41" 

(X) 320,778.61 

(Y) 1,636,054.28 

Ciniza Sand 

UNCONFINED? 

9-25-85 

HLWAG 

2.0" 

6.5" 

SS304 

Compr 

6800.68 

6801.78 

6804.78 

6824.78 

6878.02 

2/13/97 
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LABORATORY TEST DATA 
Ht£11£1& SUO"TM HST UU -UMtrS 

"' 

.. :1~ = - - ~~t E • -... - ... ~ - = ... _ _..., 
=~ =-=::= ...... =~ 

... _- - ::d::;;::::!:::: ;::o~ ---- --- ... 
;! "" -- ... ~ .... ;:~ --:-::- ;; ~ ;: ... .. ::f:. a -- ---~X • .. -

I I 
I I I 

I 

I 

I I 
I 

I I 
·~. 

"' ... 
< a: ... 
% 0 ------.. .... ---... 
~ 0 .. ... ... < ., 
a:; w ,_ .. ... :;) :z: % ... :i ... 

l.& 

"' ~ 
tl 
f 
L 

1-

STMBiltS 
sx 

BORIHG OW-11 
SURFACE: ELEYATIDII: :~u FEET 
D-tf~ Co..,.;?rJ..!eJ t-:J.I3vl8o 
C.aoR.dM..-~1-e, l3<,5"JV.I i4~5"W 

TlHASStC I'(RI'QI 
Oftlll.t FOAMATrOII 

DESCRIPTIQII 

l!(CIH~H !ROII!I SllTT l'tlct: SAM), SOFT, H!;;Ht.l' II(J.lil (1!£ll 
t:AAOI:S 1111'11 GAAm·HZ!D F'RA~lm Of' Filii: SAIIOSTON£ Ami ll~ST0/1£ F~ 7 f"ECT =='"""·'" IJ FECT: SHAL£, GAAT, SllT'I', wtrn OC~tOIW. Tlll'!l llfT'Ellli£0S OF liM ITt SAJ!OSTOII(, SOFT, FR£!!)1 

GAAOES WTTII l!£001~ !RCNM S.l/IOSTOI!t tl!ITt:RBEOS Fl!OH 2C FEET 
GRADES WITH t.AY(R OF 1411Tt, Ff!IE·Gll.Al!C(ll SAHOSTON£ FROPI ZJ TO Z4 FEET 

JO Ft:E:T: SAIIOSTOI!t, IM!'TE:, l'!llt-<i:!.AIII£0, lltTH GAAV£l·StZCD 1'11AQ!£11TS OF OI£RT, OCCASIOJW. THill llfT'ER!£!lS OF' R£001~11 81!01111 l'tllt·GAA!It£0 SAHOSTOIIt. TIITHI.T .a£00£0, 11.\RD, Fl!£SH 

'0 FtET: SHAlE, GAAf TO I'URPI.E, S!'l.TT AAO SAAI1t', SOFT, FRE.SII 

GAAOC.S llrTM SO'!( SAI!O FlOM 47 F'E!T 
Gl!AOES GAAY AHO HAlt!) I'll~ SO TO 55 fEET 

GAAOES GAAY 1'1!01! 78 FEET 

Gi!.AOES WITII OCC.UI'OIIAl THill !P(Ttlf8!:DS OF L!MESTO"E .AIIIl GAAVEl·SIZ£0 F'RA!ii4(/ITS 01' CHERT FROM gz f"ECT 

GRAOC.S !lf:OOfSH BR!llo'll FR()ol lOJ FEET 

GJIA.OES GAAY A~O .HAitO FROM 110 FE'ET 

GAAOES SOFT IIITH HO !IIT!:RBEOS FRO I! II 4 FtET 
GAAO!S PURPUSH GAAT mot I !7 FEET 

BOR[P!G C()o!PI.mO ..IT [50.0 FtET Olf IZI'JOI9tl. 4-IHCH PVC: PIE:Ztlml:R !HSUlLCtl Wlnl PERF011ATIOI'!S FROI't U.O TO 55.0 FEtT." 
GRAVEL PI..).C£0 FJIQI! JS .0 TO 65.0 F'(ET AHO SOI!!!IG S(AI..(D riTII BEifTOIIITt AHO C8".!:10T 70 SURtAC(. G;10U~O "IIATC~ trY£L ."£ASUR(0 AT ZO.Z n;rr B£LOW GI!OlJIIO 011 1/5/81. LOG OF BORINGS BvriPh> d c+>/"'d' (J.~.rJ 
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e• zHH A 



L 
1 

! 

I 
I 
~ 
l 
\ 

I 
l 
~ 
I 
j 
l 

I 
I 

l 
l 

l 

! 
11 
.~ . 

i 
:.... ,-.. 
' r '( 
1.{~~~,. 

;. 

J 

I 
J 

·4 

1 ~eto !f 
l ~\~lJ 

~Q \_ 

~\ ~U.'I:'ce~ ·. 

- \~0;~ ~Y\IAC\\ ~~~\ 

- \{a..;c, I C:...v't6: 

- \'1'14- ~""'('."'"\ -zc:,""'.\. 



----- __L _____ : ___ ,_ . __ T __ z 

----H--~·-!-
.) . 

. ' . . 
-~+---".: ... ~~---:----~: ....... ' 

~-~·. . L 

z 
0 

; ·--·---~---:---~- ~ ~ ~ 
·---·- -- t~=:_;_:-r::t--•0--'·a::-t 

1 \ I l I ' i ·.· ....•• ,It~.i1-ffi 
- -~·· . ! ... ·~:_. j ~ 1 : ~ 

. L~·T:~ i-"+~ 
·····~--···;··-:--- ~-:-

~ • I , .... ,.~ ....... . 
.... ,_ .... j ... _. ____ L .. 

'l''" 
.· .... 



12:24 PRECISION Ei'lG. -. 5ia57220210 N0.388 [;102 

LABORATORY TEST DATA ... BORING :ow-12 
,._ 

llliU[H Sll[l'l" l!1T DATA - < SURrAtE ElEVATIOit: 11939 FEET .,. ..:..J.J.!II.!L • "' 
a: J.. - -- --

~ ·'! 
- =:: 0 - -- - :; ...... - - 0 C!l - .,._ .:: .... "" - -- ar :: ='~;.;. .. - .. _ .. _ ... !:: -· -.. :- ~=== ·-~ ....... :::.-

..., __ 
-~ - .. < .. -- --~ ==~ - »~-- -:: -- ... -- ... ~ cr. <II 

~ 
.. 

-~- .... :::.. ;:=.:.. e .. ... ... - ;;- :; ... _ ... 
... - ... ~u;: - -- w ! ... .... ::; - - . -- a 

... % 
0 - .. - -- E - .., 

2 SYMBOLS DtStiiPliOII - .. _ .. ... 
• - i: IOOI!IR '"'" . r11r.1ssrt J.illlliil 

' 
. SS ltNT~.i- fOR*TJOII rt• ~~~: 5RCW!f ffiiE SAiro WtTio GAAY'CL•Sfl£D FIZ.Ilii'(J!TS 

CHEAT. LllltSTCIIIt. AIIO 'f:li'Uri£D lltOII. SOFT ,. ..:,..... HI GNU 14'.11 MIWI • 
( 

IJ f'tET: SAiftiSTCft£, LIQff BROIC!I, FJIIt-GP.Alllb ac 
lltl11 S!JOIE I'IEDJUM TC COlA$£ GAAtiiS, aJIIU'OS[O 

JS.O; 

Of QUMtl Vl'IM IIIIIOA CHtll.T AICO UIE$1011£. 

~I 
liARD, rii[SII 

21 Glii.OtS SOFT fii!PI .}1 FtCT 

- ·~ GAAllts IIAAO FlOit 20 to Zf rm 
~ Zf ff:tl: SI!At.£. ~1Slllllo.'ll. SIL'I"f, SAAIJ\', t. IIITII GIIAV£L·SlZtD FRAJlllrEJmi ~ PmiF'I£0 1GJ0 

lC E~2 
AIID lii'I£STOI'I£, SOFT. FWII 

GRAIItS liARD 1'1101 '29 I'[ET ~\' 
,:-;~ ·': 

,. -

*I 
6Uil£S SOf'T F'R!Jil ·eo f'EET 

~ 

C11A0ES HAIID FUI .t'J fttl 
~· 

[. 

n 

~L 
.. ;, 

~ .. ·. 

u 
61 FE£T: SAROSTOKE,. GUT, STl'l"f, FIIIE-TO IIEDJIII-

GRAJIIE!). CALC.UEOIJS. KUD. fRESII tJI 
~4 I'EET: $kALE, CI!Al'. $llTT. SAIIDY. snn. F'IC)! I 

:~1 1t 

+·~ lf.li 
II 

I 
., 

I 
-- +' 

J\&~ 

I ''!I Wll~S !Will FRCIIJ !10 f£.."1' u ... ··r: 
~~ 

s•o + 
110 •flli I 

. ' 

*Ill! 
ss 104 HET~ SAimSTD!fi:~ CRAr Til !~UI'SN WT, F'IIIE• 

GAAfii(D, TldNU' 81:00ED. IOKCALCAIItCUS, vt'TJI 

IU --v I"TEUEIXIEO R.EDOISII &R0\111 SANDT 11105TOJI£. KUO, 

~~ *!m 
I"R£S11 
GUilES BRQinl f'IICDt 112 FEET 

,"i, " -
121 • ,~Jo!J I Vc ~ ~ ~ I t.7 /A -~ 

~ 
-.::iii" -!le --

u ~· 

- v Ill s:o 
..... I 1•3 HET: SMAU: • GILL\'. SIL TT. s.AIIO'f, 14ARC, 

90111.1~C t:CJIPI.ET£1) AT J'S.O Fti:T ON 12/15/80. 

ISO - --- ··~ ... -~- : I 
•· THCit PYt 11£ZI»>ETEl II'IST4l£D 111111 PtaFOUTIOII$ ·- . F'IIDI! 117 .8 TO 137.8 FEET. 
Guvn IV.CtO rRCPI JIJS .0 TO ll7 ,9 l'iE'T AIID li:IAIIG 

I 
l(AI.£0 IIITll 80tT~Ill: AIIO C('l('II'T TO SURFACE. 

' GRDU!ID WATEII lEVEL MU.SUR£0 AT 0 .J ft;£T B(lCII 
IU G~D ~ 1/S/Bl-

' 
' ' 

LO.G Of BORI~GS 
.,.....----~-
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OW-12 

OW-13 

OW-16 

OW-17(RW-4) 

. OW-18 
OW-20 

OW-24 

OW-25(RW-3) 

OW-26 

BG4(0W-27)(RW1) 

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

OW-'29 

OW-30 

NO 

NO 

NO 

YES 

YES 

CLOSED 
YES 

YES 

YES 

YES 

NO 

YES 

NO 

NO 

Appa ly well constructed. Well screened :in the Son 

down gradient of the facility. Recommend keep as an 

intermecliate monitoring point 
Apparently well constructed. Well screened in the Sonsela 

down gradient of the facility. Recommend keep as an 

:intermecliate monitoring backup well. 

Well is known to be contaminated. Used to track contanrina:nt 

migrating on top of the Chinle shale in Area 1 (see plume sheet). 

Sonsela well wiftrin the tank fium benns. wen provides a direct 

pathway to the Sonsel.a if a tank is compromised. 

This well connects the Sonscla and the zone on top of the Chinle 

shale directly. The zone on the Chinle shale is contaminated. 

Cross contamination is imminent if this well is not closed. 

Sonsela does not appear to be impacted as yet because of its 

artesian ooterrtial. This well should be closed immediately. 

This well was destroyed during construction activities . 

Well drilled into the Sonsela but screened above in a "mudstone" 

zone. Unknown how the well was backfilled to the screened 

interval. Suspect cross contamination may occur with water on 

top of the Chinle Fonnation. This well has been damaged twice 

and repaired because of site construction. Well up gradient from 

tank fann, but, down gradient of the facility. Water producing 

zone carmot be clea:dvidentified from the loo:s. 

Well was grn.vel packed from 28'-61'. The zone lyjng on top of 

the Chinle Fonnation is in direct contact with the sandy stringers 

above allow:ing immediate communication between the zones. 

The potential for cross contamination, should one or the other of 

the :z;ones become contaminated.. is high. 

The well is screened in an upper part of the Sonsela and the zone 

lyjng on top of the Chinle shale. The zone on fue shale is 

contaminated and cross contamination will occur. Sonsela 

appears to not have been impacted, as yet Sonsela has likely 

not been impacted because of its artesian properties. Closure of 

this wen should be a mioritv or cross contamination will occm. 

This wen is screened in the Sonsela. It is located within a tank 

farm beon area. Loss ofmtegrity of the tanks will inject product 

directly into the Sonsela. Recommend priority closure. 

Currently a recovery well in Area 1 plume. Well is screened in 

the z.one on tot> of the Chlnle shale. 

O:riginally converted from a boring to a well because of the 

discovery of product on the water surface of the zone lying on 

top ofthe Chlnle shale. No product has been observed :in the 

well since the original discovery. Recommend Closure since this 

well is inside a tank benn area and can potentially inject product 

to the top of the Chinle if tank intemitv is lost 

Screened across the zone on top of the Ch:inle shale. Currently 

used to monitor for contaminant constituents for the Area 1 

plume. 
Screened across the zone on top of the Chinle shale. Currently 

used to monitor for contaminant constituents for the Area 1 

plume. 

Continue 



; . 

L 

' i_ 

L~. 

,_.. 
I t __ 

r 

L 

SYMBOLS 

21 r---+---~--+---+---~--~---4---~--~ 

l8 ~--+---t---+---4---~--~--~--~--~ 

41 ~--4---~---4----~--~---~--~----+-~ 

51 ~--+---t---+---+---~--~--~--~--~ 

II ~--4---4---~---+----~--~--+---4---~ 

II ~--+---+---~---+--~~--~--+---~~~ 

I 
I 
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BORING OW-1'3 
SURfAC[ ElEVATION: 6914 FEET 

DESCRIPTIOII 

GAAD!:S \liTH 1111!! lMSTOflt: li!T£RII!:IlS ~. 
TO 32 ftET · 

GRADES GAA Y AHO HARD FROfol 40 f([T 

·wocs REootsK BROW ~ ss F£ET · 

70 FEtT: SAIIOSTOflt:, Wirr£ TO SAAT, fiH<:-SAAll£0, 
IHTERSEDDED li!Tll REDOISII BROWK SAIIOY KmSTO!!E. 
Tlllll BEDDED, AARD, FRESH • . 

79 fEtT: SMUSTOP<E, liGHT BROW!!, FIHE-SAAII!Ell 
IIITH SOK£ MEDII.Ji TO COARSE GAAIItS, Sl!Gm.T 
CALCAREOUS, CDMJ'OSEO Of QIJAATZ \lilli M:!I()R 
UMESTOI!E, HAAD, rRES!I 

I 
t::==•""l.tJ I()( FEtT1 SIW..E, REOOISll BROIIK, s.cJ<O'I', 111111 

"' ~--4---4----+---+----~--t---+---~--~ 

IH 

IH 

151 
.. ~. 

LOG OF BORINGS 

OCCAS !OIW. llUK IKTERBEOS OF SAIIOSTOI!£ .IJIO 
lli1ESTOIIE , HARD, FRESH 

BORING COMI'lmO AT 108.0 FEtT OH 12/10/80. 
~JtrHG All OilED TO CAVE rRl1H 98.2 TO l<X .0 Fm. 
~-lKCli I'VC PlEZMT'ER II!STALLEO lltTH !'ERFOAATlO!!S 

FRQ!ol 78.Z TO 98.Z FEET. 
GAAV£l PLACED FRa1 74.0 TO 98.2 F£ET AXD e<lR!!IG 

SEALED li!Tll BtNTOKITE AHD CO'tNT TO SURFAct. 
CROUKO WATER LEVrl MEASUR([l AT 23.2 FEET BU.OI! 

t.ROUIIO 0!( l/S/81. 
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BORING OW-14 
SURfACE ElEVATION: 6923 FEET. 

TR lASS IC PERlOO 
CHIIit.E F~TIOII 

DESCRIPTIOtr 

REilOISH BROWH SILTY, F'II!E SAIItiT ClAY, CAlCAA£ •.. 
OUS, SOFT, IIIGHLY VU.Tl!ERED 

SX z• FEET: REDDISH 8ROI/I( SrtTY. VERT Fill€ sMo. 
SOFT, HIGHlY li[ATHERED . 

SS 39 FEET: :>AHOSTOI!£, BROil!(, FIK£-1'0 C0AAs£~RATl!ED 
Sfl n, WIT!! OCCAS!OIW.. TIHH IIITERilEDS OF LII'IE­
STOH£, HARD, FRESH 

BORJ!f(; COMPLETED AT 45.0 FEET 011 lZ/17/00. . 
4--IHCR P'VC PIEZOMITER IHlTALLED II!Tll PERfOIUTI~ 

FROI! 35.0 TO 45,0 f'EET. 
GRAVEL PLACED FROII 30.0 TO 45.0 fEET A!ID OORI!!I; 

~EALEO lilT!! B£1tl0MITE AMO CDltiCT ·TO SURfAcr. 
CRO\IHO WATER lEVEL HEASUR£0 AT ZS.8 FEET ·eELOII 

GROUHO 011 115/81. . 

LOG OF BORINGS 
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LOG OF BORINGS 

BORING OW-18 
SURfACE (tEYHIOIC: 6932 fEET 

TRIASSIC PERIOD 

OltHI..£ FORMTrOif 

DESCRIPTION 

REOO!SII BROWH Sll TY FTHE SA.KD, SOf"T. 
IIEATliERED 

17 FErT: SAALE. REOOISH BllOWII, SAIIJY, 
GRAVEl•SIZEO FRAQ£HTS Ot OIElT AIIO 
WOOD, OCCASJOKAL TliiH IKTERBEDS OF 
AKO SAKOSTOKE, SOrT, FRESH 

GRAOES liARD FROK 30 TO 32 FEET 
GRAOES GRAY rROK 32 FEET 

GRADES W.RO FRCA'l 37 TO 41 fEET 

61 FEET: SAHOSTOI!t, BROWK, tlKE·Giti.IHEll, il-1!11 
BEOOEO ltlTH OCCASIOML THill IHTERBEDS OF 
BlUISH GRAY KIDSTOHE, l«lHCALCA~ECIJS, K'.RD, 
FRESH 
K.IOSTOHE lHTERBEDS GRADE OVT fl\011 65 FEET, 
GRADES SOFT 

BORING COMPLETED AT az.o FEET 011 IZ/~/80, 
4-IHCH PVC PIEZOHEIER IHSTALLEO !IIlli PERFOAATIOICS 

FROM 72.0 TO 6~.0 FEET. 
GRAVEL PLACED FROH 67.0 TO BZ.O frET AHD 801tlllii 
• SEALED ll!TH BEifiOHITE AIID C£Kt:KT TO SURFACE. 
~oll!IO loiATER L£Y(l K£ASUREO AT 27 .a FftT BELOW 

GllOUHO ON 12/S/80. 
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LO.G OF BORINGS 

BORING OW-24 
SURFACE ElfVATIDK: 6876 FEET 

DESCRIPTION 
TRIASS JC PER fOil 
CHIHtE FO~T!Oif 
REDOISH BROIIH, VERY Ftllt SAHDY ClAY, SOFT t!JGMLY 

WU.TIIERED • . 

JD FEET: SHALE, RI:DOJSR BROI<'ll, SAADT, SOFT. 
FRI:Sit 

BORING COHPLETEO AT ES .0 FEET ON 1/Z/81. . •.. 
4· IHCH PYC Pl£ICHETER IIISTAlttO lc'!TH PERI'OAATT~ 

FRO!! 41.0 TO 61.0 FEET. 
GRAVEL PLACED FROM 26.0 TO 61.0 FEET AHtl !lOR.! !I: 

StALED li!TR 5£1CTOH!TE IJIO C£1'fi:IIT TO SURFACE. 
GROUIIO WATE.\ li:Y<:L l'EASURED AT 3Z.S FEET BElOit 

GROUND OH 1/5/81. 
'· ... 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: OW-26 

LOCATION 
------------------~s~~~-A~T~E~: NEW MEXICO 
~~~~----------~C=O~~~IT~Y~: McKINLEY 
LOCAL COORDINATES OR 

TOWNSHIP ~v RANGE: p~ry LOCALS: N3730.74, Wll88.93 

------------------~O~WNE~~R~: GIANT REFINING COMPANY, 505-722-3833 

----------------~C=O~NT~A~C~T~: DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-767~ 

----------------~c~o~NT~A~C~T~: WILLIAM H. KINGSLEY 

CLOSURE DATE: FEBRUARY 26, 1998 

REASON FOR CLOSURE: POTENTIAL FOR AQUIFER CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5 ) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

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

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

MAX INJECTION PRESSURE: 

22 CU FT 
35 CU FT 
575 PSI 

.. , : .. · 
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