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. APPENDIX B
i

BOREHOLE AND WELL DATA
TABLE OF CONTENTS
TABLE B-1 BOREHOLE DATA
TABLE B-2 WELL CONSTRUCTION DETAILS

This appendix contains the individual lithologic logs for each borehole and well diagrams
for each well listed in Tables B-1 and B-2.

HAWOREK\TINAPPBCOV.DOCATUCA0/1/98065\0190



TABLE B-1

b BOREHOLE DATA
Borehole
Borehole | Depth Elevation Diameter
Identifier | (feet) (feet mean sea level) Date Started | Date Finished | Drilling Method {inches)
RIBH-01 | 63.5 3808.57 06/19/97 06/19/97 Hollow Stem Aunger 0
RIBH-02 18 3780.59 06/30/97 06/30/97 Hollow Stem Auger 6
RIBH-03 41 377032 06/30/97 06/30/97 Hollow Stem Auger 7
RIBH-04 16 373590 06/30/97 06/30/97 Hollow Stem Auger 7
RIBH-05 17 372079 06/30/97 06/30/97 Hollow Stem Auger 7
RIBH-06 5 3729.80 06/30/97 06/30/97 Hollow Stem Auger 7
RIBH-07 12 3725.07 07/01/97 07/01/97 Eollow Stem Anger 7
RIBH-08 12 3724 60 q7/01/97 07/01/97 Hollow Stem Auger 7
! RIBH-09 12 3725.62 07/01/97 07/01/97 Hollow Stem Auger 7
RIBH-10 12 3725.88 07/01/97 Q7/01/97 Hollow Stem Auger 7
SSENT-01 5 3792.63 07/17/97 q7/17/97 Hollow Stem Auger 7
SSENT-02 5 3790.00 07/17/97 Q7/17/97 Holiow Stern Auger 7
I SSENT-03| = 3788.36 0717197 07/17/97 Hand Auger 4
SSENT-04{ 3 3787.64 07/17/97 07117797 Hand Auger 4
SSENT-05 3 3791.39 O7/17/97 07117197 Hand Auger 4
SSENT-06| 5 3789.14 07/17/97 07/17/97 Hand Auger 4
SSENT-07| 5 378745 07/17/97 07/117/97 Hand Auger 4
SSENT-08 5 3786.77 07/17/97 07/17/97 Hand Auger 4
I SSIA1-01 5 3784 81 07/15/97 07/15/97 Hollow Stem Auger 6
: SSIA1-02 5 3774.04 07/15/97 07/15/97 Hollow Stem Auger &
SSIA1-03 5 3774.35 07/15/97 07/15/97 Hollow Stem Auger 5
SSIA1-04 5 3774.56 07/15/97 07/15/97 Hoellow Stem Auger !
! SSIAL-03 | 5 3775.50 07/15/97 07/15/97 _ |Hollow Stemn Anger 6
551A2-01 5 3768,13 07/14/97 07/14/97 Hollow Stem Auger ]
SSIA2-(2 4 3804.94 07/14/97 07/14/97 Hollow Stem Auger 6
SSIA3-01 4 3780.39 07/14/97 07/14/97 Hollow Stem Auger fi
SSI1A3-02 4 3785.60 (7/14/97 07/14/97 Hollow Stem Auger 6
| SSIA3-03 5 3785.39 07/14/97 Q7/14/97 Hollow Stem Auger 6
SSIA3-04 | 25 3786.31 07/14/97 07/14/97 Hollow Stem Auger 6
SSIA3-05 | 1.5 3786.55 07/15/97 07/15/97 Hollow Stem Auger 6
S8T1A3-06 5 3787.21 07/15/97 07/15/97 Hollow Stem Auger 6
SSIA3-07 5 3785.09 07/15/97 07/15/97 Hollow Stem Auger 6
5S81A3-08 5 3786.53 07/15/97 07/15/97 Hollow Stein Auger 6
SSIA3-09 5 3788.94 07/15/97 07/15/97 Hollow Stem Auger 6
SSIA3-10 5 3785.83 07/15/97 07/15/97 Hollow Stem Auger 6
SS1A4-01 5 3728.80 10/27/97 10127197 Hollow Stom Auger 6
SSI1A4-02 5 3729.30 10727197 10/27/97 Hollow Stem Auger 6
SSIA4-03 3 3728.80 10/27/97 10/27/97 Hollow Stem Auger 6
SSIA4-04 | 5 372920 10/28/97 10/28/97  |Hollow Stern Auger 6
SSI1A4-05 5 3728.10 10/28/97 10/28/97 Hollow Stem Auger &

See last page for notes.
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TABLE B-1

BOREHOLE DATA
Borehole

Borehole | Depth Elevation Diameter
Identifier | (feet} | (feet meansealevel) | Date Started | Date Finished | Prilling Method (inches)
S51A4-06 3 725.80 10/28/97 10/28/97 Hollow Stem Auger 6
SS1A4-07 5 3723.80 10/28/97 10/28/97  |Hollow Stem Auger 6
SS1A4-08 5 3727.10 10/28/97 10/28/97  {Hollow Stem Auger 6
SS1A4-00 5 3726.20 10/28/97 10/28/97 Hollow Stem Auger 6
SS8IA4-10 ] 3726.30 10728/97 10/28/97 Hollow Stem Auger 6
S5S1A4-11 5 3725.60 10/28/97 10/28/97 _ |Hollow Stem Auger 6
SS51A4-12 5 372630 10/28/97 10/28/57  |Hollow Stem Auger 6
SS1A4-13 5 3726.10 10/28/97 10/28/97 Hollow Stem Auger 6
S81A4-14 5 3725.90 10/28/97 10/28/97  |Hollow Stem Auger 6
S81A4-15 5 3726.90 10/28/98 10/28/98  |Hollow Stem Auger 6
551A4-16 5 372640 10/28/98 10/30/98  [Hollow Stem Auger 6
SS51A4-17 3 3726.30 10/30/97 10/30/97 Holiow Stem Auger G
SS1A4-18 5 3726.50 '10/30/97 10/30/97 Hollow Stem Auger 6
SS1A4-13 5 3726.60 10/30/97 10/30/97 _ {Holiow Stem Auger 6
SS1A4-20 5 3726.40 10/30/97 10/30/97 Hollow Stem Auger 6
SS1A4-21 5 372590 10/30/97 10/30/97 Hollow Stem Auger 6
SS1A4-22 5 372640 10/30/97 10/30/97  |Hollow Stem Auger 6
SS1A4-23 5 372620 10/30/97 10/30/97  |Hollow Stem Auger g
S51A4-24 5 372520 10/30/97 10730/97  [Hollow Stem Auger 6
SS1A4-25 5 372350 10730497 10130797 |Hollow Stem Auger 6
SSI1A4-26 5 372580 10/30/97 10/30/97 Hollow Stem Auger 6
S81A4-27 | 2.5 3725.30 10/30/97 10/30/97 Hollow Stem Auger 6
SSIA4-78 | 2.5 3726.00 10/30/97 10/30/97 Hollow Stem Auger 6
SSI1A4-29 | 2.5 3726.20 10/30/97 10/30/97 Hollow Stem Auger 6
381A4-30 | 2.5 3725.80 10/30/97 10/30/97 Hollow Stem Auger 6
SSIAS-01 5 3720.76 07/07/97 07/08/97 Hellow Stem Auger 6
SSIAS-(2 5 372215 07/08/97 07/08/97 Hollow Stem Auger 6
SSIAS-03 5 372195 07/08/57 07/08/97 Hollow Stem Auger 6
SSIAS-04 5 3718.60 07/08/97 07/08/97 Hollow Stem Auger 0
SSIAS5-05 5 371791 07/08/97 07/08/97 _ |Hollow Stem Auger 6
SS5IA5-06 5 3718.14 071/08/97 07/08/97 Hollow Stem Auger 6
SSTAS-07 5 3719.36 07/08/97 07/08/97  tHollow Stem Auger 6
SSIA5-08 5 372028 (7/08/97 07/08/97 Hollow Stem Auger 6
SSIAS5-09 5 372340 07/08/97 07/08/97 Hollow Stem Auger 6
SSIAS-10 5 3721.37 07/08/97 07 /08/97 Hollow Stem Auger 6
S8IAS-11 5 3718.46 07/08/97 07/08/97 Hollow Stem Auger 6
SSIAS-12 5 3719.67 07/08/97 07/08/47  |Hollow Stem Auger 6
SSIAS-13 5 3721.84 07/08/97 07/08/97 Hollow Stem Auger 5
SSIAS-14 4 3724.63 (07/08/97 Q7/08/97 Hollow Stem Auger 5
SSIAS-15 5 372548 07/14/97 07/14/97 Hollow Stem Auger 6
SSIAS-16 5 3721.78 07/14/97 07/14/97 Hollow Stem Auger 5
SSIAS-17 5 3725.09 07/14/97 07/14/97 Hollow Stem Auger 6

See last page for notes,
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I

TABLE B-1

BOREHOLE DATA
Borehole
Borehole | Depth Elevation Diameter
Identifier | (feet) | (feet mean sea level} | Date Started | Date Finished Driling Method {inches) J
SSIAS-18 5 3722,53 07114/97 07/14/97 Hollow Stem Auger 6 1
SSIAS-19 5 3722.15 07/14/97 07/14/97 Hollow Stem Auger 6
SS1A8-01 3 3775.62 07/16/97 07/16/97 Hollow Stem Auger 6
SSIAR-02 5 377547 07/16/97 07/16/97 Holiow Stem Auger 6
SSIAE-03 5 3774.87 07/16/97 07/16/97 Hollow Stem Auger 6
SSIA8-04 5 377521 07/16/97 07/16/97 Hollow Stem Auger 6
SSTA8-05 5 377544 07/16/97 07/16/97 Hollow Stem Aunger 6
SSIAB-06 5 377596 07/16/97 07/16/97 Hollow Stem Auger 6
S81A8-07 5 3776.77 07/16/G7 07/16/97 Hollow Stem Auger )
SSI1A8-08 5 3777.89 07/16/97 07/16/97 Hollow Stem Auger 6
SSIAZ-09 5 3778.18 07/16/97 07/16/97 Hollow Stem Auger 6
SSIA8-10 5 3776.96 071717 07/17/97 Hollow Stem Auger 6
SS1A8-11 3 3776.58 07/17/197 07/17/97 Hollow Stem Auger 6
SS1AB-12 3 377648 07/17/97 07/17/97 Hollow Stem Auger 6
SSIA8-13 5 3775.86 07/17/97 O117/97 Hollow Stem Auger 6
SSI1AR-14 4 3777.01 07/17/97 07/17/97 Hollow Stem Auger 6
SSIA8-15 5 3778.84 07/18/97 07/18/97 Hollow Stem Auger 6
S551A8-16 5 3777.40 07/18/97 07/18/97 Hollow Stem Auger 8
SSIAB-17 3 3779.85 07/18/97 07/18/97 Hollow Stem Auger 6
SS81A8-18 3 3776.98 07/18/97 07/18/97 Hollow Stem Auger 6
SSI1A8-1% 5 3780.51 07/18/97 07/18/97 Hollow Stein Auger 6
SSIA8-20 2 3776.36 07/18/97 07/18/97 Hollow Stem Auger 6
SS81A8-71 5 3777.82 07/18/97 07/18/97 Hollow Stem Auger 6
SSIA8-22 5 3774.56 07/18/97 . 07/18/97 Hollow Stem Auger 6
SSIAS-23 5 3781.38 07/18/97 07/18/97 Hollow Stem Auger 6
SSIAS-24 2 3776.77 O07/18/97 O7/18/97 Hollow Stem Auger 6
SSTAEB-25 1.9 3772.02 07/18/97 07/18/97 Hollow Stem Auger 6
SSIAB-26 | 1.5 3776.50 07/18/97 07/18/97 Hollow Stem Auger 6
S5S1A8-27 4 3779.55 07/18/97 07/18/97 Hollow Stem Auger 6
S33IAB-28 5 3772.02 07/18/97 07/18/97 Hollow Siem Anger 6
SSIAR.29 5 377717 07/18/97 Q7/18/97 Hollow Stem Aunger 6
SSIAB-30 | 15 3774.82 07/18/97 07/18/97 Hollow Stem Auger 6
5S1A8-31 4 3778.54 07/18/97 07/18/97 Hollow Stem Auger 6
Notes: NA = Not Available
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STANDARD G734W.CPJ HYD-TUC.GDT 10/2/28

=

HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Date Hole Started: 58/80

Hole Name: EM-01

Date Hole Finished: 5/10/980

Client: ASARCO, Inc.

Project: Asarco El Paso Agreed QOrder RI
County: El Paso Staie: Texas
Property Owner: ASARCO, Inc. Property
Legal Description: Asarco Plant
Descriptive Location: S of antimony plant,
behind security bldg.

Recorded By: AJH

Drilling Company: Earl & Sons

Driller: Rex T.

Drilling Method: Alr Rotary

Drilling Fluids Used: None

Purpose of Hale: Install Monitor Well
Target Aquifer: NA

Hole Diameter (in): 8-inch

Total Depih Drilled (ft): 250

WELL COMPLETION  ¥/N
Well Installed? Y
Surface Casing Used?

Y 8 inch steel
Soreen/Perforations? Y

Y

Y

Sand Pack? 10/20 silica sand
Annular Seal?

Surface Seal? N
DEVELOPMENT/SAMPLING

Well Developed? M

Water Sampies Taken? N
Boring Samples Taken? N

DESCRIFPTION
4-inch, flush threaded, Sch 40, PVC 0 -85

0.020-inch slot, Sch 40 PVC

Bentonite/Cament Grout

INTERVAL

0 - 66 fost
73.5 - 83.5 fest

Static Water Levei Below MP: 71.98

Date: 5/98

MP Cescription: Top of PVC
MP Height Above or Below Ground (ft): 1.0

Surface Casing Height (ft): 1.2

Risar Height (ft): 1.0

Ground Surface Elevation (jt); 3784.00
MP Elevation (ft): 3784.99

Remarks: Bedrock well, Drilled using percussion hammer bit. Started drllling at 05:50. 52-66 is interpreted as basal conglamorale of the Forl
Hancock Formation of strain 78", This unit drillad hard and stayad open, fragments were angular to well-rounded. Dtilled like consolldated matetial
past 32'. Dry at time of development and sampling - vary low yield. Hole initially drilled to 250" and backfilled to 85 feet. Samples taken to 140 feet,

WELL CONST

AN

RUCTION

)

S

e

A

| NSNS SUSUSUS OSSN UNN

0.0Cemeant Grout
0. Concrete Pad

Y

A AT R

N,

AN

<

NG

AN NG

SN

Fa

T

K

S

N

NN

G

&5

7

AN,

7

.

NN

N

€7o________
eo.pBentonite Grout

12/20 Silica Sand  w[ " |

GEOLOGICAL DESCRIPTION

4 GRAPHICS

3 7

00-70

I )

SAND -Dry to slightly moist, light crangish-arown, locse, unconsolidated, moderately sorted,
highly caleerous, fine 1o medium silty sand, at least70% guarz, asolian origin.

- 7.0- 5.5

GRAVELLY SILTY SAND -Slightly damp, light hrown, pootly sorted locse, subangular to
subrounded gravel, highly variablz composition of gravel up to 1/2" (Muvium).

o200
2o
Toeto|  15.0-26.0°
20| Medium to Coarse SAND -Dry, light brown to 1an, loose, mederately scrted, subangular,
--+.+.] sublitharenite composition, very weak reaction to HOI (Ailuvium).
b~I 26.0-20.0
- SANDY GRAVEL -Dry to slightly muoisl, grey to orange, very coarse. Parlicle composition is
r radominantly auarz, byt highly varable (Alluvium?. f
. 20.0 - 36,0
b GRAVELLY SILTY-CLAY to CLAYEY-SILT-Moist, orargish-orown, tacky, poorly sorted,

~

wsarfncalcareous (Alluvium).
B

2] 35080
Gravelly Coarse SAND -Dry, light orangish-brown, tacky, poory sarted, angular fragments F
—rEr i Adluviam), r
38,0 - 38.5'

s above, rock franments of quanz. faldspar. low mafic eontent,

38.5 - 4C.0'

40.0 - 42.0'

Alluyium).

RAVEL -Dry, orey, uncensolidated gravel, Imestone, quariz (Alluviam),

\{GRAVEL -Dry, very light orangs, calcaresous, silly sand with abundant Himestore gravel

42.0 - 45.0'
SANDY GRAVEL -Dry, light orargz
WEAN MR

, Unconsolidated, sandy gravel, abundant limestone J

46.0 - 52,0

algareoys rock fragments mainl
52.0-57.0

JJUSANDY GRAVEL -Wet, light arangish-brown, unconsolidated, silty, sandy gravel, matrix is

uart

inht tan to light brown, consolidated, medium quartz arenite {Sandstone).

z arenite, andesite, quanzite (Alluvium).

57.0 -60.0°

and conglamorate {Aluvium).

SANDY GRAVEL -Orangish-brown, intact, consalidated, poorly sorted =andy gravel, gravelly

735 50.0 - 66.0°

0.020 Slot Screen

86.0 - 70.0¢

s above with numerous conglamorate fragments (Alluvium},

Continued Next Page Sheet 1 of 2




STANDARD 0734W.GPJ HYD-TUG.GDT 10/2/98

Consulting Scientists and Engineers

Hole Name: EM-01

" Menitor Well Lo
/\ - HYDROMETRICS INC. t 9

Tucsaon, Arizona

Date Hele Started: 5/6/80 Date Hole Finished: 5/10/80

85.0
Gement Plug

(Gontinued)

WELL CONSTRUCTION

Bottom of Hole

7}
o
I
o GEOLOGICAL DESCRIPTION
A
0]
70.0-83.0
Bluish-gray to dark brown, intact, laminated, silty {Badrock).
85.0
850-95.0
Brown to dark brown, laminated, caloareous, sity (Bedrock).
950 120.00
Dark browr: to black, laminated, calcargous, silly, 1% calcite (whitg} crystals (Bedrock).
=

1200 - 130.0°
As ahove, black, silty, caleareous, calcfie D - 1% as 1/8" white crystals from secondary sources
(Bedrock).

130.0 - 140.0'
SANDSTOMNE -Black, faminated, salcaroous, silty, with minor bluish-grey siltsione to very fine
calcareous sandstone. Cement plug continues to 250 feet.

Sheet 2 of 2
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Date Hole Stzrted: 5/11/90

Hole Name; EM-02

Date Hole Finished: 5/11/90

Client: ASARCO, Inc.

Projact: Asarco El Paso Agreed Order Ri
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Property
Legal Description: Asarco Plant
Descriptive Location: Just south of pond #1

Recorded By: AJH

Driliing Company: Earl & Sons
Driller: Mark T.

Drilling Method: Air Rotary

Drilling Fluids Used: Nona

Purpose of Hole:  Install Monitor Weil
Target Aqguifer.  NA

Hole Diameter {in): B-inch

Total Depth Drilled (R): 82.5

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y deinch, flush threaded, Sch 40, PYC 0 - 80

Suwface Casing Used? Y  8inch steel

Screen/Perforations? Y 0.020-inch slot, Sch 40 PVC 60 - 80 feet
Sand Pack? Y 10/20 silica sand 58.85 - B2.5 faat
Annular Seal? Y  Bentonite/Camant Grout 53 - BB B5 feet
Surface Sesl? .Y Benlonite/Cament Grout 0 -2 feet
DEVELCPMENT/SAMPLING

Well Davelopad? N

Water Samples Teken? N

Baring Samples Taken? N

Static Water Level Below MP;

Date: 5/98
MP Description: Top of PVC

6377

Surface Casing Height {ft): 2.0
Risar Height (ft): 1.5
Ground Surface Elevation (ft): 3774.32

MP Height Above or Below Ground (ft): 1.5

MP Elevation (ft): 3776.02

Remarks: Eplit spoon for EP-TOX metals. Metallic odor at 30" in core sample. Photos #1 & #2 are of core from 85’ to 37", Hardpan calcrele 55 - 68,

Standing water level - 65.47".

STANDARD {734W.GPJ HYD-TUC.GDT 9/2¢/98

WELL CONSTRUCTION

0 RNNIRCNNNN

0.0Cement Grout
0.1Concrete Pad

3

TN

N

Fal

)

P T e Ty

N,

AN

SRS

W

NN

AN

8

N

G

-y

X

LS

QNN

e

£3.0

[<

Benionite Grout

ego______
12/20 Silica Sand

Bottern of Hole

60.0

0.020 Slet Screen

82.5

GEOLOGICAL DESCRIPTION

GRAFPHICS

00-20
[\SILT _-Tapsoil. moist, orangish-brown, tacky, clayey silt (Shallow Alluvium), /-
2.0-5.0
SANDY GRAVEL -Slightly molst, brown, Joose to slightly consolidated, calcareous sandy [
é ravel. gravals composed of a wide variety of rock tvpes [Alluvium).

5.0-15.0"
?| BANDY GRAVEL -Dry ta siightly maist, light brown, losse, subanguiar to subrounded, poorly
serted, calcareous, sandy gravels and gravelly sands, layers of sands which are interbedded wit
gravels which may actually be aeolian (Alluvium). /1
15.0 - 20.0/
SANDY GRAVEL -As abcve, numerous limestons and quartzite ‘ragments in gravels, sands
ale of 60% auarizits and 20% feldspar compositien

20.0 - 22.0'
SAND -Slighly molst, light brown, poorly sorted, angular to subrounded, calcareous [
{Allvium).

Aliuviurm). /—

CLAY -Light yeilowish-brown, loose to slightly tacky, calcareous, gravslly, sandy

36.0 - 42.5
SANDY GRAVEL -Dry, light brown, loose, calcarecus, sandy gravel, andesite rich (Alluvium).

42,5 - 47.0°
CLAYEY SANDY GRAVEL -Dry, light yellowish-brown, semi-consclidated to loose,

calcareous (Alluvium).
47.0- 55.0° :
GRAVELLY SAND -Dry to slightly damp, light yellowish-brown, calcarscus {Alluvitrn).

A

»

v %% %
o

e
ofata
o 5 ° ot

55.0 - §8.0'
Calcrete hardpan alluvial depositicnal envirenment secondary calcium cerbonate cement, mofst,
light yellowish-brewn, poory sorted, subangular, very coarse sand (Alluvium).

vy
SN
o

RO R £ 3
PP PSP i)

58.0 - 82.5'
GLAYEY SANDY GRAVEL -As sbove, wet, semi-consalidated, calcareous

Sheet 1 of 1




A HYDROMETRICS INC. Vorior Wl Log

Consulting Scientists and Engineers Hole Name: EM-03
Tucson, Arizona Date Hols Startec: 5/14/30 _ Date Hols Finished: 6/14/90

Client: ASARCO, Inc.
Proiect: A El Paso A 4 Order R WELL COMPLETICN  Y/N  DESCRIPTION INTERVAL
Croject. E::irco aso greest ter e'rl'exas Well Instalied? ¥ 4-inch, flush threaded, Sch 40, PYVC 0 - 28

ounty: ate:
o unty o ase ASARCO Inc. P Sutface Casing Used? Y 8 inch steel

: , Inc. Pro .

roperty v;fm?r foperty Screen/Perforations? Y 0.020-inch slot, Sch 40 PVC

Legal Description: Asarco Plant .
o ) Sand Pack? Y 10/20 silica sand
Descriptive Location: Near red fire house - .
east of pond #1 Anntlar Seal? Y  Bentonite/Cement Grout
Surface Seal? ¥  Bentonite/Cement Grout

Recorded By: AJH ©
Drlliing Company: Earl & Sons DEVELOPMENT/SAMPLING

. o pany: Well Daveloped? N
Driller: Mark T.

. \ Water Samples Taken? N
Drilling Method:  Air Rotary )

. ] Boring Samples Taken? N
Drifling Fluids Used: None
Purpose of Hole:  Install Monitor Well Static Water Levsl Below MP: Dry Surface Casing Height (ft):
Target Aquifer: NA Cate: Riser Height (ft):
Hole Diameter {in): B-inch MP Descripfion: Ground Surface Elevation (ft):
Tatal Depth Drilled (ft): =28 MP Height Above or Below Ground (it} MP Elevation {ft): 3777.85

Remarks: Well abandoned. Hole was not drilled due fo drilling conditions and the likelyhood of contamination of a lower zong if impermiable
hardpan layers were present below.

STANDARD 0734W.GPJ HYD-TUC.GDT 9/28/98

GEOLOGICAL DESCRIPTION

0.0-1.0' ]
- Slag/Concrete Fill /

0.0 Cement
0.1 Concrete Pad

% GRAPHICS

e

przes

NGNS,
i NSNS GSGSGNGN

4
T
¥

>
A
b A

Dry, light orangish-brown, loese, sandy gravels, concrete, slag
Fili
1.0-17.00

Siag

Dry, blalflzlk, oxidized iron, in places, maets slightly with HCI, note: at 16" stringer of sand
[Slag Fi

di'yw

k A

{1
L ]

Al

wo____________
Bentonite Grout

%0 _
12/20 Silics, Sand

22

28 170-250
18.0 :l.‘ 2l Clayey Grave|

0.020 Slat Screen F=0a] Asadove, wel, dark grey 1o blask, very loose, clayey gravel, reacts vigorously with HC

155 [Slag Fill

23.0-28.0

Clay

Wet, dark olive-gray to hlack, tacky, caicareous, gravelly (slag fragments) clay
[k

SN o50-28.0
[-.‘ Sandy Graval
Bottorn of Hale osoba’ Wet, brown, louse, calcareous sandy gravel

\{Aluvigm] a2
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STANDARD 0734W.GP} HYD-TUC.GDT 9/28/68
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EM-04

Date Hole Started: 5/15/8¢  Date Hole Finished: §/15/90

Client. ASARCO, Ing,

Project: Asarco El Pago Agreed Order R
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Proparty
Legal Description: Asarco Plant
Descriptive Location: 14’ east of EP-12
Recorded By: AJH

Dillling Company: Earl & Sons

Driller: Mark T,

Prilling Method:  Air Rotary

Lriling Fluids Used: None .
Purpose of Hole:  install Monitor Well
Target Aquiferr NA

Hole Diameter {in): 8-inch

Total Depth Drilled (it): 115

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Woaell Installed? Y  4-inch, flush threaded, Sch 40, PYC 0 - 115 feet
Surface Casing Used? Y  8inch steel +2 -2 feet
Screen/Perforations? Y 0.020-inch slat, Sch 40 PVC 95 - 115 feet
Sand Pack? Y  12/20 silica sand 85- 115 feet
Annular Seal? Y Bentonite/Cement Grout 81 - 85 fest
Surface Seal? Y Bentonite/Cement Grout 0-2fget
DEVELOPMENT/SAMPLING

Weli Developed? N

Water Samples Taken? N

Borting Samples Taken? N

Static Water Level Balow MP: 61.80

Pats: 598

MP Description:  Top of PVC
MP Height Above or Below Ground (ff); 1.5

8urface Casing Height (fi}: 2.0

Riser Height (it): 1.5

Ground Surface Elavation (ft: 3772.29
MP Elevation (ft); 3774.28

Remarks: Water produced from 95 - 105 feet.

——

WELL CONSTRUCTION

0.0Cement Grout
0.1Concrete Pad

T

N N S NG SN NG L NN SN

VNSNS USG S USRS SOSOINY,

GEOLOGICAL DESCRIPTION

0.0-2.0
Sandy GRAVEL

dry, light brown, loose, calcareous, poorty sorted, subangular to rounded, sandy cobble gravel/-
Alluvium]

20-17.0

Pootly Graded Gravelly SAND

dry. light brown, locse,calcareous, subroundsd, poorly sorted, gravelly, vary coarse sand, variab|
composition

[Allrviurm]

17.0 - 24.0

Gravelly very coarse SAND

dry, light brawn, vary loose, subangular to subrounded, ealcarsous, gravelly sand, variable
composition

[Aliuvium}

24.0 - 26.0
Clayey Sandy GRAVEL

moist, light browr, pootly sorted, calcarsous, clayey sandy gravel, variable composition
Alluviurm]

26,0 - 35.0'

gravelly very coarse SAND

dry, light brown, calecareous, poorly sorte, subangular to subroundod, gravelly, very coarse
sand

[Alluvium)

i

35.0- 38.0'
gravelly very coarse SAND

o, dry, light brown, calecareous, poorly sorted, subrounded, gravsly, very coarse sand

[Alluvium)

38.0- 44,0

Sandy feleite GRAVEL

drgrl, tight yellowish brown, pootly soned, angular to rounded, calzarecus, sandy, felsite gravel
[Afluvium]

/;

4L.0- 840

Clayey gravel-bearing coarse SAND

dry, brown, calcarsous, poorly sorted, subraunded, clayey, gravel-bearing, coarse sand to sandy
gravel

[Alluvium)

Continued Next Fage Sheet 1 of 2
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HYDROMETRICS INC. Meritor Well Log

Consulting Scientists and Engineers

Tucson, Arizona

Hole Name: EM-04

Date Hole Started: 5/15/90 _ Date Hole Finishec: 5/15/80

STANDARD (734W.GPJ HYD-TUC.CDT 9/29/98

o
Bentonite Grout

850 e
12/20 Sikica Sand

WELL CONSTRUCTION

Boticm of Hole

{Continued)
[}
e
xI
& GEOLQGICAL DESCRIPTION
o
O
7 54.0-55.0
£~ Clayey gravei-bearing coarse SAND
Q'&c 85 above, diesel (?) stained cuttings
D, 0] VAlluviur
Q( 55.0-61.0
P ] Sandy GRAVEL
DAL diy, light brown, caleareaus, loose, peory sorted, subangular, gravel sands and very coarse
'gC‘f- sendy gravel - mest abundant rock fragments are felsite and-andesite
b - s [Alluvium]
DC) % 51.0-70.0C
R poorly sorted Sandy GRAVEL
c-[:y dry, light gray to light brawn, caleareans, poorly sorted, sandy gravel - boulders of felsite and
D "p| adesite - well consolidatsd
oyAd [AHUMiUm]
b~ 70.0- B4.0
u Clayey Sandy GRAVEL
)D Wet, orangish brown, clayey, sandy gravel, abundant andesite boulders
It [Altuvium]
b
a
%
Xe
o
o
¢
84.0-05.0
SILTSTONE
orangish brown, intact, slightly consolidated, nonealcarecus, cuttings appear to be decomposed
bedrock
[Bedrock]
25.0
0.020 8ot Screen 95.0 - 105.0°
SILTSTONE

light orangish brown, consclidated, noncalcareous, clayey, top of bedrock +/- 95°
[Bedrock]

BWOROX M XY KX X MM MBCIH X XK N N MKW RPN K N K WK NN N -

118.

KKK KRR AR I XK XR XXX AN XXX XXX RN RN R KK W‘m‘%\

<050 - 1150

SILTSTONE to Mudstane

bluish gray, laminated, ncncelcarecus
[Bedrock]
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STANDARD 0734W.GPJ HYD-TUC.GDT 9/28/¢8
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=

HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Manitor Well Log

Hole Name: EM-05

Date Hole Started: 5/19/90  Date Hole Finished: 5/19/60

Cilent: ASARCO, Inc,

Project: Asarco El Paso Agresd Order Ri
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Proparty
Legal Description: Asarco Plant
Descriptive Location:  Parking lot in frant of
warshouse.

Recorded By: AJH

Driling Company: Earl & Sons

Driller: Mark T.

Drilling Method: Alr Rotary

Drilling Fluids Used: MNone

Purpose of Hole:  Install Monitor Well
Target Aquifer: NA

Hole Diameter (in): 6-inch

Total Depth Drilled (it); 22

WELL COMPLETION Y/N  DESCRIPTION INTERVAL

Weli Installed? Y 4-inch, flush threaded, Sch 40, PVC 0 - 22 feat

Surface Casing Used? Y  8inch steal

Screen/Perforations? Y 0.020-nch slet, Sch 40 PVC 11 - 21 feet

Sand Pack? Y  12/2D Silica Sand 8. 22 feet '
Annular Seaai? Y  Bentonite/Cemnent Grout 5 -8 fest '
Surface Seal? Y  Concrele 0-2feet
DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP: 14.36 Surface Casing Height {ft): 0

Date: 5/98
MP Description: Top of PVC
MP Height Above or Below Ground (ft): 0

Riser Height {ft); -0.26
Ground Surface Elevation (ft): 3776.25
MP Elavation {ft): 3776.5

Remarks: Water lovel 14.43'in open hole - bgs. Clay layer is believed to ba restricting downward movement of ground water,

o.0Cement Grout
0.1 Concrete Pad

7

K

G

8K

(K

AN

(S

o
Bertonite Grout

B.0 .
12/20 Sllica Sand

WELL CONSTRUCTION

e 11.0
0.020 Slot Screen

GRAPHICS

GEOLOGICAL DESCRIPTION

0.0-3.0
Slag

[Siag Fill]

predominantly gravel size slag with minor amounts of dirt fill

3.0-17.0'

Slag

dry, biazk, uncensolidatad
[Slag Fill}

fcty

NEFL
:

o
?gh

T
Al

A
RER

o
Ay

FOEH
et

1
A

'
e

‘..3;9
k!

o
by

OIS
e
s S 1t

IR
+ 8l
Hote

» ol

e

3

e

{
daia
e

17.0-20.0°
Slag
dry, black, unconsolidztad, wel

o
&

Y
'y

Botiom cf Hole

22.¢

T
2

LT
R

£

[Slag Fill

20,0- 220
Clay
clark gray ko black, tacky, calcareous, orgin unknawn

Shest 1 of 1
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STANDARD 0734W.GPJ} HYD-TUC.GDT 9/28/98

e —

HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Manitor Well Log

Hole Name: EM-06

Dae Ho'g Started: 5/19/80 _Date Hole Finished: 5/20/90

Cliant ASARCO, Inc.

Project: Asarco El Paso Agreed Order RI
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Property
Lagal Deseription: Asarco Plant
Descriptive Location:  Parking lot in iront of
warshouse, 14 south of EM-5

Recorded By: AJH

Driling Company: Earl & Sons

Driller: Mark T.

Drilling Method:  Air Rotary

Driling Fluids Used: None

Purpose of Hole:  Install Moritor Well
Target Aguifer: NA

Hole Diameter (in): 6-inch

Total Depth Drilled {ft): 91

WELL COMPLETION Y/N DESCRIPTION INTERVAL

Well Instalied? Y 4-inch, flush threaded, Sch 40, PYC (- 91 feet

Surface Casing Used? Y  6inch steel 0- 38.5 feat
Scresn/Perforations? ¥ 0.020-inch slot, Sch 40 PVC 80 - 90 feet

Sand Pack? ¥ 12/20 Silica Sand 70 - 91 feet

Annular Seal? Y  Bentonite/Cement Grout 84 - 70 feet )
Surface Seal? ¥  Concrete {//
DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP:  35.28
Dats: 5/98

MP Description: Top of PVC

MP Height Above or Below Ground (f): 0

Surface Casing Height (f1): ©

Risar Height (ft): -0.28

Ground Surface Elevation (ft): 3776.22
MP Elevation (fty: 3770.64

Remarks:

WELL CONSTRUCTICON

0.0Cement Grout
0.1Concrete Pad

4

RN
R
&

S

s

R

WA

AN

s

K

NG

NG,

N

S

NS

&K

<A

N

<

N

640
Bentonite Grout

oo
12/20 Silica Sand

Boltem of Hola

N = 4 K.\
0.020 Slat Screen

GRAPHICS

GEOLOGICAL DESCRIPTION

4

+
:}(u'

0.0-22.0°

»

[Slag Fifl

0

LE
(0%

=
&

L

iy

A
*

T

b,
'.
o

SLAG -dry, black with reddish-brown oxidation staing, cuttings are 1/2" (wet at 20')

22.0 - 35,0’

F{
B

present but less that 5%

CLAY -possible alluvial origin - old pond lining? dark to light gray, tacky, calcareous, gravel is

35.0 - 38,0

FAlluvium]

GRAVELLY SAND -dry, light brown, loose, unconsolidated, calcarsaus fines, poorly sorted,
angulas to subrounded graing, valable composition but andesite approx. 30% of rock fragment
has appearance of grus

38.0- 40,00

Altuvium]

40.0-48.00

J 1Alluvium]

GRAVELLY SAND -slightly moist, intact, light crangish-brown, calcatsous, poorly sorted,
gravel s subroundesd, variabie composition

48.0 - 5.0

.| \fragments with degth
] YAluvitm]

+} GRAVELLY SAND with CLAY -wet, light orangish-rown, calcareous mat:ix, poerly scried,
:] subangular, clayey, gravalty, very coarse sand, increase in iron stained quantz sandstone rock

BOULDERS -dry, medium gray, andasite boulders, caleareous matrix (/

-~ 65.0 - 70,0’
.| | SANDSTONE -light pink to white, with red spots scattered throughout, medium to very
.| \eoarse, poorly sorted, subangular, calcarzous, dirty {approx. 'S - 10% clay), moderately hard
uartz sublitharen|ie

70.0- 880

slightly calcareous

SANDSTONE -ligh: gray to light pinkish-gray, poorly sored, subanyufar to subroundec,
calcarenus, coarse guariz sublitharenite with areas of wacke, silistone stringars of olive green,
also may be preser: - abundant white quartz arenite suttings, moderately sorted, subargular,

e .0 - 09,00
groli: 88.0 - 81.0

SANDSTONE -oluish-green, bluish-gray and olive graen, poady sorted, interbedced siltstone
\and silty very fin=s sandstone, norn-calcareous [
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STANDARD 0734W.GPJ HYD-TUC.GDT 3/25/8

/\<:7 HYDROMETRICS INC. Monitor Well Log

Consulting Scientists and Engineets Hole Name: EM-07
Tucson, Arizona

Date Hole Started: 6(19/90  Date Hale Finishad: 5/18/90

Client: ASARCO, Inc.
Proiect: A B p A 4 Crder Rl WELL COMPLETION Y/ DESCRIPTION INTERVAL

rojest: Asaroe Bl Tase Agreed Lrder Well Installed? Y 4inch, flush threaded, Sch 40, PYC 0 - 15 feet
County: El Paso State: Texas )
b o ASARCO. Ine. P Surface Casing Used? N

ner: , Inc. Pro ) .

raperty w . " perty Screen/Perforations? Y 0.020-inch slet, Sch 40 PVC G- 15 feet

Lagal Description: Asarco Plant o
) Sand Pack? Y  12/20 Silica Sand 4.5 - 15 fest
Dascriptive Location: Parking lot between ]
angineering bu||d|ng and lab Annular Seal? Y Bentonite Grout 2.5 - 4.5 feet
Sutface Seal? Y Concrat 0-2. t

Recorded By: AJH nerste 25 fest

. . DEVELOPMENT/SAMPLING
Drilling Compary: Raba-Kisinsr

. Well Developad? N
Drilier; Manny Water S s Taken? N

ater Samples Taken?

Drifling Method:  Hcllow Stem Auger Sorin Samp los Taken? N
Driliing Fluids Used: None g>amp '

Purpose of Hale:  Install Monitor Well Stalic Water Level Below MP: 8.5 Surface Casing Height {ft):
Target Aquifer: NA Date: 5/48 Risar Height (fi):

Hole Diameter (in): 12-inch MP Description: Top of PVC Ground Surface Elevation (it):
Total Depth Diilled (ft): 15.5 MP Height Above or Below Ground (ft): MP Elevation (ft): 3773.41

Remarks: Drilled with 12 auger. One sample for EP-toxicity metals at 5'.

WELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

GRAPHICS

0.0-7.5

Fill

dry, light brown, calcareaus, silty, gravelly sand
[Fill}

2SS
SRS

0,0 CEER
0,1 Concrete

505050
S50
beteteteteds

26 o 7
Bentonite Grout

(A
K
S5

S
55
58

XA
0%

o
%

45 B
12/20 Silica Sand

o
>

lele!

- .50
0.020 Slot Sereen

Lo

75-105

Clayey Sand

dark gray, clayey sand, wet at 8'
[AHuviurmy

10,6 - 10,8

Clay
wet, dark gray to black, slightly silty, calcareous
Alluvium] _ .

10.8 - 18,8

Sand

dark gray to black, calcareous, slky, ¢layey, top of alluvium
[Alluvium]

Eottom of Hole i5.5 |-l
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/\Qy HYDROMETRICS INC. Monitor Well Log

Consdulting Scientists and Engineers Mole Name: EM-08
TUCSOH’ Arlzona Date Hlole Started: 5/21/9C _ Date Hols Finished: 5/21/90
Client: ASARCO, Inc.
Broiect: A £l Pase Aaresd Order Bl WELL COMPLETION Y/N DESCRIPTION INTERVAL
e e oo Well Installsd? Y 4dnch, flush threaded, Sch 40, PVG
Pounty. o ascf ASARCO. Ino, P ' Surface Casing Used? N
roparty v\fne?r. » Ine, Property Screen/Perforations? N
l.egal Description:  Asarco Plant
n ) Sand Pack? N 5-18 feet
Descriptive location: 15’ due east of pond #6 .
Annular Seai? Y  Bentonite plug 0 -2 feal
Surface Seal? N
Recorded By: AJH
o DEVELCPMENT/SAMPLING
Drilling Company: Earl & Sons
Woell Developed? M
Driller: Mark T,
- . Water Sampies Taken? N
Drilling Method:  Air Rotary ‘
., i Boring Samples Takan? N
Drilling Fluids Used: None
Purpose of Hole:  Install Monitor Well Static Water Leve!l Below MP: Dry Burface Casing Height {ft):
Target Aquifer: NA Date: 5/90 Riser Height (ft):
Haole Dlameter (in): B-inch MP Description: Top of PVC Ground Surface Elevation {fi): 3769.21
Total Depth Drilled (ft); 18 MP Height Above or Below Ground (ft): MP Elevation (ft): 3769.46

Remarks: Well abandoned. Very loose strata - caves in while drilling. Drove in 8" stzel casing while drilling.

STANDARD (734W.GPJ HYD-TUC GDT 9/20/98

r———

ELL CONSTRUCTION
GEOLOGICAL DESCRIPTION

0.0-3.0'

Fill

dy, grayish-brown, siity, clayey sand, calszreous
{Fill]

.0 CEment gieu
0.1 Concrete Pad

3.0-7.0

Clayey Sand

light brown, silty, clayey sand, calearecus
[Aliuvium]

30
Bentenite Grout

R 5255 GRAPHICS

S0
10/20 Silica Sand

7.0 13.0°
Clayey Sand
&5 above, wet
[Alluvium]

[ | 11 ¢
0.020 Siot Screen

13.0 - 1400
Sandy Clay
wet, calcareous, gray to brownish gray, sandy clay
\[Alfuvium ) [
140-17.0¢
Clay
moist, dark greenish-gray, silt and gravel bearing, caicareous
[Alndum)

17.0-18.0°

Clay
Sottom of Hole 180 as abovs, light brown /-

Alluviumi

|
Sheet 1 of 1




STANDARD O734W.GPJ HYD-TUC.GDT 9/29/98
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-01

Date Hole Staned: 2/14/80

Date Hele Finished: 2/15/80

Client: ASARCO, Inc.

Project: Asarco El Paso Agreed Order RI
County: E! Paso State: Texas
Proparty Ownar: ASARCO, Inc. Property
Legal Description: Asarco Plant
Descriplive Locaticn: 35" downstream cf
Canal Tunnel

Recorded By: MRW

Drilling Company: Raba-Kistner

Driller:  Manny

Drilling Method: Hollow Stem Auger & Air Rotary
Drilling Fuids Used: None

Pumpose of Hole:  Install Monitor Well
Target Aquifer; NA

Hole Diameter (in): 8-inch

Total Depth Drilled (it): 3C

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Instalied? Y 4-inch, flush threaded, 8ch 40, PYC 0 - 30 fest
Surface Casing Used? Y Manhole

Screen/Perforations? Y 0,010-inch slot, Sch 40, PVC 10 - 30 feet:
Sand Pack? Y 12/20 Silica Sand 8- 30 feet
Annular Seal? Y  Bentonite/Cement Grout 0-8feet
Surface Seal? N

DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N
Boring Samples Taken? N

Static Water Level Below MF; 19
Date: 2/90

MP Description: Top of PVC

MP Height Above or Below Ground (ft):

Burface Casing Height (ft):

Riser Height (ft):

Ground Surface Elevation {ft). 3724.21
MP Elevatlon (ft): 3725.71

Remarks:

WELL CONSTRUCTION

0.0
0.1 Concrete Pad

ao_________
10/20 Sikca Sand

Bottorn of Hale

O I, 1
020 Slot Screen

30.0

GEOLOGICAL DESCRIPTION

7| GRAPHICS

0.0-8.00

Silty Sand

some gravel to 1% Gravel angular tc subangular, sand coarse o medium grained; light tan
[

8.0-120

Gravelly Sand

well graded sand with some gravel to 1"; light hrown
[Alluvium]

12.0-18.0
Andesite Boulder
very hard andesite chips

16.0 -27.0

Sandy Gravel

tan in color, some cobbles 1o 6% smocther diiliing 27 - 30 feet
[Alluvium]

Sheet 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Dzte Hole Started: 2/16/90

Hole Name: EP-02

Date Hale Finishad: 2/16/90

Client: ASARCO, Inc.

Project: Asarco El Paso Agreed Order Rl
County: El Paso Slate: Texas
Property Owner: ASARCO, Inc. Propenly
Legal Desciiption: Asarco Plant

Desciiptive Location: Approximately 200°
downstream of canal tunnel along rail road
fracks

Racordad By: MRW

Drilling Company: Raba-Kistner
Criller  Manny

Drilling Methed: Hollow Stem Auger
Drlling Fiuids Used: None

Purpose of Hole: Install Monitor Waell
Target Aquifer: NA

Hole Diameter {in): &-inch

Total Depth Drilled (ft): 6

WELL COMPLETION Y/N DESCRIPTION
Wall Ingtalled? N
Surface Casing Used?

N
Screen/Perforations? N
N
N

Send Pack?

Annhular Seal?

Surface Seal? N
DEVELCPMENT/SAMPLING
Well Deveioped? N

Water Samples Taken? N
Boring Samples Taken? N

INTERVAL

Static Water Level Below MP:

Date:

MP Description:

MP Height Above or Below Ground (#);

Surface Casing Height {it):
Riser Height (ft):

Ground Surface Elevation (i)
MP Elevation (it):

Remarks: Auger refusal at €, abandoned hole.

STANDARD 0734W.GPJ HYD-TUC.GET 9/29/34

WELL CONSTRUCTION

GRAPHICS

GEOLOGICAL DESCRIPTION

Bacidill

] Boettom of Hole

0.0 0.0-6.0
Gravel

(Fill]

6.0

cobbles and sand; cobbles to 3"; auger refusal at &'
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-03

Date Hole Started: 2/16/90  Date Hole Finished: 2/47/90

Client: ASARCQ, Inc.

Project: Asargo El Pasc Agreed Order R|

County: El Paso

Property Owner: ASARCO, Inc. Proparly
Legal Description:  Asarco Plant

Cescriptive Location:  Approximately 8 north

of east canal tunnzl

Recorded By: MRW

Driling Company: Raba-Kistner

Driller:  Manny

Drilling Method:  Hollow Stem Auger

Drilling Fluids Used: None

Purpose of Hole:  Install Monitor Well

Target Aquifer: NA
Hoie Diameter (in): 6-inch
Total Depth Drilled ift): 15

WELL COMPLETION Y/N DESCRIPTION INTERVAL

Well Instalied? Y 4-inch, flush threadad, Sch 40, PVC 0 - 28 feet
State: Texas X .

Surface Casing Used? Y  8inch steel

Screen/Perforations? Y 0.01C-inch siot, Seh 40, PVC 4.5-14.5 feet

Sand Pack? Y 12/20 Silica Sand 3-14.5 feet

Annular Seal? Y Bentonite/Cement Grout G- 3fest

Surface Seal? Y  Bentonite/Cement Groui 0- 4 feat

DEVELOPMENT/SAMPLING

Well Developed? M

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP:
Date: 2/20

MP Description: Top of PVC
MP Height Above or Below Ground (it}

10,00 Surface Casing Height (1): 0
Riser Helght {ft): -0.25
Ground Surface Elevation (ft): 3719.45

MF Elevaticn {ft): 3720.95

Remarks:

STANDARD G734W.GPJ HYD-TUC.GDT $/29/98

WELL CONSTRUCTION

0.1 Concrete Pad

30—
12/20 Silica Sand

GEOLOGICAL DESCRIPTION

-/ Bentonite/Cement .0

Grout

Botiom of Hole

4.5

0.010 Slot Boreen

15.0

0
o
I
g
L
@

0.0-65

GRAVELLY SAND -predominantly coarse to medium grained sand and silt, light brown to
tan; some gravel to 2" fins grained sands with scme clay at 3 - 6.5 feet

[Alluvium]

N

8.5-80
SANDY GRAVEL -gravels and coarse 1o medium graned sand
[Alluvizm]

L]
e

80-10.00
SILTY SAND -medium o coarse grained sands with some silt
[Alluviarm]

10.0-11.5'
SAND -fine grained sand, brown, moist to wat, slight ndar
[Allurvium]

11.5-15.0'

SANDY GRAVEL -grave! cobbles and coarse-grained sand; more sand and softer drilling
13.5t0 14.5; largs cobbles at 15' - auger refusal

[Allurvium]
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STANDARD 0734W.GPJ HYD-TUGC.GDT 9/29/¢8

HYDROMETRIGS INC.
/\?:f_/ Consulting Scientists and Engineers

Tucson, Arizona

Monitor Well LLog

Hole Name: EP-04

Dats Hole Starnec: 2/1/90 Date Hole Finished: 2/1/90

Client: ASARCO, Inc.

Preject: Asarco El Paso Agreed Order RI
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Property
Legal Description; Asarco Plant
Descriptive Locatior:  Approx. 30' form Rio
Grande and 50’ down from canal tunnel
Recorded By: MRW

Drilling Compeany. Raba-Kistner

Driller:  Manny

Drilling Method: Hollow Stern Auger
Drilfing Fluids Used: Nane

Purpose of Hole:  Install Monitor Well
Target Aquifer: NA

Hole Diagmeter (in): 6-inch

Total Depth Drilled (ft): 8

WELL COMPLETION Y/N  DESCRIPTION INTERVAL
Weill Installed? Y  2-ineh, flush threaded, Sch 40, PYVC  0- 8 feet
Surface Casing Usad? Y  8Inch steel 0-4feet
Screen/Perferations? Y 0.010-inch slot, Sch-40, PVC 3-8feet
Sand Pack? Y 12/20 Silica Sand 2 -8 feet
Annular Seal? Y Bantonite/Cement Grout 0-2feet
Surtaca Seal? Y  Bentonite/Cement Grout 0-2feet
DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N
Boring Samples Taken? N

Static Water Level Below MP: 5.73
Date: 5/98
MP Description: Top of PVC

Surface Casing Height (ft): 0
Riser Height (ft): -0.25
Ground Surface Elevation (ft): 3716.21

MP Height Above or Below Ground (fty: -0.25 MP Elevation tft): 3715.96

Remarks: First water encounterad just below clay layer (4' deep).

WELL CONSTRUCTION

GRAPHICS

GEOLOGICAL DESCRIPTION

C.1Concrete Pzd Grout

20 e N
12/20 Silica Sand ’

Sottormn of Hole

*/ Bertonite/Gement 0,0

- 30
0.010 Slot Seraen

a0

0.0-3.5
Sandy Silt

light fan in color

[Alluviumn]

5.5 4.0
Sandy Clay

Afluvium]
;

1 layer of medium-brown clay, medium plasticity with some fine -grained sand

4.0- 8.0
Sand

[Alluvium)

pocrly gragded fine to medium grained sand, light brown

Shest 1 of 1




HYDROMETRICS INC.

Consulting Scientists and Engineers

Monitor Well Log

=

Tucson, Arizona

Hole Name: EP-05

Date Hole Stantad: 2/17/90  Date Hole Finished: 2/17/9C

Client: ASARCO, Inc.
Brel A 4 Order RI WELL COMPLETION VYN DESCRIPTION INTERVAL
C:"eft' ;5:&" £l Paso gre‘; tr efl‘ex Well Installed? Y 2-ineh, flush threaded, Sch 40, PYC  0-7 faet
H ate: as
p HY: Owaso ASARCO. Ine. P Surface Casing Used? Y 8 inch steel 0 -4 faet
roperty Ine.r. - Ine. Property Screen/Perforations? Y  0.010-inch slot, Sch 40, PVC 2.7 feet
Legel Deseription: Asarce Plant .
Dascrivtive Location:  Approx. 30 from Rio Sand Pack? Y  12/20 Silica Sand 1.5-7 fest
escri ; .
G.randg and 250" down fgfm canal tunnel. Annular Seal? Y  Bentonite/Cement Grout
R ded By: MRW Surface Seal? N
3 :
Deﬁor c y Raba-Kistnar DEVELOPMENT/SAMPLING
ng Company: -Ki
ing pany Well Developed? N
Driller: Manny
. Water Samples Taken? N
Drilling Method: Hollew Stern Auger )
o \ Boring Samples Taken? N
Crilling Fluids Used: None

Purpose of Hole: Install Monitor Well
Target Aquifer; NA

Hole Diarmetsr (in): 8-inch

Total Depth Drilled (i) 7

Static Water Level Below MP:  6.31
Dats: 5/98

MP Description: Top of PVG

MP Height Above or Below Ground (i)

Surface Casing Height (ff): @

Rigser Height {ft): -0.25

Ground Surface Elevation (It): 3714.67
MP Elevation (ft): 3715.92

Remarks:

STANDARD 0734W.GPJ HYD-TUC.GDT 9/20/08

NSTRUCTION

REASSERN

WELL C

GRAPHICS

GEOLOGICAL DESCRIPTION

0.1 Cancrets Pad Y. ; rout

1
12/20 Silica Sand

Bottom of Hole

N/ Bertortercement 0.0

— 20
3.610 Slot Screen

7.0

00-40'

Gravel and Sand

gravel and sand with some cobbles to 17
[Fill]

4.0-45
Silty Clay
medium plasticity clay and sitt, brown

Alluvium] /-
4.5-7.0

Gravelly Sand

predomin]antly medium to fine-grained sand with grave! fo 1/2*; kargs cobble at 7', auger refusal
[Aliuvium

Sheet 1 of 1
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HYDROMETRICS INC.

Monitor Wel! Log

Consulting Scientists and Engineers
Tucson, Arizona

Hole Name: EP-06

Client: ASARCC, Inc.

Project: Asarco El Paso Agreed Order RI
County: El Pasc State: Texas
Preperty Ownar: ASARCC, Inc, Property
Lagal Description:  Asarco Plant

Pescriptive Lecalion:  approximately 30 feet
from Rio Grande and 600 feet down from canal
unnel

Recorded By: MRW

Drilling Company: Raba-Kistner
Driller;  Manny

Drilling Method: Hollow Stem Auger
Drilling Fluids Used: None

Purpose of Hole:  Install Monitor Well
Target Aquifer; NA

Hole Diameter {in): 6-inch

Total Depth Drilled {ft); 8

WELL COMPLETION  Y/N

Well Installed? Y
Surtace Casing Used? Y
Scrzen/Perforations? Y
Sand Pack? Y
Annular Seal? Y
Surface Seal? Y
DEVELOPMENT/SAMPLING
Well Developed? N

Water Samples Taken? N
Boring Samples Taksn? N

DESCRIPTION INTERVAL
2-inch, flush threaded, Sch 40, PVC 0 - 8 fest

8 inch steef +2 - 2 feet
0.010-inch siot, Sch 40, PYC 3-8 foet
12/20 silica sand 2 -Bfeet
Bentonite/Cement Grout 0-2fzet
Bentonite/Cement Grout NA

Datz Hole Started: 2/18/80 _ Date Hole Finished: 2/18/90

Static Water Level Below MP:
Date: 5/98
MP Deaseription:  Top of PVC

MP Height Above or Below Ground (ft); 1.5

748 Burtace Casing Maight (ft); 2.0
Riser Height (ft): 1.5
Ground Surface Elsvation (ft); 3714.72

MP Elevation {ft): 3716.22

ETANDARD Q734W.GPJ HYD-TUC.GDT $/20/98

Remarks:
WELL CONSTRUCTION 2
S & GEOLOGICAL DESCRIPTION
a8
0.1 Conerets Pad ‘* Bertonite Grout 0,0 = 0.0-3.0°

20~
1%/20 Sikica Sand

Gravel and Sand
Giravel and Sand
IFill]

Bottom of Hole

3.0
0.010 Slot Screen

3.0-7.0'
Sand

|Sand]

Paorly graded fine te medium grained sand, predarrinanily medium grained

7.0-8.00
Gravelly Sand

[Alluvium}
B.O

Gravels to 5 inches with coarse to medium grained sand

Sheet 1 of 1
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STANDARD 0734W.GPJ HYD-TUC.GDT 9/28/98

=

Tucson, Arizona

HYDROMETRICS INC.

Consulting Scientists and Engineers

Monitor Well Log

Hole Name: EP-07

Date Hole Started: 2/18/9C  Date Hole Finished: 2/18/90

Glient: ASARCO, Inc.

: As E P A d Order R WELL COMPLETION Y/N DESCRIPTION
(F;roject. - Ia;.l:co as0 slreeS tater e'rrexas Wall Installed? Y 2-inch, flush threaded, Sch 4
ounty: .
. - Surface Gasing Used? 8 inch steal

Property Ownar: ASARCO, Inc. Property
Legal Description:  Asarco Plant

Desciiptive Localicn: Approximately 50' from
Rio Grande opposiie of ptant entrance.

Screen/Perforations?
Sand Pack?
Arnutzr Seal?

Y

Y 0.010-inch alot, Sch 40, PVC
Y 12/2¢ Silica Sand

Y Bentonita/Cement Grout

Suriace Seal? Y Bentonite/Cement Grout
Recorded By: MRW
Drillicr: Zcmyan . Raba-Kistner PEVELOPMENT/SAMPLING
g Lompany: Well Developed? N

Driller:  Manny
Crilling Method:  Hollow Stem Auger
Crilling Fluids Used: None

Water Samples Taken? N
Baring Samples Taken? N

INTERVAL
0 - 8feet
+2 - 2 feet
8- 8feet
2 - 8 feet
0-2feat
0 -2 feet

0, PVC

Purpose of Holz:  Install Monitor Well
Target Aquifer: NA

Hole Diameter (in): 8-inch

Total Dapth Drifled (ft): 8

Static Water Level Below MP:
Date: 5/98

MP Dagecription: Top of PVC
MP Height Above or Below Ground (it); 1.5

6.84

Surface Casing Height (ft): 2.0
Riser Height (ft): 1.5
Ground Surface Elevation (f): 3720.60
MP Elevation (it} 3722.1

Remarks:

|GRAPHICS

GEOLOGICAL DESCRIPTION

20 e
10/20 Silica Sand

Botlom of Hole

e i mirm e 3.0
0.010 Slot Scresn

8.0

0.0-3.5
EAND -fine grained to medium grained sand, bhrown
[Alleaium)

3.5-48

fAlluvium]

SILTY CLAY -medium piasticity clay with silt, brown to dark brown

4.5 - 8.0

[Aluvium]

SANL -fine to medium grained sand, predominztely fine grained sand, tan

Sheet 1 of 1 |
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HYDROMETRICS INC.

Consuiting Scientists and Engineers
Tucson, Arizona

Menitor Well Log

Hole Name: EP-08

Date Hole Started; 2/19/90 _ Date Hole Finished: 2/20/80

Client: ASARCO, Inc.
) A B P A d Order Bl WELL COMPLETION Y/N DESCRIPTION . INTERVAL
gm‘em' E;“"im ase greesmt; e'rrexas Well Inctalled? Y 4dnch, flush threaced, Sch 40, VG 0- 70 feet
: aso : .
ourtty o s . ASARGO. Inc. P Surface Casing Used? Y 8 Inch steai +2.5 - 2.5 fast
Property Owner: » Inc. Property Sersen/Perforations? Y 0.010-Inch slot, Sch 40, PVC 50 - 70 foet
Legal Description: Asarco Plant -
e ) i ) Sand Pack? Y 12/20 Gilicz Sand 47 - 80 ieet
Desgcriptive Location:  Adjacent to north dissel i ]
tank ) Annular Seal? Y Bentonite Chips 45 - 47 fest
Recorded By: MRW Surface Seal? Y  Bentonite/Cement Grout 10 - 45 fest
ecorda :
Drilling C Y Layne Weste DEVELOPMENT/SAMPLING
. La m
Drf”mg ompEny yne esem Well Daveloped? N
Drr"‘er. Method:  Alr Flot ‘ Water Samples Taken? N
riling Method:  Air Rotal
wing &4 Boring Samples Taken? N
Drilling Flulds Used: None

Furpose of Hole: Install Monitor Well
Target Aquifer: NA

Hole Diameter (in): &-inch

Total Depth Drilled (ft): 80

Static Water Level Below MP: 76
Date: 2/90

MP Description: Top of PVC

MP Haight Above or Below Ground (it):

Surface Casing Height (ft):
Riser Haight ()

Ground Surface Elevation (f):
MP Elevalion (ft): 3774.84

Remarks: Drillad hole with 5 3/4" bit ta 80° on 2/19/90. Enlarged hole on 2/20/90 with 8" bit, hola caved to about 55' before well screen could be

installed. Re-drilled hole with 8" bit and installed well,

STANDARD 0734W.GPJ HYD-TUC.GET 9/29/38

GEOLOGICAL DESCRIPTION

*/ Bortonite Grout

450___
47.0Medium Bentonite
ips
1220 Silica Sand

Botiotn of Hole

| 0
0.01¢ Slot Screen

0.0

[ |
Bentonite Slurry

80.0

0.0-12.0

SLAG FILL -very hard slag, black angular fragments, possihly poured in p'ace.

12.0-20.07

SAND -coarse-grained sand with gravsl to 1/2*, poony graded

: 20.0 - 26.0'
R BILTY SAND -ccarse-grained aand and gravel to 1/2*, approx. 20% silt, ight brown
1T Z606-280
b~ [\ SANDY SILT -predominantly silt withsome law piasticity clay and fine-grained sand: light /
o Bﬂ prown, slight odor
D] 28.0-38.0
< SANDY GRAVEL -pradominantly gravel and cobbies with scme coarse-grained sands, very
o S little fines; cocaslonal lens with some silt; poorly graded, well rounded to subanquiar
38.0-40.00
3 ANDESITE -cobhle or bouldsr? !
o] 409-76.0°
[y '() SILTY GRAVEL -silty sandy gravel, well-rounded to supangular, to 3" tan, hard gray shale
C:) { stringer &l aprox. £2; slight cdor at 85" more sitt betweer 65 - 70°
Azt
2
b 1
ry =
|
h
o =
o |
b
o (=
(e
b 14 4

76.0-76.5
SILTY CLAY -clay stiinger at 76",
76,5 - BO.O'

VANDESITE BOULDER -ha-d andesite chips

dium plastici

e T
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STANDARD 0724W.CPJ HYD-TUC.CDT 9/28/98

Tucson, Arizona

| | HYDROMETRICS INC.
/\? Consulting Scientists and Engineers

Monitor Well Log

Hole Name: EP-09

Client: ASARCO, Inc.

Project: Asarco El Paso Agreed Order R
County: El Paso State: Texas

Property Cwner: ASARCO, Inc. Property

Lagal Description: Asarco Plant

Descriptive Location:  Approximately 40" notth

of lunch houge

Racorded By: MRW
Drilling Company. Becker Drilling
Drillar: Ken

Drilling Mathod:  Becker 180 Hammer

Lriling Fluids Used: None

Purpose of Hole:  install Monitor Well

Target Aguifer; NA
Hola Diamater (in): 6&-inch
Total Depth Drilled (ft: 80

WELL COMPLETION  Y/N  DESGCRIPTION INTERVAL
Well Installed? ¥ 4-inch, flush threaded, Sch 40, PYC 0 - 70 feet
Surface Casing Used? Y 8inch stsel

Screen/Perforations? Y 0.010-inch elot, Sch 40, PVC 50 - 70 feet
Sand Pack? Y 12/20 Silica Sand 48 - 75 feet
Annular Seal? Y Bentonite Chips 46 - 48 foet
Surface Seal? Y Cement Grout Q- 46 feet
DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N
Boring Samples Taken? N

Date Mole Started: 2/20/90  Dats Hoie Finlshed: 2/20/80

Static Water Level Balow MP:

Date:

MP Deseripticn: Top of PVC
MP Height Above or Below Ground (ft):

Surface Casing Height (ft):
Riser Height (ft):

Ground Surface Elevation (it):
MP Elevation (ft): 3772.67

Ramarks: First hole with Becker drill rig - hammers drive shoe through soil, nc drill bit, cuttings blown to surface with air. Hydraulic hose spliton rg
at 1430. Rig casing stuck at 62°. Eventually pulled cut and drilled 5 778" pilot hole with Layne Western rotary rig to 80",

ws0_________
4g.oMedium Bertonite
i3S
1220 Silica Sand

GEOCLOGICAL DESCRIPTION

y: .~/ Bentenite Grout

Y

Rattarn of Hole

0.0

500
0.010 Slot Serean

80.0

1]
td GRAPHICS

hd

A3 'l
{3 -‘f‘.
T,
* {y

]

0.0-12.0°
SLAG -very hard slag, black angular fragmants, passibly poured in place; scme sand and
gravel mixed in with slag

12.0- 8,00
GRAVELLY SAND -fine to medium grained sand with some grave! to 1'; moist, brown

4

e

o~ m L

2]

LN

1]

dlgeal e
It

e
-

B
kT

v

o DL

LTEa S
BTy e

»

*
»

e

18.0 - 37.0°
SLAG -very hard slag as above, very hard at 25

[ 0/19. ]

,.—\Qa

37.0-60.C
SILTY GRAVEL -gravel and coboles with some coarse-grained sand and sit, light tan:; more
silt at &0 - 55’

80.0 - 63.0°

ANDESITE BOULDER
53.0 - 67.07

SILTY SAND -brown, fing

67.0-73.0
SAND -brown, well graded

73.0-76.0
ANDESITE BOULDER -rocx chips._cray

76.0 - 80,07

SAND_-with some gravel

Sheet 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers

Tucson, Arizona

Monitor

Well Log

Date Hale Started: 2/20/20

Client: ASARCOQ, Inc.

Gounty: El Paso

Project: Asarco £l Paso Agreed Order Rl

Property Owner: ASARCO, Inc. Property
Legat Description: Asarco Plant
Descriptive Location:  50° east of bullding

Hole Name: EP-10

Date Hele Finished: 2/20/80

Recorded By: RC (AES)

Driller: Gary

Driking Method:  Air Rotary

Drilling Fluids. Used: None

Purpose of Hole:  Install Monitor Well
Target Aquifer: NA

Hole Diametar (in): 6-inch

Total Depth Drilled {ft); 85

Drilling Company: Layne Christensan Co.

WELL COMPLETION Y/N DESCRIPTION INTERVAL

Well Installed? Y  4-inch, flush *hreaded, Sch 40, PVC 0 - 72 feet
Slate: Texas )

Surtace Casing Used? ¥ 8 inch steal +2.5 - 1.5 foet

Soreen/Perforations? Y 0.010-inch slet, Sch 40, PVC 52 - 72 fest

Sand Pack? Y 12/20 Silica Sand 50 - 78 feat

Annuiar Seal? Y  Bentenite Chips 48 - 50 fost

Surtace Seal? Y  Bentonite/Cement Grout 0 - 48 fest

DEVELOPMENT/SAMPLING

Weil Daveioped? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP;

Date:

MP Descripticn: Top of PVC

MF Height Above or Below Ground (ft): 1.5

Surface Casing Height {ft): 2.0

Riser Height (#): 1.5

Ground Surface Elevation (fi): 3772.32
MP Elevation (ft): 3772.32

Remarks: Hele drifled with 5 7/8" bit and opened with & 7 5/8" Lit to 70 of 78°.

STANDARD 0734W.GPJ HYD-TUC.GDT 9/29/98

5
LY

WELL CONSTRUCTION

A e 2 ]

80— s
50.0 Medium Bentonlte
Chips
1220 Silica Sand

— . G20
0.010 Slot Screen

Bottom of Hole

[Smeller Debrisl

0
Q
I
z GEOLOGICAL DESCRIPTION
&
.~/ Bentonite Grout .0 :{}‘." 0.0- 5.0
23| SMELTER DEBRIS -with same pavement

5.0 -18.00

ol [Alluvium)]

M 3

SAND -brown, silty, mostly fine but well graded; soma small gravel

18.0-22.0

GRAVEL -graded from coarse dawn to sand

220-28.0
SLAG

280-38.0"

sand content reduced

GRAVEL -with sand and somie brown silt 2t 38°; gravel gets coarser, but is well rounded:

28.0-40.00
BOULDER_
40.0- 45.0

GRAVEL
I 450 49.0

SILT -tan, sandy with soms gravel

ard :ayer, black ¢hipg

~coarsae, welt rounded, some sand and silt
7

48.0 - 55,00

CLAY .light tan, sandy with sorme gravel

55.0-83.0'

GRAVEL -with light tan clay anc sand

63.0-73.0
GRAVEL -with sand and silt

72.0-83.0°

>

B
.

o

!
N
AN

1 DO
MY

SAND -with gravel and silt; shows of water at 78

85,0k 83.0-85.0'

\SILT -tan with some sand and aravel

Sheat 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers

Tucson, Arizona

Monitor Well Log

Hole Name: EP-11

Date Hole Started: 2/21/80 _ Date Hole Finished: 2/21/90

Client; ASARCOQ, inc.

Project: Asarco El Paso Agreed Order RI

County: El Paso

Property Owner: ASARCO, Inc. Property
Legal Description:  Asarco Plant

Cescriptive Location: Approximately 60 south
of EP-10 and 180’ south of lunch house.

Recordad By: MRAW

Drilling Company: Becker Drilling

Driller; Ken

Drilling Method:  Becker 180 Hammer
Drilling Fluids Used: None
Purpose of Hole:  Install Monitor Well

Target Aquifer: NA

Hole Diameter (in): 6-inch
Total Depth Drilled (ft): 80

State: Texas

WELL COMPLETION  Y/N  DESCRIPTION INTERVAL
Well Instalied? Y 4-inch, flush threaded, Sch 40, PVC 0 - 59.5 feet

Surface Casing Used? Y 8 inch stasl +2.5 - 1.5 fast
Scresn/Pariorations? Y 0.010-inch slot, Sch 40, PVC 49.5 - 59.5 feet
Sand Pack? Y 12/20 Silica Sand 47 - 80 fest
Annular Seal? Y Bentonite Chips 45 - 47 feot
Surface Seal? Y  Cement Grout 0 - 45 fast
DEVELOPMENT/SAMPLING

Well Developad? N

Water Samples Taken? N
Boring Samples Taken? N

Static Water Level Below MP: 60

Date: 2/80

MP Description: Top of PVC
MP Height Above or Below Grround (). 1.5

Surface Casing Helght (ft): 2.0
Riser Height (ft): 1.5

MP Elevaiion (ft): 3771.02

Ground Surface Elevation {ft): 3771.02

Remarks: Becker drill could not drill past 62'. Brought Layne Western Air Rotary rig in to drill § 7/8" pilot hole from 62 - 80", All rigs were
decontaminated prior to entering hole.

STANDARD C734W.GPJ HYDR-TUC.GDT 9/29/98

WELL CONSTRUCTION

S’l'—\‘.

0.1 Caonerste Pad

50
47.0Medium Bentonits

ips
12/20 Sifica Sand

GEOLOGICAL DESCRIPTION

7Bentonite Grout

0.0

-‘ GRAFHICS

L)
[ 4

0.0-8.¢
SANDY GRAVEL -gravel and cabbles to 8", well rounded with sand and sii; brown te gray

8.0-18.0
SANDY CLAY -low piasticity clay, light brown with silt, sand and some grave! io 1/2*

SANDY GRAVEL -predominantly gravel to 1/2"; well rounded to subangular with some
cosrse-grainad sand

b 18.0- 29,0
o C 1 SILTY GRAVEL -pradomirantly well rounded gravel with silt and some sand
B
p ) {
ol 9
Pl 20.0-36.0°
o ] SLAG -vary hard slag, black, angular fragments
)c -
~h1] 38.0- 385
; SILTY SAND -fing to madium grainer sand and silt with some gravel to 1/2": meist s
o 1385 - 38,5
0 °‘\GLAY -high_plasticity clay, dark brown, moist /
1| 35.5-53.0°
xer SILTY GRAVEL -gravel to 5", well rounded to angular with silt and some sand: &an
¥ p—— -1 N
0.010 Slat Screen b1
L~ 530-64.0°
2 [} GRAVEL -poorly graded gravel and cobbles with very litle sand; hard at 57 - 60; strong
1 diesel odor at 60
Q1
o L=
64.0- 78.0'
GRAVELLY SILT -predominantly silt with some clay and gravel to 1/2": ittle or no sard
Bottomn of Hels ecof 78.0 - BO.O'

r
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STANDARD 6734W.GPJ HYD-TUC.GDT 9/20/98

P —

HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Mcnitor Weill Log

Date HHole Started: 2/22/80

Hole Name: EP-12

Date Hole Finished: 2/22/90

Client: ASARCO, Inc.

Project: Asarco El Pasc Agreed Order Rt

County: El Paso

State: Texas

Property Owner: ASARCQ, Inc. Property

Legal Descriplion: Asarco Plant

Descriptive Location: 200 feet SE of

lunchroom.

Recorded By: RC (AES)

Drilling Company:  Layne Christensen Ca.

Driller: Gary

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installad? Y  4-inch, flush threaded, Sch 40, PVGC 0 - 72 feet
Surface CasingUsed? Y 8inch steel +2 - 2 feet
Sereen/Parforations? Y 0.010-inch slot, Sch 40, PVC 52 - 72 feat
Sand Pack? Y  12/20 Silica Sand 50 - 75 feet
Annular Seal? Y  Bentonite/Cement Grout 0 - 48 faat
Surface Seal? N

DEVELOPMENT/SAMPLING

Well Developed? N

Drilling Method:  Air Rotary
Drilling Fluids Used: None
Purposa of Hole:  Monitor Well

Target Aquifer: NA

Hole Diameter (in): B&-inch

Water Samples Taken? N
Boring Samples Taken? N

Static Watler Level Bolow MP;
Date: 598
MP Description: Top of PVC

2.0

1.5

Surface Casing Height (ft); 2.0
Riser Height (ft):

Ground Surface Elevation (ft): 3771.73

Total Depth Drillzd {ft): 80

MP Height Abcve or Below Ground (ft): 1.5

MP Elevation (ft); 3773.23

—

WELL CONSTRUCTION

Remarks: Drilled 0 - 80 feet with air rotary rig (5 - 7/8" Tricone Bit). Completed hole with Backar hammer tig becauss hole caved behind air rotary

rig.

”IM‘YA’/&V#V//_’//.’////@ "

7/%’////&%”/////472&4’//;}. 5

GEOLOGICAL DESCRIPTION

\

: QGRAPHICS

0,0 Cement Grout R 20 0.0-2.0
g\ PNC riger

J BUBBLE!
~< ;
N 20-7.0

§ ‘\\ X Silty BAND -Brown medium to fine
= - 4 Alluvium]
\\q 70-140
Silty SAND -Tan, Fine
A % \Alluvium]

N

480 0000
50.0 Bentenite Grout
10/20 Silica Sand

Bottorr of Hele

- 50
0.010 Slot Screen

B0.0

4 14.0-17.0°
\[Silty SAND -Brown, madium to fine , some grave!

Alluvium]

17.0-26.0'
Sandy GRAVEL -some siit, well-graded

)

e~ Alluvium]

26.0-240
Silty SAND -light brown, very fine with litle gravel
[Alluvium]

34.0- 360

Sandy GRAVEL -tan, some silt
Alluvium]

36,0 -40.0°
GRAVEL -coarse wall rounded
Alluvium}

40.0 - 60.0°
Sandy GRAVEL

[Alluviumj

680.0 - 67.0°
Gravelly SAND -Tan, with rock chips, hard at 60 feet
[Aftuvium]

67.0 - 80.0"
Sandy GRAVEL -tan, fine, with coarse gravel
[Alluyvium]

Sheet 1 of 1




R

=

HYDROMETRICS INC.

Monitcr Well Log

Consulting Scientists and Engineers

Hole Name: EP-13

Tucson, Arizona

Date MHole Slarted: 2/23/60  Date Hole Finished: 2/23/90

Client: ASARCO, Inc.
oot A £l Paso Aqreed Order i WELL COMPLETICN Y/N  DESCRIPTION INTERVAL
zm‘e"tj Elsim" ase gre;ate_ a;exas Well Installed? Y 2inch, flush threaded, Sch 40, PVG 0 - 95 feet
Pounty. o aso ASARCO. Inc. P ) Surface CasingUsed? Y  Manhole 0-.25 iset
roperty w.ne‘r. - Ine. Property Screen/Perforaticns? Y 0.010-inch slot, Sch 40, PVC 45 - 95 feet
Legal Deacription: Asarco Plant -
Sand Pack? Y  12/20 silica sand 52 - 95 feet
Descriptive Location: 500 feet NW ) )
{upgradient) of lunchroom Annular Seal? ¥  Bentenite Chips 48 - 52 feet
Recorded By: ARG (AZS) Surface Seal? ¥ Bentonite/Cement Grout 0 - 4B faet
5 ﬁ " Z y'an Lot Chistersen Co DEVELOPMENT/SAMPLING
tilling Com : ne Christensen Co.
1ing Lompany: Lay Well Developed? N
Driller: Gary
- , Water Samples Taken? N
Drilling Mathod:  Air Rotary )
. ) Baoring Samples Takan? N
Drilling Fluids Used: None

Purpose of Hole: Monitor Welt
Target Aquifer: NA

Hole Diameter {in): 6-inch
Total Depth Drilled {ft); 95

Static Water Leve! Below MP:
Date: 5/98
MP Description;  Top of PYC

MP Height Abova or Below Ground (ft): -0.25

59.25 Surtace Casing Height (ft): 0
Riser Height (ft): -0.25
Ground Surface Elevation (ft): 3776.47

MP Elevatior. (ft): 3775.22

Remarks: Drilled with 5 - 7/8" tricone bit 0 - 17 feat. Drilled with 8" downhole hammer bit 17 - 85 feet. Slag stripped carbide tips from the tricone bit,
After one hour water level recovered to ~90 feet. Eventually, recovarect to 60 feet.

STANDARD 0734W.GPJ HYC-TUC.GDT $/29/08

WELL CONSTRUCTION 8
ﬁfr GEOLOGICAL DESCRIPTION
jon
[0}
OQFVC riser gggc‘;g:eg;gst gg %\%RL 2--ga\,rement and Rubble /]

450 —
0.010 Slot Scraen

2,0-268.00

Slag Fill -black, hard.

GRAVEL

26.0-27.0°
\[AEIquuml

27.0-34.0

Alluvium]

Gravelly SAND -light brown [

34,0 - 48,0/

[Alluvium]

Sandy GRAVEL -coarser afier 40 fost

Bentonite Grout

Bottorm of Hole

—_— 520
12/20 Silica Sand

25,0

48.0 - 54.0'

[Alluvium]

Rock Chips -gray, anguiar

54.0 - 58.0

AllLvium]

GRAVELLY SAND with SILTan with some silt

58.0 - 74.00

[Altuvium)]

Silty SAND -tan, some gravel

74.0- 5.0

{Alluvium]

Rock Chips -gray, angular

Sheet 1 of 1
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Monitor Well Log

HYDROMETRICS INC.
/\E‘J Consulting Scientists and Engineers

Hole Name: EP-14

Tucson, Atizona Déte Hole Stared: 2/23/80 _ Date Hele Finighed: 2/24/90
Client: ASARCQ, Inc.
Projest: A =1 Paso Aqreed Order R WELL COMPLETICN Y/N DESCRIPTION INTERVAL
rolect: Asarco £l Paso Agreed Order Well Installed? Y 4einch, flush threaded, Sch 4C, PVC .25 - 70 feat
County: El Paso State: Texas )
p Owner: ASARGO. Ino. P Surface Casing Used? Y  Manhole 0 - 25 fost
wner: . Inc. . .
roperty Qwner roperty Screen/Perforations? Y 0.01C-inch slot, Sch 40, PVC 50 - 70 feet
Legal Description: Asgarco Plant o
. . Sand Pack? ¥ 12/20 silica sand 48 - 70 feet
Descriptive Location: 50 feet NE of lunchroom . ) )
Annutar Seal? Y  Beantonite Chips 46 - 48 feet
Surface Seal? Y  Bentonite/Cement Grout 0- t
Recordsd By: RC (AES) ce Se nite/Ceme: U 46 fee
Crilling C any: Layne Christensen Co DEVELOPMENT/SAMPLING
1 N i .
ting Gompany: - Lay Well Developed? N
Driller: Gary Water Samples Taken? N
amples Taken?
Driling Method: ~ Air Rotary Bori: Samp Tk N
aken”?
Drilling Fluids Used: None Y P
Purpose of Hole:  Moniter Well Static Water Level Below MP; 58,58 Burface Casing Height (jt); 0
Target Aguifer: NA Date: 5/98 Riser Helght (ft): -0.25
Hole Diamater {in): 8-inch MP Description: Top of PVC Ground Surface Elevation (it): 3775.23
Tota! Depth Drilled {it): 78 MP Height Above or Below Ground (ft); -0.25 MF Elgvation (ft): 3774.98

Remarks: Drilled O - 50 feet with 5 - 7/8" tricone bit on 2/23/90. Bantonite above 40 feet. Drilled 50 - 78 feet with 5 7/8" tricone bit on 2/24/90. Hole

caved behind bit. Well was worked over with casing hammer rig and well Instalied on 2/24/90.

STANDARD (0734W.GPJ HYD-TUC.GDT 9/23/58

WELL CONSTRUCTION

GEOLOGICAL DESCRIPTION

00-20
PAVEMENT/RUBBLE
Fill] .

0.0CGoment Grout

o
)
ﬂ GRAPHICS

A

20-13.0
SLAG black
[Slag Fill]

»ad
2 4ie
»

.
=
I

13.0-28.0'
{Alluviurm]

SAND with Gravel - sand, dark srown with graval

28.0 - 34.0°
SANDY GRAVEL
[Alluvium]

34.0 - 45.0°
Gravelly SAND -light brown
[Alluvium]

60 . 0000
4p.0Medium Bentonile

pS

45.0 - 50,0

- IS SIS S S Sz S
B NGNS G USGS U

50.0 [Altuvium]

Gravelly SAND Jight brown. seme gravel

0.010 Slot Screen

12/20 Slica Sand 50.0 - 59.¢'

[Alluvium)

Gravelly SAND -light brown. boulders at 53 to 54 feet,

59.0 - 64.0°

[Alluvium]

Silty SAND -tan, some gravel, gravel layer at 62 10 63 feet.

54.0 - 67.00
Sandy SILT -light brown, some gravel
Alluvium]

57.0- 718.0°

[Ailuvium)

Eottem of Holo 7a0 kG

Gravelly S8AND -ian, coarse, some silt. hard layer at 73 to 74 fest

Sheet 1 of 1




STANDARE 0724W.CPJ HYD-TUC.CDT 9/29/08

e

HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-15

Datg Ho'e Starled; 2/24/30 Date Hole Finished: 2/24/90

Client ASARCO, Inc.

Project: Asarco El Paso Agreed Crder RI
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Property
Legal Description:  Asarco Plant
Descriptive Location:  Upgradient - between
bedcing, building and trestle.

Recorded By: HC (AES)

Criling Company: Layne Christensen Co.
Driller: Gary

Drilling Method:  Air Rotary

Drilling Fluids Used: None

Purposs of Hole:  Install Monitor Wail

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y 2-inch, flush threaded, Sch 40, PYC  0.25 - 72 feet
Surface Casing Used? Y Manhole G- .25 feat
Screen/Perforations? Y 0.010-inch slot, Sch 40, PVC 52 - 72 feet
Sand Pack? Y 12/20 silica sand 50 - 78 feet
Annular Seal? Y  Bentonite Chips 48 - 50 feet
Surface Seal? Y  Bentonite/Cement Grout 0 - 48 feet
DEVELOPMENT/SAMPLING

Waell Develbped? N

Water Samples Taken? N
Borlng Samples Taken? N

Staiic Water Level Below MP: 58.22

Surface Casing Height (fi): 0

Target Aguifer: NA Data: 5/98 Riser Height (ft): -0.28
Hole Ciameter {in): B-inch WP Deseription: Top of PVC Ground Surface Elevation {ft): 3773.44
Total Depth Drilied (ft): 78 MP Height Above or Below Ground {ft); -0.25 MP Elevation (ft): 3773.19
Remarks: drilled 0 - 12 feet with 5 - 7/8" hammer bit, drilled 12 - 78 fest with 5 - 7/8" tricons bit.
WELL CONSTRUCTION 8
O
I
o GEQOLOGICAL DESCRIPTION
24
0.0 Conerete Pad el 0.0-10
0.0Cement Grout &») PAVEMENT [
< Road Pavement]
~\\ 1.0-12.0°
= - % SAND -brown, fine, some rounded gravel, very loose (Aliuvium).
< A
§> T+ 120-2100
. g: 2] Sandy SILT -iight brown, little gravel (Alluvium).
S 1
% 1]
> L] S SAND -ich b b it (Alluviur)
p LA Silty SA -licht brown, silty, with fittle grave! {Alluvium),
% —:'A 24.0- 26,0" !
N \Silty Sand -light brown with litle grave) (Alluvium, /[
Z BT\ 28.0 - 28.0° /‘
N W o-(\q \CLAY -light brown (Alluviurr.
\/ » h 1 280- 3.0
& é "["Sandy GRAVEL Vs
NN 33.0-38.0
[ andy SILT -tan to light brown, little gravsl uviurm),
}4 S 5 ht b | [Alluvium)
\? Q: 38.0- 2.0
:\)‘ & Sandy SILT -tan, some sand (Alluvium),
b D 42.0-46.0°
g g Sandy SILT -tan with some coarse sand {(Alluvium),
48.0 b b 465480 T
s0.gMedium Bentorie__ i ] 5 S(é:gk g.?%)s -gray_{Alluvium;. 7
[+53 i o o} oo N
12]50 Silica Sand m52-0 Lpp] Silty SAND -light brown, coarse (Alluvium).
[ 57.0 - 62.0"
// Sandy CLAY -light brown {Alluvium}.
°|: 62.0 - 66.C°
A Slly SAND -tan, some gravel (Alluvium).
BB.0-67.0
o] \Rock Chips -gray (Alluvium). [
67.0-70.0°
\Sandy Silty CLAY -tan {Alluviur). /-
70.0-78.0'
Rock chips -gray (Alluvium).
Bettomn of Holg 73.0
Sheat 1 of 1
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STANDARD 0734W.GPJ RYD-TUC.GDT 9/29/98
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HYDROMETRICS INC.

Consulting Scientists and Engineers

Monitor Well Log

Hole Name: EP-16

Tucson, Arizona

Date Hole Started: 2/25/90

Clisnt: ASARCO, Inc.

Froject: Asarco El Paso Agreed Crder RI
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Property
Legal Description:  Asarco Flant
Descriptive Location: Near trench excavation
below lunch house,

Recorded By: MRW

Drilling Company: Becker Drilling

Driller: Ken & Glen

Driliing Method: Becker 180 Hammer
Drilling Fluids Usad: None

Purpose of Hole: Install Monitor Well
Targat Aquifer:  NA

Hole Diameter (in): €-inch

Total Depth Drilled (ft): 35

WELL COMPLETION  Y/N
Well Installed? Y
Surface Casing Used? Y
Screen/Perforations? Y
Sand Pack? Y
Annular Seal? Y

Surface Seal? Y
DEVELOPMENT/SAMPLING
Weli Developad? N

Water Samples Taken? N
Boring Sarnples Taken? N

DESCRIPTION

4-inch, flush threaded, Sch 40, PVC

8 inch steel

0.010-inch elot, Sch 40, PVC

12/20 silica sand
Bentonite Chips
Cement Grout

INTERVAL
C - 35 feet

15 - 35 feet
13 - 35 feet
11 - 13 feet
0-11 feet

Date Hole Finished: 2/25/90

Static Water Level Balow MP:
Date: 2/9¢
MP Deseription: Top of PVC

23

MP Height Above cr Below Ground (ft):

Surface Casing Height {ft):
Riser Heignt {ft):

Ground Surface Elevation (it):
MP Elgvation (ft); 3774.65

Remarks: Drllled to 35' and waited ane hour. Water level at approximately 35'. Let hole sit overnight and water lavel at 23",

WELL CONSTRUCTION

E";' AN

N
I
0.0 Corcrata Pad "R
0.0 Cement Grout '.'.
BN PVC riser
Y
) g
> D
4 K
o B§
Medium Bentonite
Chips

12720 Siica Sand

Bottorn of Hole

— )
0.010 Slct Seraen

7]
o
€I
L GECLOGICAL DESCRIPTION
i)
9]
b N 00-80
q».' SANDY GRAVEL -fili material, ccarse to medium grained, sandy with rounded to subangular
P a] graveltod
20 b
+
.'D--— .
..'
Cecl] B80- 120
:-‘ 2 SLAGFILL -loose siag fill, broken chips to 5% black, hard
X
=~
b 12.0 - 24.0'
ok SILTY GRAVEL il materal, predominantly silts and gravel to 3" with some coarse grained
)C sand; harder ai 20 - 24; moist to wet at 23'
{0
9
2
b
9
P
b
aQ
24.0-29.00

ANDESITE COQBLES ~hard cobbles at 24 - 26' loose gravel and silt at 26 - 27'; hard cebble
at 27 - 29'

350

29.0 - 35,0
SILTY GRAVEL -tan silt with gravel and cobbles

Sheat 1 of 1 .
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HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-17

Date Hole Started: 2/26/90  Date Ho'e Finished: 2/25/90

Chient; ASARCOQ, Inc. ‘
. A - d Order R WELL COMPLETION  Y/N DESCRIPTICN INTERVAL
2“”“*' Elsi“"’ Paso Agre‘; t; e'rre Well Installed? Y 4einch, flush threaded, Sch 40, PYC 0 - 25 faet
: ate: *as :
Pounty o aso ASARCO. Inc. P Surface Casing Used? Y Manhole
roperty w.ne.r. - Inc. Preperty Screen/Perforations? Y 0.010-inch slot, Sch 40, PVC 15 - 25 faet
Legal Description:  Asarco Flant o
Descriptivs Location:  ADprox. 10' narh of Sand Pack? Y 12/20 silica sand 9~ 30 feet
scriptive : .
E;e:_-l P i Annular Seal? Y  Bentonite Chips 8-8feet
Surface Seal? Y  Cement Grout 0- 8 feet
ded By: AJH
[F;T_cr Z y Lavne Chistonsen G DEVELOPMENT/SAMPLING
ritlin mpany: La istensen Co.
D,”' d :n pany: &y Well Developed? N
ifier:
r, ) . . Water Samptes Taken? N
Drilling Method: Driven Casing .
i . Baring Samples Taken? N
Drilling Fluids Used: None

Purpose of Hole:  Install Monitor Well
Target Aquifer: NA

Hoie Diameter (in):

Total Depth Dritled (it): 30

Static Water Level Below MP:
Date: 2/40

MP Desctiption: Top of PVC
MP Height Above or Below Ground (ft):

Surface Casing Height (ft}:
Riser Height {ft}:

Ground Surface Elevation (f):
MP Elevation (ft): 3725.8

Remarks: Samples collected through air rotary rig, Ingersel Rand THEC. Pulled outat 20°, Drilled-bared using AP1000, 250/750 Alr. AP1000

rig

pulled off hole at 20.5' du to bank instability and hole prohlems. Andesite causing extremely siow penetration.

STANDARD 0734W.GPJ HYD-TUC.GDT $/29/98

WELL CONSTRUCTION

0.0PVYG riser

12/20 Silica Sand

15.0
0.1 Siot Screen

Botiom of Hole

- .80
fdedium Bentonite 5.0

30.0

LN

%0 %% e Te et

Sa %)

0
QL
€I
5 GEOLOGICAL DESCRIPTION
%
“fConcrete Pad 0.0 :Q 00-70
Cement Grout 0.0 R FILL -dry te slightly moist, brown at 5% locss, calcaroous, olay, coarse sand

70-170
SANDY GRAVEL -moist crangish-brown calcarsous matrix, clay, slightly moist to wet at 17,
light orange to brown

17.0-21.0 .
ANDESITE BOULDERS -dry (water on top), medium gray 1o white porphry, quartz feldspars;
sandat 18- 19"

21.0- 27,0
SANDY GRAVEL -light orange to orange-3rown; calcareous

27.0 - 30.0
CLAYEY SAND -orangish-brown, caicareous, clay, conglamaritic, medium to very fire sand
[Alluvium])

Sheet 1 of 1
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HYDROMETRICS INC.

Consulting Scientists and Engineers

Monitor Well Log

Hole Name: EP-18

Client: ASARCO, Inc.

Tucson, Arizona

Bate Hole Started: 2/25/80  Date Hole Finlshed: 2725/90

Project: Asarco El Paso Agreed Order RI
County: El Paso
Property Owner: ASARCO, Inc. Froperty

Legal Description:  Asarco Plant
Descriptive Location:  Approx. 740" south of

canal tunnel.

Recorded By: Brad Wilson
Driling Company: Layne
Driler:  Gary

Crilling Methad:  Air Rotary

| Drilling Fluids Used: None
Purpose of Hole: Install Monitor Well

Target Aquiter; NA
Hole Diameter {in}:
Total Dapth Drilled {ft}; 31

WELL COMPLETION  Y/N DESGRIPTION INTERVAL

Well Installed? Y  4-inch, flush threaded, Sch 40, PVC 0 - 30 feet
State: Texas

Surface Casing Used? Y  Manhole

Screen/Perforations? Y 0.010-inch slot, Seh 40, PVC 10 - 30 fest

Sand Pack? Y 12/20 silica sand 7 - 80 feet

Annular Seal? Y  Bentanite Chips 5.7 feet

Surface Seal? Y  Cemeant Grout 0-5feet

DEVELOPMENT/SAMPLING

Well Deveioped? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP:

Date:

MP Description: Top of PVC

MP Height Above or Below Ground (ft):

Surface Casing Height {ft}:
Hiser Height (ft):

Ground Surface Elevation (ft):
MP Elevation(ft); 3725.28

Remarks: 22 - 24 feet: drilled through boulder. Bottormn of boring at 31 feet.

STANDARD 0734W.GPJ HYD-TUC.GDT 9/29/98

WELL CONSTRUCTION

Jk

e

Yf/////t"cll;{lAr//fI/,M{;wﬂ
N

NS

N

0.0 PVC riser

75

o |,
0.010 Slet Screen

[72]
[&]
T
B GEOLOGICAL DESCRIPTION
N
\S S »/Conerete Pad 00 P24 0.0-10.0°
}\/§ 2/ CementGrout Q0 0 Qf’ GRAVEL -gravel pack for miiroad tracks cosisting of various rock fragments, some sand
KON X
§; 0
I o[ \9
u\.“‘f _ &0 30 ol
: Madiurm Bentonite O
Chips p™)
—_— 70 P[]
12/20 Silica Sand L. o
10.0 - 18.0
SANDY GRAVEL -rock fragment with some sand and silt

18.0 - 30.0’

SANDY GRAVEL -various rock fragments

Bottorn of Hole

31.0

Sheet 1 of 1
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HYDROMETRICS INC.

Monitor Well Log

Consulting Scientists and Engineers
Tucson, Arizona

Hole Name; EP-19

Date Holg Staned: 2/25/90  Daie Hole Finished: 2/25/90

Client: ASARCQ, Inc.

Project: Asarco El Paso Agreed Order Rl
County: El Paso
Property Owner: ASARCO, Inc. Property
Legal Description: Asarco Plant
Descriptive Location: Approx. 280° south of
canal tunnel.

Recorded By: AJH

Drilling Company: Layne

Driller: Gary

Drilling Method:  Air Rotary

Drilling Fivids Used: MNone

Purpose of Hole: Instafl Monitor Well
Target Aquiter: NA

Hole Diamster (in):  8-inch

Total Depth Drilled (fi): 30

Date: 2/890
MP Description: Top of PVC

MP Height Above or Below Ground (ft):

WELL COMPLETION  Y/M  DESCRIFTICN INTERVAL

Well Installed? ¥ 4-inch, flush threaded, Sch 40, PVC 0 - 30 feet
State: Texas .

Surface Casing Used? Y Manhate

Screen/Perforations? Y 0.01¢-inch slot, Sch 40, PVC 10 - 30 feet

Sand Pack? ¥ 12/20 sifica sand g - 30 feet

Annular Seal? Y  Bentonite Chips 7 - 8 feet

Surface Seal? Y Cement Grout 0 -7 feet

DEVELOPMENT/SAMPLING

Well Developad? N

Water Sampiles Taken? N

Bering Samples Taken? N

Static Water Level Below MP: 10 Burface Casing Height (ft):

Riser Height (ft):
Cround Surface Eievation (ft):
MP Elevation (ft): 3725.63

Remarks: Drilied with Ingersol Rand THEO rotary rig. SWEL 23.4 at 14:21 Kelor Kut paste shows no sign of oil, Location 2 yards west of rr track.
Water not detected initially during drilling with 5 1/8" bit. When rig went intc hole with 7 7/8" bit, water at approx. 10 - 15 fest.

STANDARD 0734W.GPJ HYD-TUC.GDT 9/29/56

WELL CONSTRUCTION

0.0 PVC riser

2
73

<4

I o A G

Pz
iy

100 e
0.010 Slot Screen

0
o
fsd
SSSE T GEOLOGICAL DESCRIPTION
N @
N 0]
N~ /Concrete Pad 0.0 0.0-6.0
1»\ _'l‘ Cement Grout 0.0 FILL -light brown, dry clayay sand
7
a»é
<
>
’\4 70 P2y 60-180
™ ~Nedium Bantonite ;[}C SANDY GRAVEL -light orange, dry, ooarse, calcarsous
Chips VRN [Alluvium]
S —F O Yo X
12720 Sliica Sand 2
5
o )
b
20y
?o' O
15.0- 17.0
ANDESITE BOULDER -dry, medium dark gray, andesite pophyry, sandy grave!
o 17.0-27.0°
Q-B" SANDY GRAVEL -orangish-brown to medium gray, calzzrecus matrix (fines), coarse to very
D::B coarse sandy gravel
220
0
<
0]
Lol
oy
/ W 27.0-30.0"
7] CLAYEY SAND ~yellow, non-calcareous matrix, clayey, conglamorate, sand; highly variable
/ I#hologics: quartz, ignecus, rock fragmants; clay sized partisles reac: slightly with HOL, coarse
Bottom of Hole 30.0 4 fragments don't react
“JAllLiurn] /]
Sheet 1 of 1




/\@ HYDROMETRICS INC. Monitor Well Log

Consulting Scientists and Engineers Hole Name: EP-20
Tucson, Arizona Date Hols Startec: 2/26/80 _Date Hole Firished: 2/26/20
' . Client: ASARCO, Inc.
- ot As P Adieed Order R WELL COMPLETION Y/N DESCRIFTION INTERVAL
2“"9"‘: Doy e o Wel Installed? Y 4nch, flush threaded, Sch 40, PVC 0 - 30 feet
ounty: o aso' ASARGO. Ino. P ) Surface Casing Used? Y  Manhale 0-.25 feet
Property Owner. » Inc. Property Screer/Perforations? Y 0.040-inch slot, Sch 40, PVG 10 - 30 foot
Legal Description:  Asarco Plant N X
. . . Sand Pack? Y 10/20 sitica sand 7 - 30 feet
Descriptive Location: Approximately 1370 ~ )
south of canal tunnal Annular Seal? Y  Bentonite Chips 6 - 7 feot
Recorded By: AJH Surface Seal? Y  Bentonite/Cement Grout ¢ - Bfeet
ed By:
De,:?r . v e DEVELOFMENT/SAMPLING
in :
Drfll 9 C:Jmpany i Weli Deveiopad? N
Tl - =
D ‘“.er M tr:yd Alr Rota. Water Samplas Taken? N
riffing Method:  Air Ro
. 9 . i Bering Samples Taken? N
Drilling Fluids Used: None
Purposs of Hole:  Install Monitor Well Static Water Leval Below MP:  14.80 Surface Casing Height {ft): 0
Target Aquifer: NA Date: 5/98 Riser Height (ft}: -0.25
Hele Diameter (in):  B-inch MP Descrinion:  Top of PVC Ground Surfaca Elevation (ft): 3724.8
Total Depth Dritled {f); 30 MP Height Above or Below Ground (ft): -0.25 MP Elevation (ft}: 3724.55

Remarks: Located in what appears to be an old arroyo channel, hole SPUD in fill material at 1230. High variable compasition of rock fragments

WELL CONSTRUCTION &8
é GEOLOGICAL DESCRIPTION
)
0.0 Concrete Pad 0.0 0.0-7.0'
0.0 Gemem Grout FILI& -poorly sorted, angular to sybrountied, calcareous gravel bearing less than 5% coarse
san

o
=0 Medium Bentonite

SANDY GRAVEL -dry, light brown-nrange, paorly sorted, calcareous, cuttings clay bearing,
#ne-coarse sandy grave!

1220 Silica Sand

10.0 - 18.0

SANDY GRAVEL -dry (molst at 14'), yellowish-gray, matrix slightly calcargous, clayey, siity,
very coarse sandy gravel

[Alluvium]

10.0
0.010 Slot Screen

16,0 - 17.0'
SILTY SAND -yelowish-gray mastly non-calnarecus, silty, varny fine sand
Alluvium] /—

17,0 - 30,0
SILTY SAND -medium yellow-gray, fine o medium silty sand, 5% gravel fragments
[Allevium]

| Bottom of Hole 30.0 L1

Sheet 1 of 1
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STANDARD 0734W.GPJ HYD-TUC.GDT 8/20/38

=

HYDROMETRICS INC.

Consulting Scientists and Engineers
Tucson, Arizona

Monitor Well Log

Hole Name: EP-21

Dats Hole Started: 5/21/80 _ Date Hole Finlshed: &2 1/90

Client: ASARCO, Inc.

Project: Asarco El Pasa Agreed Order R
County: Et Paso State: Texas
Property Owner: ASARCO, Inc. Property
Legal Description: Asarce Plant
Descriptive Location: 18 nerth of 18,000
gallon diesel

Recorded By: AJH

Drilling Company: Earl & Scns

Driller: Mark T,

Drilling Method: Air Rotary

Driling Fluids Used: Nong

Purpose of Hole:  Install Monitor Well

| Target Aquifer: NA

Hole Diameter (in):
Total Depih Drilled (ft):. 51

WELL COMPLETION Y/N  DESCRIPTION INTERVAL
Well Insialled? Y  d-inch, flush thrsaded, Sch 40, PVC  0- 51 feet
Surfacz Casing Used? Y 12 inch manhole 0- 36 fesat
Screen/Perferations? Y 0.020-inch slot, Seh 40 PVC 31 - 51 feet
Sand Peck? Y 10/20 silica sand 25 - 51 feet
Annular Seal? Y Bentonite Chips 21 - 25 teet
Surface Seal? Y Cement Grout 0-21 feet
DEVELOPMENT/SAMPLING

Wall Developed? N

Water Samples Taken? N

Boring Samples Takan? N

Static Water Level Below MP: 27.80 Surface Casing Height (f):

Date: 5/88
MP Dascription: Top of PVC
MP Height Above or Below Ground (ft):

Riser Height (ft):
Ground Surface Elevation {ft):
MP Elevation {ft): 3778.62

Remarks:
WELL CONSTRUCTION 8
154
. I
sy Z GEOLOGICAL DESCRIPTION
)
N =, -
0.0Concrete Pad N/ PV iser oo [E4] o0-50
0,0 Cemert Grout / “_i'.-‘_-; SLAG -black with red oxidized areas, dry
5 5.7 .
‘\/h 50-7.0
= N % XX FILL -moist brawnsh-gray, pacry sorted, cravelly sand, caloaragus
4 Ll To-0.0
% aogé ~SAND -orangish-brown, slightly moist, mederately sonted, clay bearing, medium sand e
] w0 90150 :
$ :G}B GRAVELLY SAND -slightly moist, light orangish-brown, slightly cakareous, poorly surted,
.4 J:":" subrounded to subangular gravelly sand
N =R
y .3 15.0-26.0
4 "4 GRAVELLY SAND -dry, varizble colors, ealearenus matrix, sand, cobble gravei, subrounded,
s ,g.:E bimodal grain size distribution dividod belween medium quartz sand and gravels of highly
w [}-7+7¢ variable composltion
20_________ N4 R
Medium Bentonite e
Chips " te
250 o
10/20 Silica Sand
O] 28.0-30.0
0.0

Botton of Hola

0.020 Slot Screen

51.0

GRAVEL -slighlly moist, light brown, calcarecus, poorly sorled, angular, sandy andesite
gravel - diesel odor

39.0 - 50.0°
SANDY GRAVEL -darx gray, we:, diese! odor, poorly sorted, clayey sandy gravel

50.0-51.0

CLAY to MUDSTONE -moist, raddish-hrown, may be top of bedrock - gravel fragments from
up hete felf inte borehole upern caving

;
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STANDARD 0724W.CPJ HYD-TUGC.CDT 9/29/88

=

HYDROMETRICS INC.

Consulting Scientists and Engingsers
Tucson, Arizona

Manitor Well Log

Data Hole Started; 8/6/90

Hole Name: EP-22

Date Hole Finished: 8/6/30

Client: ASARCO, Ine.

Project: Asarco El Paso Agreed Order R
County: El Paso State: Texas
Property Ownar: ASARCO, Inc. Property
Legal Description: Asarco Plant
Descriptive Location:  NW of above ground
storage tank

Recorded By: MRW

Drlliing Company: Layne Western

Driller:  Art Rodriguez

Drilling Method:  Air Rotary

Drilling Fluids tsed: None

Purpose of Hole:  Soil Samples

Target Aguifer; NA

Hole Diameter {(in): 8&-inch

Total Depth Drilled (it 55

WELE COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y  2-inch, flush threaded, Sch 40, PYC 0 - 50 feet
Surface Casing Used? Y Mannole 0-.5feat
Screen/Perforations? Y 0.010-inch slot, Sch 40, PVC 20 - 5D fest
Sand Pack? Y  10/20 silica sand 18 - 50 feet
Annutar Seal? Y  Bentonite Chips 13 - 18 feet
Surface Seal? Y  Concrsie - 13 fest
DEVELOPMENT/SAMPLING '
Well Daveloped? N

Water Samples Taken? N

Boring Samples Taken? N

Static Water Level Below MP:  36.04 Surface Casing Height {f): 0

Date: 5/98
MP Description: Tep of PYC
MP Height Above or Below Ground (ff): -0.25

Riser Height (fty: -0.25
Ground Surface Elevation (ft): 3776.48
MP Elevation (fl): 3776.23

Remarks: Drillad open hole with 5 7/8" air rotary on Becker percussion hammer rig. Hele cavad from 50 - 55 feet after drill stem was removed. Very
lithe or no water encountered, however, EP-21 (approximataly 150 - fest downgradient) has water at 33.5 - feet. Well completion includas 2° X 2"
concrete pad with a locking water fight manhole and expansion plug.

GEOLOGICAL DESCRIPTION

WELL CONSTRUCTION 3
=
<L,
4
(]
) & Cement Grout 0.C ZAl 0.0-12.0
OIPVG iser :\} emen sed :-:i,;‘:?: SLAG -black angular fragrments of hard slag
P HLd
$ K8
%
\g
:‘»
. R
N. —_ 130 12.0 - 20.0°
Medium Bentenite SAND-coarse to medium grained sand
Chips 16.0
T0/20 Sifica Gand
20
0.010 Slot Soreen 20.0- 370

Botterm of Hole

diametar

GRAVELLY SAND-predominantly fin= to coarse grained sand with wel-rounded gravel to 1*

37.0- 820
at 45« 52

e T e O T e B, a,..
[ 2 (J 5 ..

N A v

SILTY GRAVEL-predomirantly gravel io 2°, well rounded to subangular wth tan silt; more silt

52.0-85.0'
55.0

CLAY -law plasticity clay or mucstone; brown io brown.green calor
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1 /\© HYDROM ETRICS INC. Monitor Well Log

Consulting Scientists and Engineers Hole Name: EP-23
Tucson, Arizona Date Holo Started: 87/80 _Date Hole Frrished: 8/7/90
N Cllent; ASARGO, In. WELL COMPLETION Y/N  DESCRIPTION INTERVAL
Project: Asarco E| Paso Agreed Order Rl well Installed? Y einch, flush threaded, Sch 40, PVG - 49 fest
County: El Paso State: Texas Sutface Casing Used? N
Property Owtne_r: f\SARCO’ Ine. Property Screen/Perforations? Y 0.010-inch slot, Sch 40, PVC 29 - 49 fest
;:gz:lgr:zzz:;;nfszgfzz?:; VE stack Sand Pack? Y 10/20 silica sand 26 - 49 foet
Annular Seal? Y Bentonite Chips 24 - 26 feet
Surface Seal? ¥ Cement Grout 0 - 24 feet
Recorded By: MRW DEVELOPMENT/SAMPLING
Drflllng Company.: Layne Wastern Well Developed? N
Dr!!l‘er: Art Rodriguez . Water Samples Taken? N
Drilling Method: Pearcussion Hammer | Boring Samples Taken? N
Drilirg Fluids Used: Nene { i
Purpase of Hole:  Install Monitor Well Static Watar Level Below MP: 24.37 Surface Gasing Height (f):
I Target Aquifer: NA Date: 5/08 Riser Height (f):
Hole Diarneter {in): MP Description:  Tap of PVC éround Surface Elsvation {{t):
Total Depth Drilled {it); 50 MP Height Abave or Below Ground (ft): MF Elevation {ft): 3775.32

Remarks: Let hole sit 1hr @ 50". No water but approx. 0.2 of diesel-like hydracarbons in hole. Well compietion includes a 2' X 2° concrete pad with
| a locking water tight manthole and expansion plug. After wail completion water level at approx. 30.5’ with no phase separated hydrocarbons present.

WELL CONSTRUCTION
GEOLOGICAL DESCRIPTICON

%

v GRAPHICS

hJ

E &

0.3PVC niser *f Gement Grout 0 0.0-1.0

7//1//1//4‘4/
- B

>
B

Slag Fil}
1.0-96.0°
SANDY GRAVEL -pecrly graded medium to coarse sand ang well-rounded grave to 2*

D\J
o

N

A

R

vy

NN

X

N
&

<
S

g

NG
N

LR

AN

16.0 - 30.0¢ )
ANDESITE COBBLES & BOULDERS-up to 12" intermixed with sand and gravels

N

G

(S

Me.dium Eentonite

10/20 Silica Sand

2000000
0.010 Elot Sereen

30.C-42.0
GRAVELLY SAND -medium to coarse grained sand with gravel, angular to subangular o 2"
hydrocarbon slained @ approx. 46 - 41"

iy 42.0-43.0°
-+ \MUDSTONE -cemented clay, yeilow-prange color, low plasticity f
o £3.0-50.0 ;

SANDSTONE -fine-grained sandstone, stainad at 44 - 45, clean 45 - 49

Botiom of Hole 5000 .

CPe—

STANDARD G724W.GPJ HYD-TUC.GDT 9/20/08
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STANDARD G734W.GPJ HYD-TUC.GDT 2/28/38

P

Tucson, Arizona

HYDROMETRICS INC.

Consulting Scientists and Engineers

Monitor Well Log

Dale Hole Started: 88/80

Hole Name: EP-24

Date Hole Finished: 5/8/90

Clisnt: ASARCO, Inc.

Project: Asarco El Paso Agreed Order R
County: El Pasc
Froperty Owner: ASARCO, Inc. Property
Legal Description: Asarco Piant
Descriptive Location: Near NE corner of
ancde building

Recorded By: MRW

Driking Gompany: Layne

Driler:  Art Rodriguaz

Drilling Method: Percussion Hammer
Drilling Fluids Used: None

Purpose of Hole:  Install Monitar Well
Target Aquifer: NA

Hole Biameter (in}:

Total Depth Drilled (ft): 58

Date: 5/98
MP Description: Top of PVC
WP Height Above or Below Ground (ft):

Riser Height (ft):

WELL COMPLETION Y¥/N DESCRIPTION INTERVAL

Woell Installed? ¥  2-inch, flush threaded, Sch 40, PVC 0 - 55 feet
State: Texas

Surface Casing Used? Y  Manhole

Screen/Perforations? Y 0.010-inch slot, Sch 40, PVC 25 - 55 feet

Sand Pack? Y 10/20 silica sand 21 -58feet

Annular Seai? Y  Bentonite Chips 18 - 21 feet

Surface Seal? Y  Cement Grout 0-19 fest

DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Takan? M

Static Water Level Below MP:  34.56 Surface Casing Height {ft):

Ground Surface Elevation (ft):

MP Elevation {ft): 3774.87

Remarks: Waited 15 minutees at 50'; hoie dry. Diilled to 58, still dry in sandstone. Well completion includes a 2' X 2' cericrete pad with a locking

water-tight manhole and expansion plug.

50 i
C.070 Siol Screen

GEOLOGICAL DESCRIPTION

SANDY GRAVEL -well roundad te subrounded gravei to 5" with medium to coarse-grained

ANDESITE COBBLES -cobbies and boulders to 12* intermixed with sands, silts and gravels

Medium Bentenite

21.0

10/20 Silica Sand

WELL CONSTRUCTION 3
T
N . [G]
0.-3PVG riser §\¢. Cement Gott 0.0 P 0.0-0.8
§§/ -‘.‘ > [\ \ASEHALT PAVEMENT
gq <§ ) | 08°120
§§ >§ L O sand
K 0]
y ?, 12.0; 25.0
>
iz N 19.0

25.0-43.0'

subangular

GRAVELLY SAND -medium to coarse grained sand with some gravel to 1/2"; angular to

43,0-45.0"
) SILTY CLAY -low piasticity clay, brown 1o light brown with sfit; some coarse grainec sand and
d \qravel o 172", intermixed at45 - 48" /-
5 450-561 .
o 0] SIETY GRAVEL -poorly graded gravel and cobbles to 5*, angular to subangular with silty
O (] sand (medium 1o coarse grained)
o DC‘
o )
L QO
...} BBO-5AD
Bonom of Hole 580% -1 SANDSTOME -fine grained sandstone, highly cermented =
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STANDARD 0734W.GP.J HYD-TUC.GOT 9/28/38

=

HYDROMETRICS INC.

Censulting Scientists and Engineers
Tucson, Arizona

Monitor Well Leg

Date Hole Started: 8/8/90

Hole Name: EP-25

Date Hole Finished: B/8/80

Client: ASARCO, Inc.

Project: Asarco El Pasc Agreed Order Rl
County: El Paso State: Texas
Property Owner: ASARCO, Inc. Proparty
Legal Description: Asarco Plant
Descriptive Location:  Approx. 50 yards NE of
"ASARCC" stack

Recorded By: MRW

Drilling Company: Layne

Driller: Art Rodriguez

Dritling Method: Percussion Hammetr
Drilling Fluide Used: None

Purpese of Hole:  Install Monitor Well
Target Arquiter: NA

Hole Diarneter {in):

‘Total Depth Drilled {ft): 70

WELL COMPLETION Y/N  DESCRIPTION INTERVAL
Well Installed? Y  2-inch, flush threaded, Sch 40, PVC 0 - 70 fest
Surface Casing Used? Y  Manhole

Screen/Perforations? Y 0.010-inch slot, Sch 40, PVC 40 - 70 feet
Sand Pack? Y  10/20 silica sand 36 - 70 fest
Annular Seal? Y  Bentonite Chips 34 - 36 feat
Surface Seal? Y  Cement Grout 0 - 34 feet
DEVELCPMENT/SAMPLING

Well Developad? N

Waier Samples Taken? N
Boring Samples Taken? N

Static Water Laval Below MP:  47.88
Date: 5/98

MP Dascription: Top of PVC

MP Haight Above ar Below Ground (ft):

Surfage Casing Height (f):
Rizser Height (ft):

Ground Surface Elevation (ft):
MP Elevation {ft): 3786.72

| Remarks: Hydrocarbon stained seils at 60' - 60.5". Very little water after waiting 15 minutes. Let hole sit overnight from 7pm to 7am; moist at

bottem of hole but no water (casing may be sealing off water). Well complstion includes a2’ X 2’ concrete pad with a water tight locking manhole and

expansion plug.

00—
0.010 Slot Screen

WELL CONSTRUCTION

R AN .y

]

GRAPHICS

GEOLOGICAL DESCRIPTION

0.3 PVC riser ./ Cament Grout

77

NN

e

IES

Bottom of Hole

Medium Bentonite 36‘0
C ’
10/20 Silica Sand

&

0.0-180"
SLAG -very hard angular black slag

0.0

T
3
2

b J
-

3

T
".’45&!

(4

18.0-61.0°

O o Clw
=™

at 60 - 60.5

oo O

R o

34.0

(200 > C oI S ) = ik
NI AN A YN =)

o P o O o o S o O

[

SILTY GRAVEL -primarily well-rounded to angular gravel to 3* with some fine to
coarse-grained sand and tan silf; occesional andesiie coblles to §° at 30 - 40°; biack stained soil

61.0-70.0°

70.0

GLAYEY SILT -megium plasticity clay and silt with some sand and gravel to 1% moist to wel
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