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| . ) . Fage 1 of 1
. Cldent _ NAVAJO REFINERY Well Number My- g
1A___)A___M/4___1/4 ST __R__Statepry MEXICO
County_ £0DY Cortractar_ LARRY'S DRILLING
Spxd Date  6-20-86 Canpletion Date  6-20-86
Iogs Rm__| [THOI 0GY Iogged By SELKE
Elevation { Spd In (Fm.)

Remarks Steam cleaned rig and tools prior to drilling -

é g drilled with air rotary

" SAMPLE
RN
FR{|{ TO DEPTH

REMARKS

0 d—
= ] . 0-8' Brown, silty sandy clay

P moist at approx. 8'

Clayey Sil#

Gravel |

) —E_‘:::j 8-13' white to gray, sandy clay with moder:
ey : amounts of gravel{pea size)

“L“;‘-";‘
: h‘ 13-20' 1t. brown clayey sand (abund. clay)
; y. minor qravel at top w/ moderate

to abundant gravel at bottom

|




i .

N -

§;

i

Client

NAVAJO REFINERY

;54

. Poge 1 of 1
Well Number mMy. 9

StateNFW MEXICO

1/4 1/4 1/4 /4 S T R
- County_£DDY Cotitractor L ARRY'S DRILLING
Spud Date_ 6-20-86 Conpletion Date__6-20-86

logs Rm_ | [THOLOGY

Iogged By SELKE

Elevation

spd In (Fm.)

Remarks Steam cleaned rig and tools prior to drilling-
drilled with air rotary- no temporary casing
SAMPLE
FR{} TO DEPTH REMARES

O-approx. 5' brown, silty , sandy clay

white to gray, sandy

_clavy
4

approx. 5'-approx. 15

15-20' 1t. brown, clayey sand w/ moderate
amounts _of fine nJrgu'n grave]




e Revised June 1972

i . T sziE ergcmgaﬁ'ds‘nc‘s;y
. WELL RECORD' FIELD Enen
N i * @ ) R4V T

Section 1. GENERAL INFORMATION

Y

(A} -Owner of.wei ~NAVAJQ -REFINING COMPANY- - o Oimer's Well No, _ 18
Street or:Pust Office Address Hox 159 i
City and State T Artesia, N M 38210
Well was drilled under Permit No. RA 6969 and is located in the: Obsarvation/Maonitor well
a_Nb v _SWlov_ Nl % Y% of Section__3 Township 179 Range _ 26 E NM.PM.
b. Tract No.______ of Map No. of the
c. LotNo.________ _ of Block No. of the
Subdivision, recorded in Couty.
d. X= feet, Y= feet, N.M. Coordinate System Zone tn
the Grant.
(B} Drilling Contractor Hiughes Nrilling Company __ License No.___ WD 749
Address Bex_199A, Route 1, Artesia, N M 88210
Drilling Began _5_@/_82_ Completed . 6/8/82 Type !oolsAir ratary Size of hole 7_' 7/. 8 in.
o -~
Elevation of land surface or casing atwellis_ 3304 ft.r’rgtal depth of well. 15 _fu
Completed well 1s B0 shatlow (3 artesian. Depth to water upon cbmple[ion of well 10 — {
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet i Thickness R e . . Estimated Yicld 1
From To in Feet Descnpuonrgf"\?latcr-ﬁcarmg Formation (gallons per minute) |
v i
16 19 3 fine anhydritic sand and red shale NA |
/i |
y ;
A |
. |
i
f/\ Section 3. RECORD OF CASING
Diameter i;ounds Threads Depth in Feet Length Type of Shoe ’_ P'erforations i
(inches) per foot per in. Top Bottust (feet) ype of - Vrom o |
g I
" PUC 1 20 15 | 19 |
Section 4. RECORD OF MUDDING AND CFMENTING
I Depth in t-eet Hole Sacks Cubic Feet N N
From To Diameter of Mud of Cement ~ Method of Placement :
0 12 3 hangd ?
- é
i

Section 5. PLUGGING RECORD

Plugging Contruactor

Address o U@\ i leer L Cukic Feet
Plugging Method Top ! Bottomm ! ol Cement
Date Well Plugged_ | ;
Plugging approved by: ! ;
i ] —_——
FOR USE OF STATE ENGINLEER ONLY
Date Received June 22 s 1982
Quad FWL I°SL
_ Obs . /Mo: ~ing
File no,__ _£76969 Use Location g 17:26.9.13111




.. Section 6. 1.OG OF HOLI_L_ R
l’rol:\cgu'l’ IT"I“lro .::‘:::t“ Color and [ype of h‘dalcnal Encountered
o |- 2 |2 Red sail
A S“ﬂ'”'f'6: if€ gyp (weathersd anhy) uitb red shale
8 14 :6 'q.QYb;thia‘and anhydrit14 sand
19 19 5 Fine red shale and anhyrhtic sand .-~ water @ 16'

Section 7. REMARKS AND ADDITIONAL INFORM

ATION

cbservation/monitoring well

The undersigned hereby certifies that, to tiie best of his knowledye and belicf, the furegn
described hole.

ng is a true and correct reeond ot 1y ,.b
—Mql/
INSTRUCTIO’

Diler
s form should be exccuted in triphate, pretecably typ

SN

and kubgutted ta rhe anproarate distoct

IR RIS
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o : Revised June 1473

EIELD ENGR. Lop v

ENERAL lNFORMATlON

. “ ’1‘ : 4 BPS. <‘Secu°n . - vl
: " (A). Owner of well _____NAUBL 0_REFINING :COMPANY i ~ Owned's Well No, 23
Street or Post Oftice Address """ “Drawsr =159
City and State .______E\r_hama._m_ﬂ__ﬁ_&z.lﬁ
Well was drilled under Permit No. RA /975 X and is located in the:
o ME % M v MW %_ Sl YofSection__9_ _ Township__ 17 § Range 26 F N.MPM.
b. Tract No.________ of Map No. . of the
c. LotNo._______ of Block No. of the.
Subdivision, recorded in __ County
do X=________ _ feet, Y= feet, N.M. Coordinate System Zone n
the Grant.
(B)  Drilling Contractor S. Dale Hughss License No.__WO 749
Address Royte 1, HBox 199 A, Artagia, N M 88210
Drilling Began __6/28/82 _ Completed __6/28/82  Type tools Size of hole _7__7./8in.
Elevation of land surface or at well is_ﬂﬁL'fﬂT/otaJ depthofwell____ 20 ¢

{

1

{

Completed well is X shallow [ artesian. Monitor Depth to water upon completionof well 9 f1.

Section 2. PRINCIPAL W;)TER»B(L\R!N(.-ASi'RAT,’\

Depth in Feet Thickness _ E/ . . Estimated Yieid
Erom To in Feet Dcscnpu!o'n of Water-Bearing Formation (gallons per minute) ‘
15 17 2 Anhyritic sand na

[/
e 0 T |

-\

Section 3. RECORD OF CASING

Diameter Pounds Threads Depth in Feet I.ength Perforatiuns '
) . ) T Tyoc of Shoe
{inches) per fout per in. Top Botlom (feet) From ! o
& pVC 20 15 20

Scction 4. RECORD OF MUDDING AND CEMENTING

| Depth in Fecl Hole Sack Cubic F [ g
L cks ubic Feet X

: From To Diameter of Mud of Cement . Method of Placement '

0 7 8 3 Hand :

T - E

- j

" Section 5. PLUGGING RECORD

Plugging Contractor -

Address No Depth in Feet ' Cubie Feet ‘
Plugging Method C Top I Bottom J; of Ceinen:
Date Well Plugged.
Plugging approved by:

|
3 ;
State Lngineer Representative :

’ ate Lngineer Representative N i - ”__-

FOR USE OF STATF ENGINIFER ©NLY

Date Received  August 19, 1982
Quad _ FWL I'SL

\/ File No. RA-6975 x Use Observacion Location No. 17.26.9.31122 B




Section 0. LOG OF HOLE

,Fm::?ul ir“ l:w[l‘,; ) T::‘ic::;ss Color and Type of |Material Encountered
0 »|m3385 ) 5 gyp with anhydrits crys\‘tals
con A00ac L By " ] Coa n
1227 | 27" | gyp and granular anhydr“ite‘
15 : 3 anhydritic sand and cla“y
17 2 " 1 " L]
20 ¢ 3 anhy sand with limestonL aravel

|
- - - |

Section 7. REMARKS AND ADDITIONAL INFORMATION

|
\
| ]

The undersigned hereby certifies that, to the best of his knowledge and belief, the (oragong is 2 true and correct record of the 4”

described hole. )
TALGTIA

/Brul:r

INSTRUCTIO" This for~-should be executed in triplivate, preferably tyy ten. and ‘submn\cd to—+he appropiiate dininct ey

of the State zer, A tions, excepl Section 5. shall be answered as pletely and accurar posstble when any well o
~ - drdled, repaired or deepene.  When this Torm s used as o plugeine record nAnlue Secriae Vo oon e .



PRSI

Revised June 1972

"STATE- ENGINEER OFFICE

weuwRecomn FIELD FEER, L

! Sccuon 1. GENERAL lNFORMATlON

(A) Ownerof weﬁ S J!AVAJU REFINING CDMPANY Owner's Well No. ____ﬁ____.
Street or Post Office Address "~ - .__Drawer 159 e
City and State -~ _Artegia, N M 86210 R

Well was drilled under Permit No.___ " 88 A978 X 2 _ and isincated in the:

a.__t Y% St % Sl %Al %ofSection 9 Township_ 17 S Range _26 E_ NMPM.

of the — —_

b. Tract No.___________ of Map No.

c. LotNo.________._ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the rant.
{B) Drilling Contractor S. Dale Hughes License No. wo 749
Address Route 1, Box 199A, Artssia, N M 88210 .
Drilling Began __1/5/82 Completed __1/3/82 Type loolsA_ir_L:’_t_aﬂ_____ Szeof hole___8___in.
Elevation of land surface & at well is__3362 fi. Total depth of well____ 29 a
{
!
Completed well is X] shallow [J artesian. Depth to water upon !complezion ofwell B it
Section 2. PRINCIFAL WATER-BEARING STRA LA
Depth in Feet Thickness S . ) Estimated Yield
From To in Feet Dcscnpuolp of Water-Bearing Formation (galtons per minute)
” B h
16 18 2 Anhy sand na ;

7Y

/
/V(
) R DR

Section 3. RECORD OF CASING

D_iameter Pounds Thre_ads ) Depth in Feet Length Type of Shoe : Per(or'a(ions
(inches) per foot per in. Top Bottom (feet) rom | T
6 PYC 20 15 20

1 | a

Section 4. RECORD OF MUDDING AND CEMENTING

' Depth in Fect Hole Sacks Cubic Feet J
! From To Diamcter of Mud of Cement - Method of Placement ’
0 7 8 3 hand i

Section 5. PLUGGING RECORD

Plugging Contractor —

et I T —— - ——

Address — No. l» pvn o beet D Cudee Peet
Plugging Method C lop i Bottom | ol Cement
Date Well Plugged. | i : .
Plugging approved Ly: . 2 i i !
_ : 3 ! : .
a State Engineer Representative N ; i :
. e s e ]

FOR USE OF STATE ENGINEER ONLY
Date Received  Apgust 19, 1982 :

Quad _ FWL I-SL —

/ .
v File No. RA=6975 X 2 Use_ __OhservatiodocutionNo __ _17.26.9.13322




— Section 6. LOG OF HOLE

Depth in Fect

gl s k === = e T = .- = T ==
From . " To .. lihx:cF::t“ Cotor and Type of Material Encountered
A IR o .. 5 5 qyp & gran. anhydrite
B 10 5 L] [] " "
- . o 6 | 6 © gyp & clay
18 » 2 anhydritic sand and gravel
19 1 gyp and nraval

Section 7. REMARKS AND ADDITIONAL {(NFORMATION

ey Ot

The undersigned hereby certifies that, to the best of his knowledge and belicf, the furegoing is a true and correct record of the
described hole.

SOrdler

INSTRUCTI! This faem should be executed n triplicate, preferably t: tten. and submitted tathe appropriate disingt ottice
of the State aneer. ‘tions, except Section 5. shall be answered a. Jmplcm!y and accur: s possible when gny well s
Aritled remaired ar deens Wham shin Frmm fe oot oo 2 ot . . )



Revised June 1972

WELL KECORD FIELD ENGE. LOG

Sectién 1. GENERAL.INFORMATION

(A} Ownerofwell - NAVAJD REFINING COMPANY . - Owner'sWeliNo. __ 28
Street or Post Office Address Orawer 159
City and State Artesia, N N 88210

Well was drilled under Permit No. RA_£/275 X A and is lovated in the:

a_NE % _ME v _SE_ % _Sil % of Section___9 Township_17 5 Range__ 98 26 E . NALPM.

b. Tract No._________ of Map No. of the
c. LotNo.________ of Block No. of the
Subdivision, recorded in County.
d X=__ _feet, Y= feet, N.M. Coordinate System 7one in
the Grant.
{B) Drilling Contractor S. Qlale Hughas License No.__ LD 749
Address Route 1 . Bnx 199 a, Qrfn:n':\,_m m 882143
Drilling Began . 2/7/82 _ Completed _2/8/82  Type toolsRiz Rotapry — Sizeolhole__ 8 in.
. . ~
Elevation of land surface or atwellis___ 3301 fr-fotaldepthofwell 30 fr.
!
Completed well is &0 shatow O artesian. Depth to water upon ?:Omplelion ofwell 10 f
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness o / X . tstimated Yield
From To in Feet Descnpuog)(of Water-Bearing Formation (gallons per minute)
¥
10 12 2 anhydritic sand na

N
)

)

\ Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length Perforations
finches) per foot per in. Top Bottom (feet) Type of Shoe From ‘T To
6 PUC 30 25 30

Section 4. RECORD OF MUDDING-AND CEMENTING

[ Depth in Feet Hole Sacks Cubic Feet Method of Pl
| — — Dismerer of Mud of Coment ethod of Placement
0 10 8 b hand :

Section 5. PLUGGING RECORD

Plugging Contractor __ _—

Address RO i _l)‘gFlh mn l'culA —A_! (‘ul‘l; lect
Plugging Method ] Top Botiom i of Lament

Date Well Plugged

Plugging approved by:

1

I
!
i !
' !

B0 J o =

State Engineer Representative

FOR USE OF STATE ENGINEER ONLY
Date Received August 19, 1982 :

Quad FWL ___ I R

7

File No... . A=6915 X & Use e Location No._17.26.9, 36223 ___ _ __ _




RIS |

Section 6. LOG OF HOLE - - S
Fm’:%‘; ch'c;'o;::w}; MTI‘:C;::::S Color and Type of b“'(a(erial tncountered
0 TR SR 1 ayp & rsd clay
- L] L L
L - ‘" anhydritic sand & gravel
25 13 gyp & gravel
30 5 ayp

\

/
‘ \
|
: o
|
Section 7. REMARKS AND ADDITIONAL INFORMATION »:,';’ .
. oe) -
R - _—
Lo Z
C: -
) ~
= T
co
0
|
|

described hole.

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the 3

INSTRUCTIC
of the State eer

This fora should be executed in tnplicate, preferably ty-

driled, repaired or deeper.

Drdler

stions. except Section 5. shall be answered @

tten, and submuited o the appropriate distict atfice
iplerely land accur: 15 posahle when any acil s
When this form is used as a plugging record, only Section H:“» and Sec e b

Covea et
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N R . /‘ \V . . - . . -~ - \
) . ' Revised June 1972

- STSTATEENGINEER OFFIC

LIELD EiiGie. Lo

Drme * WELL.RECORD. *
, g  Section 1. GENERAL' INFORMATION
(A) Owner of well .__NAVAJO REFINING COMPANY Owner's Walt Nov. 29
Street or Post Office Address . — -~ -Orawer 153 S : -
City and State Artasia, M M 88210
Well was drilled under Permit No AA 68975 X 2 and is focated in the:

‘F . .
a'\c.ﬁl.L Ve P v Sl % Bl _YofSection__ @ __ Towiship. 17 S___ Runge 26 £ _NM.IM.

b. Tract No.__________ of Map No. of the
c. Lot No.______ _ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor S. Dale Hughes License No. wo 749
Address Route 1, Box 199 A, Artasia, N [1 88210 i

Drilling Began _7/20/82  Completed —_7/21/82  Typetools Alr rotary _ _ Sizeofhote__B____in.
atwellis— 3363 ft7Gtal depth of well 21,5 _ft.
i

Elevation of land surface or

i
Completed well is K1 shallow [] artesian. Depth to water upon completionof well 11 ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o . i . Estimated Yield
From To in Feet Descnpuon‘ f'Water-Bearing Formation (gallons per minute)
3
20 21.5 1.5 Anhydritic sand na
f/i‘\\
ltA Section 3. RECORD OF CASING
Diameter s Threads Depth in Feet Length Type of Shoe Perlorations
(inches) Zer foot per in. Top Bottom (feet) From To
) s PUC 22 19 22
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement B Method of Placement
8] 8 8 6 hand
Section 5. PLUGGING RECORD
Plugging Contractor §
Address : - No Depth 1n Feet ;r Cubic Feet
Plugging Method . Top Botiom of Cement
Date Well Plugged 1 N }
Plugging approved by: 2 i !
: 3 i i
State Engineer Representative 4 T i H
: '
FOR USE OF STATE ENGINEER ONLY
Date Received August 19, 1982
Quad FwL Fst
17.26.9.13422

/ File No.__. RA~£37% X 7 Use _Obgerwvas. .a— Location No.



— Scction 6. LOG OF HOLE
Depth in Feet

From 1. ..To . | T,}:Lé::r Color and Type of| Material Encouirtered
o ‘ ;5",;' .. 5 miscellanesous Pill
e M0 e 5. . cil stained gyp
- 15 .| s qyp
20 5 gyp
21.5 1.5 anhydritic sand & gravel

2

i

Section 7. REMARKS AND ADDITIONAL INFOR

MATION o
%) Y
P
o
2
-
1~
The undersigned hereby certifies that. to the best of his knowledge and belief, the foregoing is a true and correct record of !h‘D
described hole. ‘
4
() — /
SN/ oo oA
Drdler
INSTRUCT 'S: This (v-“ should be executed in triplicate, preferably - vritten,
of the Sta. zineer. ’

and submitted 12 the appropriate Jistnot nihice
itions excent Section S |

Amnlnrate andd

. J T

chall he ancwara.



iliing Con%rtacizs - 2. =»ncerson, ol

2i3 - #olloy stom gyzor 9% TLIweas Sz1it =zg5n ootz ozTorroli LI
22tz _6/13/8¢ Richard Fasio & Jim Chaney
Jeatn Samola coscricztizsno

| {
0 - 6 ' Lt, red clayey sail ? !

1

7% 6.8' mixed soil with gyp pebbles. 75! ‘:?
r

9— 8.7' wht gyp - soft. 9¢' gry clay & ayp |

lD%‘ 19" wht & gry gyp. 102 gyp_iéﬁinated. odor gas dry ‘at botiom

{

i - 124 10.95' gry gyp. 1247 dk gr§ ayme. . gyp odor gas
. A
14 gry clay with pe?ﬁ}és, gyp. good cil stain and odor

o
155 14% wEﬁ;?yp & anhy. 15F dk gry gyp & anhy. 0il stain & odor
g :

Ty anhy saturated., 17 wht anhy, ayp, rélclay

i
e — !
18+ 17+ gry anhy. oil stn. 184 anhy w rd & gry shale E
sli odor- rd shale at bottom !

|

20 lB 8 gry anhy w anhy pebbles water 20! sdy red clay

21% red clay & anhy mixed w pebbles - water

23 mixed rd & wht anhy w gran to gravel‘y materi al - wtr

; _—
JGEmixed wht & rd anny sii clay WTT |

\ o !

)

25 | fine rd & wht anhy with clay dry ;

— %““_. —— i
| | |
e B ~




ATTATLE T CIUL CONSTEUCTINN

well # 39 Date 6&/13/3% ~avajo Rafining Company

gs

rotective steel
casing

—

/BRSNS

Ground level

\—_—‘

2" pYC well casing

cement graus

o+ fest

clay seal

VSN

113 feet ———

4

gravel pack

{ |l
=|
= -

sloctted scrzen - |
=3

—

.

—

24 feet =

Eiank casing

T0 25 feet

measurements from land surfAace

N i
I



41

oll #

Jrilling Cuntraczizce

Qig - =ollou siom cuger " Zizgmetor Sziit eczon zZooe noTzio LIt
Dzto 6/15/54 Richard Fasio & Jim Chaney
Jesth Samslz cZesgrisiicn
0 - 15 ! Cail. Wet @ 137' (old Eagle Orzw Channel fill)
X e e e — N —_—
| 16% Wht, tan anhy & gyp - water /4/,
| 18 . Wht gyp & anby (Fn xln) i
' 1 . . /
R 19 . uht gyp with anhy pieces - g;avelly
7 S i
21 . uWht gyp w anhy p;ﬁ

: 227 Wnt, gry gyp w atthy pcs - dense
‘ 24 Gry Eﬁ%? & gyp - dense
' 255 Gry-Enhy & gyp w clay - dense - uhat-aﬁ bottcm

1

. g 26 E/27%-5 Gry sdy clay - tiaht Tr. red at bottom
I i

. 29 Red & gry sdy clay

1 ~ _

= ! 31 | Rd sdy shale T0
i
! ;
: |
u ] e }
|
I
l
. | _
{%__.'Tm:- o == o= et T = ==
-. (

5-2




Well # 41

-~y

CETATLS TF LELL ZRUsSTRIaTIOY

Data 6/15/84

Frotective steel casing

Cround level

8" zuger hole

2" PUYC well casing

cement grout

12

L

clay seal

14!
gravel pack
slotted screen
blank casing

10 casing 21

hole full gravel

Navaja Refining

fj

-

Comoany

}M 7/ NSNS

v

T AT U WSS S

¢

T0 hole 31




el # L3

Drllllng Contractur - D, Qnderson, £l 3350

Rig - Hollow stem auger 3" digneter S2lit =poon core o=

NDate 7/17/84 Jim Charney - Stroud

Deoth Sample descristion

| ! ro
. 0 - 4% Sgil '

6 mixed soil (red) & gyp damp

P

]
7% Mized red shale & gyp. Uy rd shale @ botgom

g 8.17' mixed soil & gyp. 9' QYD pebbles, anhy, HCR

- _.oddr gas

10+ Gyp w anhy pebbles - HCR ogor gas. No bldg. oil '

12 111 Gyp w lst. &/é)\y pebbles HCR 12' Wht gyp

13> 13 gyp-w psbbles, gas stn & odor. 1}7 gyp slightly wet

15 13.8 gyp & gravel - oil & water. 15' gyp, gravel, wet :
—— e e PR _water '
18+ 15% gyp & gravel, wtr. 16% gry gyp - tight - wet :

VEB 162 gyp & loose gravel, wir. 17% gyp w anhy & dolo pcs

_...18' red silty sand

19+ 18.6 rd silty sand w pebbles. 194 rd fn silty sand

22% Orill - rd 311ty sand 10




DETAILS OF WELL CONSTRUCTION

well # u3 Date 7/17/84 Navajo Refining Company

Protective steel casing

Ground level _____./ A
8" auger hole —
2" PYC casing
/| 1/
//
cement grout o /4
Al
N N
clay seal - E: N
155! NN
=
slotted screen -——————m—ég
gravel pack " ;;
blank 3
1

0 224!




ell # 45

Orilling Cont*actO“ '— O ﬂnderscn, Ll Pasa

Rig - Hollow stem guger 3% digmeter Sz1lit =ooon core bar-sl 1an
Dats 8/22/84 Stroud & Ledesma
Denth Samole descristizsn

r
0 - 4% i Red soil  dry o

5 Gyp dry
e e e e

—
64 6.3 wht gyp - dry. 67 gry shale - dry r

8 Gry sdy shale w very lge anhz/pcs - dry

9> 8.8 gry shale & gyp. 9.3 ang; gravel 9% gry shale & !

anhy - dry
10 drill Z}x
/

115 lD 8 éf% shale w anhy pcs. 11.3 anhy gravel. 113 gry shale

= —— = - —---gli damp -to dry-— ——
L 13 ary s ale w ayp & anhy pcs - damp. Tr rd shale 115-12.3

(13 1y gravel 14+ gry shale u-gravel streaks - water

14,7~ 15 gry shale & gravel.

16 ) 5t}§wdrklg;ykshale water D




Well # 45

DETAILS OF WELL CONSTRUCTION |

Date 8/22/84

Navajo Refining Company

Protective steel casing

Ground level

8" auger hale
2" PYC casing

cemant grout

clay seal

105!
gslotted screen

gravel pack

blank casing
7D 16!

o~

|

NS

L4

NN

/AN

T iyt myat




DETAILS OF WELL CONSTRUCTION

wsll # 45 ' Date 8/22/9& Nava jo Re?ining Company

/5NN

Protactive steel casing

Ground levsl

- 8" auger hole —

2" PVUC casing

cemant grout

8’&"

I/ S NN NN

clay seal

105!

slotted screen

gravel pack

v
[ R0y

|

blank casing
TO 16"

e e e mw e -J-s-/



N

.o ce o e R R r A — .

wgll & 45 fiavajs F2fining Company - ‘lemizsr wells

Drillinq Contractor - J. Snderson, £1 Pasd

3ig - Hollou stam auger 3" Ziameter Szlit zspon cora kbarssi LAt
Date 8/22/84 Stroud & Ledesma

Death Samole dascriztizn

T .
0 - 4% i Red soil  dry i

5 Gyp dry
—— ——— ,/

& 6.3 wht gyp - dry. & gry shale - dry /]

8 Gry sdy shale w vsry lge anﬁ;/pcs - dry

9% 8.8 gry shale & gyp. 9.3banF; gravel 9% gry shale & ;

anhy - dry

10 drill D\
£ -
11+ 10.8 shale w anhy pcs. 11.3 anhy gravel., ll¥ gry shale
~--Efe—-~-- =wm- .- ---.-gli damp -to dpy-— ——— ,
i 13 gry spale w gyp & anhy pcs - damp. Tr rd shale 11:~12.3

rT?% 14" gravel. 1l4¥ gry shale w gravel streaks - water

Li; 14,7-15 gry shale & gravsl. '
15-16 drk gry shale water T0




OETAILS IF WELL CONSTRUCTION

Well # u6 Date 8/22/84

Protective steel casing

Ground lavel

- 8" auger hale
2® PYC casing

csmant grout

10!
clay seal
12

alottad screen

gravel pack

10 17

Navajo Refining Company

.
|

|

‘L\,\\\
/0NN

a

=

=




A I At
Eeli‘%__gé_____ havaja 32fining Sampany --llanizar wells
Orilling Cantractar - 2. Sngerson, Il Pasg
Rig - Hollow stem aucer 3" Ziametar Szlit =sgon cgreo TorTslo LIt
Oate  8/22/84 Stroud & Ledesma
Daath - Sample Zascgrictiicn
I
0 - 6% Dark red soil

; 8 Lite red soil & gyp dry
’ e+ e <

1l Gry clay w gyp damp /]
: 12% gry clay, gyp, anhy pcs, ti - dry
é 14 Gry clay, gyp, anhy gravel rr water
f 15 15.3 gry sdy Sh%é;\ 15+ Read shale

y .
17 Fine req shals. TO
L

—, e e L3 o



QETAILS OF WELL CONSTRUCTION

Oata B/22/84

Pratective steel casing

'Ground lavel -

8" auger hole
2" PVUC casing

cemant grout

1
clay seal

9!
slottsed screen

gravel pack

T0 14

Nava jo Refinihg Cambany

|

s ]

NSNS
OSSN

NN

v
W

)

- S U S A S5 S N SN SRR BN N ulllﬁn.jIIE,.&Illiwalliamwﬁllaamlllﬂf



(@

SAMBLE  LOG

Wall # 47 Navajo Refining Company - Monitor wells
Orilling Contractor - 0. Anderson, El Paso

Rig - Hollow stem auger 8" diameter Split spoon core barrel

Date 8/2278&'

.-

Stroud &lLedesma

0- 5 Dark rad soil damp

10 Lits red soil damp

114 Red shals 11/’

13 Orange-red shals damp

14 Orange-red shale damp Fﬁl

1
Py

8"



Well # 47

DETAILS OF WELL CONSTRUCTION

Oate 8/22/84

Protective steel casing

Ground level -

8" auger hole

|

=y

Navajo Refining Company

|

2" PVUC casing

cement grout

8¢ .
clay seal —_—

9!

|

AN
NN

I~

slotted screen

gravel pack

TD 147

¢
[NRLR IR




SAMPLE LOG
Well # 47 Navajo Refining Company - Monitor wells
Drilling Contractor - 0. Anderson, E1l Paso
Rig - Hollow stem auger 8" diameter Split spoon core barrel 18"

Date 8/22/84 Stroud & Ledesma

0- 5 Dark rad soil damp

10 Lite rad soil damp

11F Red shale fT//
:
13 Orange-red shale damp
/
14 Orange-red shale  damp FD

A ' e



LOG OF BORING MW-53
. (Page 1 of 1)
RFI Phase ll Date Started: : 06/25/95 Drilling Method: 1 Hydraulic push
North Colony Landfarm Time Started : 0300 Sampling Method:  : 2'x3/4"1D Splitspoon
Navajo Refining Company Date Completed : 06/25/95 Dritied By: : Pool Environmental
Artesia, New Mexico Hole Diameter: : 2" Logged By: : D.G. Boyer
@ o
Depth | @ T . ~ .
in g. DESCRIPTION % 8 Well: MW-53 Well COI’]SU%JC‘[IOI’]
Feet| | L| Q| ELEV: 3367.67 Information
0 ;
1 DRILLING INFORMATION
. ' 10 Date completed : 6/25/95
No information RSN Hole diameter  : 8 1/4 in.
- 41 Depth Hole BLS : 24
T - 7] Surface Drilling Method : HSA
s -~ Casing Drilled by : Pool Environmental
1 Silt, light brown, grading to silty SR Logged by :D. G. Boyer
1|, |Lclay at 4 t1. ML ] CASING, SCREEN & CAP
4 - 4 ft., clay, brown, white calcite (?} o -] Material, joints : PVC, threaded
] streaks, dry, crumbly, no odor, .| |- —Cement grout | Diameter :2in. ID
5 1.3 ft. recovery e e Screen type : Johnson Slotted
L] Screen length  : 10 ft.
b - Screen opening : 0.010 slot
] Scrn. ptacement ; 13.8 - 23.8 ft. BLY
4 /1 I . Bottom Cap 0 Q.2 ft PVC
s N }T}—‘PVC casing Protector Casing : Flush-mount steel
_J . L Lock Key # 1 P-493
Clay, light brown to chalk “y B SEALS & SAND PACK
1l 2 color, small calcite (?) crystals, // IR Cement seal type: Cement with 5 %
no odor, 1.5 ft. recovery /// | [';‘ : powered bentonite
A Seal placement :0 - 9.5 ft. BLS
100 Same as above with / A f Annular seal type: Med. bentonite
113 increasing caliche clay, no / // — Bentonite seal Seal placement ghéps]g .PSurf(te. %(I)_Ig )
odor, 1.5 ft. recovery / cL Sand pack type : 10-20 CSS! silica
] 4 A Sand placement : 11.9 - 24 ft. BLS
’ Clay,bl;ght b{gvinf, slighlt)lglI pl(z;s/téc! b)ecoming // I ELEVATIONS
crumbly at 12.4 ft., pebble in. / e .
a1 4 Ll Ground elevation: 3367.71 ft.
at 14 ft., no odor, 2 ft. recovery. ///‘ [ Inner casing, top : 3367.67 ft.
R — . . 7 - Quter casing, top: 3367.87 ft.
Caliche gravel and light brown clay, '// -
dry. At 15.2 ft., clay, brown, plastic s re
151 5 1l At 15.6 ft., gravel and caliche to 16 ft., L /| NOTES
L size to 3/4 in., no odor, 2 ft. recovery. ]
Same as above. At 16.4 ft., clay, light brown 4 g'g fﬁ;ead'”gs '(\lp‘ﬁm")‘;asmed
to gray, hard, slightly plastic. At 17.5 ft., siltyl”,~. 3.5 f1, 11
ﬁ 6 clay, brown, moist, expansive in split spoon, x 8-10 ft. 16
no odor, 2 ft. recovery. A . 10- 12f . 9
1 }—-— : : . —Sand pack
Clay, brown, slightly plastic. .. 12-14 ft. 8
Y gty e / Y 1416 ft. 93
M1 7 1118.7 - 19.1 ft., clayey gravel, dry 2 A GO Lip-q =creen }g ;g ;: 529?
20 H I 19.1 - 20 ft., clay, brown, soft (no moisture),% 20-22 ft. 21
occasional gravel, no odor, 2 ft. recovery. %3% ;: qg
11 8 || Clay, light brown, slightly plastic, but / (Note: PID likely impacted by
- generally hard, no odor, 2 ft. recovery. moisture or exhibited carry-
® £ B ) . S EE over from previous sample)
2 Clay, light brown, occasional small gravel, i H
o l caliche zones (0.1 - 0.2 ft. thick) at / CL H COMPLETION NOTES:
g 9| 22.2, 22.7 and 23.8 - 24 ft., clay expanded g B e G O
5 L1} in spoon, no odor, 2 ft. recovery. % ~—Bottom cap 6/29/95. Purged 30 gallons
> Ciay, light bro.wn, occasional small S prior to sampling, pumped
£ | gravel and caliche zones, no approx. 0.5 gpm.
% 25]1|10]] odor, 2 ft. recovery. Purge info. @30 gal, 1030:
H ) 24 C, 2600 umhos, pH 7
= Depth to water prior to
g Notes: tsgmi;;l:\negrcg;lhzzl ft. below
g Completed hydraulic push at 1000, began auger P g
drilling at 1015. Water on bit at 20 ft, none seen in
hole. Auger hole drilled to 24 ft. No PID measurements.
- Depth to water at 14.24 1. BLS @ 0915 6/29.
:
o
20




LOG OF BORING MW-54A"

(Page 1 of 1)

\mtech3\navajo\ncl 95\mw-54a.ge3

2-29-1996

RFi Phase 11 Date Started: : 12/14/95 Drilling Method: . Hollow Stem Auger
North Colony Landfarm Time Started 11300 Sampling Method:  : 5 ft. core barrel
Navajo Refining Company Date Completed :12/14/95 Drilled By: : Pool Environmental
Artesia, New Mexico Hole Diameter: :8 1/4in. OD Logged By: : D.G. Boyer
Depth | @ EEQ Well: MW-54A
i =2 ell: - .
in g DESCRIPTION ER Well Construction
Feet | o |2 ELEV: 3365.38 Information
0 T . - P P i
| Cored with solid stem auger, 0-5 ft. REAAAR DRILLING INFORMATION
0-2.5 ft. Clayey silt, beW”r some ML - : : . Date completed : 12/14/95
B roots, dry. Log from cuttings. ) A Hole diameter : 8 1/4in.
; 1 1 Depth Hole BLS : 35
4 {2.5-5 ft. Silty clay, light v 3.7 p ] Surface Driling Method : HSA
| brown, dry e Casing Drilled by : Pool Environmental
/ -1 [-—Cement grout Logged by : D. G. Boyer
577! Clay and caliche. Silty clay, light / A - | CASING, SCREEN.& CAP
- brown, very dry. Caliche inclusions ¥, e ) Material, joints : PVC, threaded
] in clay, chatk colar with very smail / - ’:-‘"‘PVC casing g{‘:‘ig:}e;i’ype : fo‘ﬁhégn Siotted
' crystals. 2.2 ft. recovery. 215 Screen length D15t
E < A fe Screen opening : 0.010 slot
L V L Scrn, placement : 12.7 - 27.7 ft. BLS
1 / L Bottom Cap  : 0.2 ft PVC
R / .~ F—Bentonite seal Protector Casing : Above-ground steel
10 Clay with caliche / A Lock Key # . p-493
. 11,8427 ft. Clav. fiah s S SEALS & SAND PACK
1.9-12.7 ft. Clay, light brown / Cement seal tvpe: Ce .
- . 4 : Cement with 5 %
5 || to brown, slightly moist, soft /, CcL ve - powered bentonite
E 12.7-14.7 ft, Same as above % Seal placement : 0 - 8.7 ft. BLS
with caliche gravel to 1 1/4 in. / Annular seal type: N:?d. b(entonit(e3 -
7 4.7 ft, recovery. / : chips, {"Pure Gold"
Seal placement : 8.7 - 10.7 ft, BLS
16711 15-16.4 ft. Siity clay, light brown, / Sand pack type : 10-20 CSS! silica
B slightly damp. o Sand placement : 10.7 - 27.7 ft. BLS
| 16.4-18 ft. Same as above, color [/ ELEVATIONS
3 alternating brn and it. brn, H/C ) / Ground elevation: 3361.96 ft.
-, odor, black streaks at 16.4 ft. / Inner casing, top : 3365.38 ft.
18-18.8 ft. Clay, light brown, / Outer Gasing, top: 3365.66 ft.
7 no odor. 3.8 ft. recovery. //
207177}| 20-20.4 ft. Clay, light brown, / NOTES
e saturated, cohesive, plastic. / )
| 21.3-22 ft. Silty clay. A ngD g.ead'"fgs ‘Dg@’g 95.01
4 || 22-23°4°ft. Clayey caliche gravels, /54 b f o8 tromy 01
= generally small (< 1/2") but bert GC 5-10 ft. 1
\some >3, saturated. / 10-15 ft. 5
23.4-25 ft. Clay with occassional 15-20ft. 908
25 11} gravel. 5 ft. recovery.. CL COMPLETION NOTES:
] 25-26.9 ft. Silty clay, moist with / ’
occassional gravel. A 12/15/95
- - - 11T . Developed with pump, purged
5 26.9-27.3 ft. Clayey silt, wet, / ML ;;_Bonom cap approx. 120 galion to clean,
4 MHMLML—— - 1@ 1.3 ith 4*
27.3-29 ft. Sifty clay, brown, mmst./ CL // test @ 1.3 gpm with 4" drawdow
y 29-30.4 ft. Silty clay w/some sand ;2/22(1/965 0 )
3014 | and v. fine gravels. & ft. recovery. ML / sgrrfgsling B to
B 30.:4;-31 fts. I&lty gravel GM 2500 umhos, pH 7
37-33 ft. Silty sand, light brown, | Bentonite seal | Depth to water prior to
- very fine grained with some sampling: 17.47 ft. below
|| 6 {{clay and gravel, saturated. top inner casing.
33-35 ft. Sand increasing with 2 sM
i gravels. River gravels at 35 ft., %
flat to 3 in. & ft. sample recovery %
35 Notes:
. 6 in. smear of product on auger when
| retreived. Backfilled hole to 27.5 ft. with
medium bentonite chips.
- Depth to water at 14.1 ft. BLS @1130 12/15
Photoionization Detector (PiD) readings are
7 from jar headspace analysis of grab samples
40 - taken from drill cuttings at designated intervals.




LOG OF BORING MW-548B

(Page 1 of 1)

\mtech3\navajo\ncl 95\mw-54b.ge3

2-28-1

RF! Phase i1 Date Started: 1 12/19/35 Drilling Method: : Hollow Stem Auger
North Colony Landfarm Time Started : P.M. Sampling Method: : 5 ft. core barrel
Navajo Refining Company Date Completed : 12/20/95 Drilled By: : Pool Environmental
Artesia, New Mexico Hole Diameter: : 8 1/4in. OD Logged By: : D.G. Boyer
O
Depth § T . - ,
in Q. DESCRIPTION % (8 Well: MW-548 Well Construction
Feet («n% L@ ELEV: 3365.36 information
| —
0 .
] T DRILLING INFORMATION
4 L Date completed : 12/20/95
. . Hole diameter : 8 1/4in.
9 e Depth Hole BLS : 48
i Al g‘;:ﬁge Drilling Method : HSA
1 Drilled by : Pool Environmental
57 Located 12 ft. NE of MW-54A, L. Logged by : D. G. Boyer
= drilled with 12 in. OD HSA to E. CASING. SCREEN & CAP
| 30 ft., no boring log record. . T
. L Material, joints : PVC, threaded
i Left auger in ground fqr temp. A Diameter 2D
] protection/surface casing. i Screen type : Johnson Slotted
J . e Screen length @ 10 ft.
10 Followed in hole with 8 1/4 in. Kl gcreenlopening : 303.081045:130t8 . BLS
i ith . core barre! Al crn. placement : 33.8 - 43.8 ft.
?é'sﬂ?%vé'fn gét o1 /ezt?mrlrg) Ak Bottom Cap 0.2 ft PVC
b e e N Protector Casing : Above-ground steel
. ' - Lock Key # 1 P-493
. ; .4 1.~ Cement grout
| Installed well with base at 44 f1. s SEALS & SAND PACK
15H N Cement seal type: Cement with 5 %
. : bentonite, tremied
b T Seal placement : 0 - 26 ft. BLS
~ .| =T—PVC casing Annular seal type: Liquitd bentonite
1. . grou
] e Seal placement : 26 - 30.6 ft. BLS
LA Sand pack type : 10-20 CSSl silica
20\] K Sand placement : 30.6 - 44 ft. BLS
|_1 : ‘. ELEVATIONS
} AL Ground elevation: 3362.05 ft.
| AL Inner casing, top : 3365.36 ft.
r Al Outer casing, top: 3365.59ft.
el 2e
{ﬂ s NOTES
- No PID Readings taken.
1 /]
I /‘—Bemonite seal | COMPLETION NOTES:
I 29-32.5 ft. Sitty clay, light brown, 7 g Instalied well with base at
30L slightly moist, plastic, occ. gravel bl L] 44 ft. Upon completion,
i {to 2"} every 18 in., no odor, be- / CL ke used 17 bags sand to 32 ft.
i T 1l coming slightly sandy,wet @43.5 ft g\r/izeg';é’zgi% ‘:i“st:S' e 1t
4 32.5-34.6 ft. Clayey sand, light brn f"7" Added 5 ft. liquid bentonite
‘_ - \4 ft. recovery. grout. Cemented to surface
/ sC with cement grout, mixed
35 1 ~ T e in grout tank at ratio of
| 34.‘6 36.8 ft. Sandy clay, very fine /7 3 bags cement with 1 cup
2 grained sand. Py D bentonite powder.
36.8-37.8 ft. Gravels with clay. ] [
. = and pack
River gravel, smooth, rounded, gray ;-3'; Sand pac 12/21/95
—f\to 3 in., saturated. 4 ft. recovery. 75" Screen Developed with pump.
40 \37.8-38.5 1T, Sandy clay. / ‘ 12/22/95
3 [| 38.5-42 ft. Gravels, clean, pea-sized b Purge,d 15 a;lgr;sgprior to
A ) N : -0 sampling, :
| up to 3 in.(mainly 3/4-1 1/2 in.) 2400 urnhos, pH 7
Depth to water prior to
177 42-44 ft. Clayey gravel. = sampling: 17.44 ft. below
b — “===—RBottom cap top inner casing.
45
4 .
h 44-48 ft. Clay, brown, stiff, dry.
1 5 ft. recovery
1 Notes:
Auger jammed w/rock @ 41.5 ft., pulled
50 out core barrel, cleaned, reentered hole.




LOG OF BORING MW-55 (NCL 95-07)

(Page 1 of 1)

e3

A\mtech3\navajo\ncl 85\mw-§5.

2-29.1996

RFI Phase !l Date Started: : 06/25/95 Drilling Method: . Hydraulic push
North Colony Landfarm Time Started 21215 Sampling Method: : 2'x3/4"10 Spiitspoon
Navajo Refining Company Date Completed : 06/25/95 Drilled By: : Pool Environmental
Artesia, New Mexico Hole Diameter: ;2" Logged By: : D.G. Boyer
Depth | & 2
ep 2 x Well: MW-55 .
in g- DESCRIPTION % 8 Well COI’\SUFICJEIOH
Feet | |8 ELEV: 3363.57 Information
0 e
A0 DRILLING INFORMATION
1 S IE Date completed : 8/08/95
No information b Hole diameter : 8 1/4 in.
. -1 ol Depth Hole BLS : 23.9 ft.
3 [ [] " Surface Drilling Method : HSA
] . asing Drifled by : Pool Environmental
Clay, brown with white streaks, e 1L Logged by :D. G. Boyer
A lighter brown at 4.2 ft., no odor, % N CASING, SCREEN & CAP
1.2 ft. recovery L TAl Material, joints : PVC, threaded
| / L. Cement grout Diameter 2in. 1D
5 A et Screen type : Johnson Slotted
// Al Screen length @ 10 ft.
h 7 AT d Screen opening : 0.010 slot
/ Al Scrn. placement : 13.7 - 23.7 ft. BLS
4 ", ,_T"PVC casing Bottom Cap oo 0.2 ft PVC
i Protector Casing : Above-ground steel
/ a0 Lock Key # : P-493
Clay, brown to chalk color, dry, / 1k SEALS & SAND PACK
112 || Some brown staining on coré % P e el e e bontorite
o surface, 1.7 ft. recovery / / % Seal placement :0- 9.1 ft. BLS
10 Clay, light brown with soft zones / ? -—Bentonite seal | Annular seal type: Mh‘?d’ b(‘?',?,m”’tg Id")
h . : ’ : chips, {"Pure Gol
13 every few inches, extensive small / A é Seal placement : 9.1 -11.2 ft. BLS
crystals where soft, 2 ft. recovery . / R Sand pack type : 10-20 CSS! silica
i /4 . Sand placement : 11.2 - 23.9 ft. BLS
Clay, light brown, fewer zanes with / 4oL : ELEVATIONS
4| 4 || crystals, 1 ft. recovery / . Ground elevation: 3360.75 ft.
/ : Inner casing, top : 3363.57 ft.
B : QOuter casing, top: 3363.97 ft.
Clay, light brown, no caliche zones, / b o N
| lighter color and softer at 16 ft., / e
15115 v DR
2 ft. recovery ) / = NOTES
e . # = PID Readings (ppm}:
Clay, very light brown, hard, = 03 ft o nes e asured
2 ft. recovery . Sy 3.5 ft. 30
e ‘ SR 8-10ft, 49
| : 17 Sand.pack 10-12ft. 45
Clay, brown, some lighter eolor / E ;i}g 2 %3
115 zones, no caliche, 2 ft. recovery / ';::; Screen 16-18 ft. 22
/ R 18-20 fr. 18
P = A 20-22 ft. 18
20 Same as above, 2 ft. recavery, / R (Note: PID likely impacted by
} b moisture or exhibited carry-
1 8 ;_-5;; over from previous sample)
/] 3;5}; COMPLETION NOTES:
S Driller bailed 22 galions 8/8
I e Developed with pump 8/9/95
o Purged 30 gallons prior to
J ~—Bottom cap sampling, pumped at 1.5 gpm

30

Notes:
No odor in any core sampie

Depth to water at 17.3 ft. BLS @1600 6/25.

Plugged back hole with medium bentonite chips, hydrated
with 5 gallons fresh water. Photoionization Detector (PID)
readings are from jar headspace analysis of grab samples
taken from drill cuttings at designated intervals. On 8/08/95,
hole was redrilled and completed as MW-55 with DTW

of 12.3 ft. BLS.

with pump intake at 20 ft.
Purge info. @25gal, 0855:
22 C, 2800 umhos, pH 7
Depth to water prior to
sampling: 15.36 ft. below
top inner casing.




LOG OF BORING NCL 95-07 (MW-55)

{(Page 1 of 1)

2-29-1 ’ \mtech3\navajo\nel 95\nc95-07.9e3

RF| Phase Il Date Started: : 06/25/95 Drilling Method: : Hydraulic push
North Colony Landfarm Time Started 12156 Sampling Method:  : 2'x3/4"ID Splitspoon
Navajo Refining Company Date Completed : 06/25/95 Drilled By: : Pool Environmental
Artesia, New Mexico Hole Diameter: : 2" Logged By: : D.G. Boyer
&)
Depth | & T Well: MW-55 .
in |t 8 DESCRIPTION 2w Well Construction
Feet| | & £ 2 ELEV: 3363.57 Information
(O :
: r. DRILLING INFORMATION
. Date completed : 8/08/95
No information 1AL Hole diameter : 8 1/4 in.
. AL Surface Depth Hale BLS : 23.8 ft.
) A , Drilling Method : HSA
‘] 70 Casing Drilled by : Pool Environmental
. Clay, brown with white streaks, % L Logged by :D. G. Bover
‘i 1 lighter brown at 4.2 ft., no odor, o A CASING, SCREEN & CAP
. 1.2 ft. recovery o T Material, joints : PVC, threaded
5| | L— /f// i Cement grout | piameter 2in. ID
B //' A, Screen type : Johnson Slotted
| g KIS Screen length @ 10 ft,
a A A Screen opening : 0.010 slot
: // Al Scrn. placement : 13.7 - 23.7 ft. BLS
E " FTPVC casing Bottom Cap 1 0.2 ft PVC
e AL Protector Casing : Above-ground steel
] ; // SN Lock Key # : P-493
' Clay, brown to chalk coior, dry, i 13 SEALS & SAND PACK
9 crumbly, caliche' clay at 8 ft., /// R Cement seal type: Cement with 5 %
some brown .staining on core ¥ / 7] A : powered bentonite
10 surface, 1.7 ft. recovery 7 7] Seal placement :0- 8.1 ft. BLS
|| Clay, light brown with soft zones / ~| [/ Bentonite seal | Annular seal type: gﬁgé b(e._r*;tfrr;itgmd")
| 5 |jevery few inches, extensive small / Seal placement : 9.1 - 11.2 ft. BLS
crystals where soft, 2 ft. recovery /) Sand pack type : 10-20 CSSI silica
B 1 / Sand placement : 11.2 - 23.9 ft. BLS
Clay,vllight ?rown, fewer zones with /,/ cL ELEVATIONS
1] 4 |, crystals, 1 ft. recov\ery ///:’// Ground elevation: 3360.75 ft.
Inner casing, top : 3363.57 ft.
A _ Outer casing, top: 3363.97 ft.
Clay, light brown, no caliche zones,
154 5 | ighter color and softer at 16 ft., /
2 ft. recovery / NOTES
A ] PID Readings (ppm):
SI?Y' very light brown, hard // 0-3 ft. Not measured
4l g t. recovery 9 ) 3-5 f1. 30
. 8-10 ft. 49
1] / —Sand pack 10-12 ft. 45
Clay, brown, some lighter color e 12-144t. 29
zones, no caliche, 2 ft. recover Screen 14-16 ft. 34
417 ’ r 4T Y " 16-18 4. 22
T 18-20 ft. 18
20 / 20-22 ft. 18
Same as above, 2 ft. recovery, / {Note: PID likely impacted by
moisture or exhibited carry-
11 8 over from previous sample}
COMPLETION NOTES:
Driller bailed 22 gallons 8/8
I Developed with pump 8/9/95
= Purged 30 gallons prior to
. ~—Bottom cap Sa‘?p‘pling, p‘uT’fd ?t21o.5ﬂgpm
with pump intake a .
i Notes: Purge info. @25gal, 0855:
25 No.odor in any core sample 22 C, 2800 umhos, pH 7

Depth to water at 17.3 ft. BLS @1 600 6/25.
Plugged back hole with medium bentonite chips, hydrated
with 5 gallons fresh water. Photoionization Detector (PID)
readings are from jar headspace analysis of grab samples
taken from drill cuttings at designated intervals. On 8/08/95,

hole was redrilled and completed as MW-55 with DTW

of 12.3 ft. BLS.

Depth to water prior to
sampling: 15.36 ft. below
top inner casing.




\mtech3\navajo\ncl 95\mw-56.ge3

2-29-1996

LOG OF BORING MW-56 (NCL 95-16)
(Page 1 of 1)
RFI Phase |l Date Started: : 08/07/95 Drilling Method: : Hollow Stem Auger ‘
North Colony Landfarm Time Started 1315 Sampling Method: : 5 ft. core barrel
Navajo Refining Company | Date Completed : 08/07/95 Drilled By: : Pool Environmental
Artesia, New Mexico Hole Diameter: : 8 1/4 in. OD Logged By: : D.G. Boyer
O
Depth H T Well:
; = ell: MW-56 .
in g- DESCRIPTION CARY Well Constryctlon
Feet | © c|® ELEV: 3362.05 Information
w (&) o
0 1=
NI B DRILLING INFORMATION
7] : : : Date completed : 8/07/95
No information - cored with S R gmetr?llimlmgis : 241 4;1 in.
i : A Aol epth Hole : i
solid stem auger, O - 4 ft. Ers Surface Drilling Method : HSA
. Casing Drilled by : Pool Environmental
] : : Logged by : D. G. Boyer
R . A L CASING, SCREEN & CAP
e, nt grout Material, joints : PVC, threaded
| / L [T Cement grout | eter :2in. ID
5 Clay, dark brown with white flecks, i Sereen type,  Johnson Siorted
" . o e cree N .
b Snfff’ plastic, no odor, / A Screen opening : 0.010 slot
1 2 ft. recovery // AL Scrn. placement : 13.4 - 23.4 ft. BLS
1 | F1—PVC casing Bottom Cap 0.2 ft PVC
ﬁ K/j L Protector gasing . Above-ground steel
P AL Lock Key : P-493
1 ?’_'f 215 SEALS & SAND PACK
R el Cement seal type: Cement with 5 %
Same as sbove. / 4 / : powered bentonite .
101 ; A /I~ Bentonite seal /S\eai [I]zlaecseergle?t eS ;)A—dB.g ft't BLtS
10.1 - 11.2 ft., caliche clay, / g nny ype: h¢ . (g'r; onlg )
i chalk and light brown mottling, A A Seal placement %,EIBP?’1 1 (;"f? BCLS
5 stiff, slightly damp, no odor. cL = Sand pack type : 10-20 CSSl silica
i / Sand placement : 11.0 - 24 ft. BLS
11.2- 11.8 ft.asamze as above, // ELEVATIONS
- very stiff, no odor, 2.8 ft. recovery. / Ground elevation: 3359,13 ft.
i’ Inner casing, top: 3362.05 ft.
| L~ : Quter casing, top: 3362.42 ft.
. Caliche clay, brown, dry crumbly, |, e
151 no odor. L =
// : NOTES
T : N PID Readings {ppm):
3 16.6 - 17.8 ft., gravelly, 2 in. / Ha 0-4 ft. Not measured
R water in hole. 3.8 ft. recovery. / B 7-9 it. 0
= ot 12-13 ft. 0
) % -1 1 [~ Sand pack 15-16ft. 2
2 :B-H—screen 17-18 ft. 2
- - 20-21 ft. 2
4 / : 23.24ft. 4
19 - 20.6 ft. Clayey gravel to gravellf%%
clay, light gray to white, caliche b GO
20 gravel to 1 in. S CH COMPLETION NOTES:
- . VH Driller bailed 6.9 gallons 8/8
4 . 5 = Developed with pump 8/9/95
| 20.6 - 24 ft. Silty clay, light brown b A Purged 30 gallons prior to
to chalk color with occassional / CL = sq;r;pling, ppr;ﬁ;?(ed 31210.6ftgpm
- Y i A with pump intake at .
- | gravel, 5 fr. recovery / i Purge info. @30 gal, 0940:
A - *H-—Bottom cap 23 C, 4700 umhos, pH 7
""" Depth to water prior to
sampling: 14.4 ft. below
l Notes: top inner casing.
25 NCL 95-16 located 10 ft. N, of Drum Storage
Area wall, 103 ft. SE of 95-13, and 232 ft.
-l SW of MW-45.
Depth to water at 12.1 ft. BLS @1345 8/08.
- Photoionization Detector (PID)
readings are from jar headspace analysis of grab samples
b taken from drill cuttings at designated intervals. On 8/08/95,
hole was bailed by drillers to develop.
301




LOG OF BORING MW-61

(Page 1 of 1)

I'd
&

See log of well MW-61 for well construction information.
No lab sample in top 2 fi. - fill material
H/C = Petroleurn Hydrocarbon

‘ RCRA Facility Investigation Date, Time Started  : 04/27/05; 1400 Drilled By : Eco/Enviro Drilling
‘ Group | SWMU/AQC Date, Time Completed : 04/27/05; 1815 Logged By :D.G. Boyer
Navajo Refining,Company Hole Diameter ~~ : 8 1/4" Northing Coordinate
Artesia, New Mexico Drilling'Method - Hollow Stem Auger Easting Coordinate
April 25-28, 2005 Drilling Equipment . Foremost-Mobile B-57 Survey By
Sample Method
S8 Split Spoon (18" or 24"} CED
E’ —_ CB Core Barrel (2.5' or 5') '§
g § o CT Auger Cuttings Té‘l g
Depth | S T NR No recovery 8] o
in [o% g 4] o £ ~ =
Pl | E | 3 | 3 | = 05| 85 |paceLabn
eei K £ a & DESCRIPTION g | Qg |racetab o
o 0-2 ft. FILL MATERIAL
- 2-3.2 ft. (slough)
i AR
cB 3.2
—l "1 3.2-5 f. CLAY, brown, Very—stifF drgl—,' with limestone and caliche 2048818-015
CL gravels to 1 in., no H/C stain or odor
s . e L e e e e e e e e e . m— - — — — a—
N w4 5-7 ft. SANDY, CLAYEY GRAVEL, moist, sand light brown, fine
A grained, gravels are limestone river gravels to 2 in., no H/C stain or
odor 6-7 19.0
j cB 3 GC 7.5-9 ft. CLAYEY GRAVEL, light brown, gravels to 2 in.
8-9 11.2
4
T 10 — e e —
o GC 10-10.8 ft. CLAYEY GRAVEL  lightbrown, |
AN~ 10.8-13.4 ft. GRAVELLY CLAY, mottied gray and light brown, 1112 | 468
- cL limestone gravels, H/C staining and odor, generalty dry but gasoline
” cB 5 < at 12.2 ft.
o 4 y 1214 | 628
=0 [ I O (000
S : CA 13.4-13.9 ft. Fractured CALICHE with hydrocarbon product
E cL (gasoliney N
g v 7 A\13.9-15 . CLAY, gray, stif, dry, HIC staining and odor _
P — CUML || [/ 15-17 ft. SILTY CLAY/CLAYEY SILT/SANDY CLAY (mixture), gray,
2 | /| dry, very fine grained sand, gasoline odor 1617 | 422
s CB 4.6
g -
= CL 18-19 | 456
> N
2l 20
2 : cL
z 21-22 | 907 2048818-019
3 .
s CB 4.3 SP
z 1
2 f : 23-24 | 108
g .1 CL 22.7-24 .3 ft. SILTY CLAY, mottled gray to light brown, soft, H/C odor
2 Y
Bl ogd LV BAA e
2,, 25 25-27.1 ft. CLAY, light brown, soft, plastic, little or no H/C odor
4
<
z 27.1-28.4 ft. CLAY, with caliche gravels to 1/4", brown, 26-27 | 80.8
2 4
H N 8 > CL 28.4-30 ft. CLAY, mottled with frequent caliche gravel, dry, very
2 stiff, little or no H/C odor
g . 28-30 | 17.9
3 2048818-020
ol op——rdord — LA e - - - e e
&
2 Notes:
i3




LOG OF BORING MW-62

(Page 1 of 1)

,,,,,,,

)

C:Documents and Seltings\Dave Boyer\My Documents\Navajo\Artesia Refinery\Monitor Wells 2005WW-62bor.bor

RCRA Facility investigation Date, Time Started : 04/27/05; 0930 Drilled By 1 Eco/Enviro Drilling
Grpup | SWMU/AOC Date, Time Completed : 04/27/05; 1245 Logged By : D.G. Boyer
Navajo Refining Company Hole Diameter 2818 Northing Coordinate
Artesia, New Mexico Drilling Method : Hollow Stem Auger Easting Coordinate
April 25-29, 2005 Drilling Equipment . Foremost-Mobile B-57 Survey By
Sample Method
SS Split Spoon (18" or 24") g’
E —_ CB Core Barrel (2.5' or 5') E
£ o ) —
- g g o CT Auger Cuttings ‘é’ DD:
ep i ® I NR No recovery o T
in o g [77] Q. = =
Feot | & o ? 0 DESCRIPTION o5 | §E | paceLabNo
©o |l x| =2 1° £ |a g :
0
0-2 ft. FILL MATERIAL
T AR 2-2.9 ft. GRAVELLY SILT, light brown, possible fill material
1 ce 3
1 cL 2.8-4.4 ft. GRAVELLY CLAY, light brown to brown, caliche gravels
. to 1in. 3-5 20.2
5 CH 4.4-5 ft. FAT CLAY, brown, very stiff, noH/Codor
] 7 5-7 ft. FAT CLAY, brown, stiff, occasional caliche streaks, no H/C
odor
4 CH 7-8.5 ft. FAT CLAY, gray staining, H2S odor
8 | s /
- (A
. CACL % 8.5-10 ft. CALICHE, soft with CLAY, light gray, H2S odor 810 | 207
10 4 -
DRl A 10-12.5 ft. Soft CALICHE and CLAY, mottied fight brown and gray, (
. %7 | H2S odor, gasoline (?) product at 12 ft. /
=) 12.5-14.5 ft. Soft CALICHE and CLAY, gray, dry, gasoline odor
. 1-13 | 59 -
cB 45 |cacLB throughout zone ! 2 | 2048818-014
] %
. S 13-15 | 545
15 > —_— e — e e - — — — —
B 15-19.5 ft. CALICHE and CLAY mixture, caliche soft, occasional
q
- % hard fragments, some calcite crystals, clay is silty, mainly gray but
i % some mottled light brown and gray, dry, H2S and gasoline odor 1618 | 382
CB 45 |CACL ?é% throughout.
" 2
s )%Z 18-20 | 192
20 t ‘
ML ’ l I (20-20.2 ft. slough, gasoline and water saturated)
N o 20.2-21 fi. SILT, black, slightly moist
4 S| 21-23.2 ft. CLAY with soft CALICHE, light gray and dark brown, dry,
CB 3.2 @fq gasoline odor throughout.
. CcLCA ?’Q
25 - —
25-28.3 ft. CLAY, gray and dark gray, very stiff, dry, gasoline odor
T | s | c ‘
b 28.3-30 ft. CLAY, mottled brown and light brown, occasional caliche
] gravel, very stiff, dry, litlle or no H/C odor
2048818-018
30
Notes:

See log of welt MW-62 for well construction information.

No PID sample in zones of water or hydrocarbon saturation or at base of boring
No lab sampie in top 2 ft. - fill material
HIC = Petroleurn Hydrocarbon

/
{ |
‘ |




LOG OF BORING MW-63

(Page 1 of 1)

RCRA Facility Investigation
Group | SWMU/AOC
Navajo Refining Company
Artesia, New Mexico

Date, Time Started : 04/28/05; 0800
Date, Time Completed : 04/25/05; 1200
Hole Diameter 1 81/4"

Drilling Method : Hollow Stem Auger

April 25-29, 2005

Drilling Equipment : Foremost-Mabile B-57

. Eco/Enviro Drilling
: D.G. Boyer

Drilled By

Logged By
Northing Coordinate
Easting Coordinate
Survey By

Depth

Feet

Sample Method

ft.)

Recovery (

UsSCs
GRAPHIC

Sample Method

SS Split Spoon (18" or 24")
CB Core Barrel (2.5' or 5')
CT Auger Cuttings

NR No recovery

DESCRIPTION

PID Interval

(ft)

Peak PID Reading

(ppm)

Pace Lab No.

.

TN

cB

1.8

0-1.8 ft. Sand, clay, gravel mixture, native material to ~2 ft. then
cobbles, no H/C stain or odor

10

cB

2.7

5-6.6 ft. GRAVEL, silty, light brown, large limestone cobbles to 3" (or
fragments of bigger ones).

15

cB

3.6

CA

v

AN

CL/ICA

VSUSTSURY.
@@

00 APNTIATAIENN
o
Q ¢
9,

7.2-7.7 ft. CALICHE, white, soft, sweet chemical odor

10-10.8 ft. CALICHE, white, horizontally stratified, fractured, water,
hydrocarbon saturated.

10.8-13 ft. CALICHE and SILTY CLAY, gray, with frequent gravel to
2", caliche soft.

<y
<

CA

<Y
Y

)ﬂﬂQn

13-13.6 ft. CALICHE, white, soft, strong H/C and H2S odor
throughout

20

CB

"y

cucA Y

.

\Sd] !
NSNS

15-17.4 SILTY CLAY and CALICHE, clay light grayish-brown, caliche
soft, dry, occasional limestone gravel, strong H/C odor

CH

25

cB

CcL

20-21 ft. GRAVELLY CLAY, gray, soft, moist, water and thin H/C

saturated (possible slough).
21-22 ft. Caliche clay, mottled very light brown (chalk color) and

CH

gray, soft, strong H/C odor

30

cB

CH

25-27.4 ft. (Slough - clay and caliche with H/C odor)

27.4-30 ft. FAT CLAY, light brown (chalk color), with occasional
gravel, very stiff, dry, very plastic when wetted, no H/C odor

7-9

11-12

13-15

16-18

18-20

28-30

0.1

1106

1107

785

924

926

3.4

2048818-021

2048818-022

2048818-017

lents and Setlings\Dave BoyertMy Documents\Navajo\Artesia Refinery\Monitor Wells 2005\MW-63bor.bo

p
C \’

Notes:

See log of well MW-83 for well construction information.
No PID sample in zones of water or hydrocarbon saturation.
HIC = Petroleum Hydrocarbon




C:\Documents and Settings\Dave Boyer\My Documents\Navajo\Artesia Refinery\Monitor Wells 2005\MW-64bor.bor

LOG OF BORING MW-64
(Page 1 of 1)
RCRA Facility Investigation ' Date, Time Starled ~ : 04/28/05; 1030 Drilied By - Eco/Enviro Drilting
Group | SWMU/AOC Date, Time Completed : 04/28/05; 1430 Logged By : D.G. Boyer
Navajo Refining Company Hole Diameter 8 1/4" Northing Coordinate
Artesia, Naw Mexico Drilling Method : Hollow Stem Auger Easting Coordinate
. April 25-29, 2005 Drilling Equipment : Foremost-Mobile B-57 Survey By
Sample Method
SS Split Spoon (18" or 24") g’
3 —_ CB Core Barrel (2.5' or 5" B
= - _ )
2 ~ CT Auger Cuttings © 'd
= > 8} c 0
Depth | g @ I NR No recovery o F
in =3 3 [} o £ ol
E E [8] Q § 0 — 3] g_
eel 3 K 8 & DESCRIPTION T= | 28 Pace Lab No.
0
7 0-4 ft. FAT CLAY, brown and black, H/C staining and odor
1 cs 4 /
i 2-4 291 .| 2048825.019
_ CH
4.5 912
5 /
1 / 6-7 748
1 cs 5 A N —— —_—— — — — — — | 78 303
- K01 7.5-10 ft. CLAY with CALICHE, gray and light brown, caliche soft,
cueal” G clay crumbly, H/C odor
10 S e o o e e e — e e -
10-11.8 ft. CLAY, gray-black-brown, stiff, dry, H/C odor < J
11.8-14.4 ft. CLAY, gray, crumbly, dry, gasoline on core from i 1
cB 4.4 CL 13.2-13.6 L. 12-13 | 486
i 14-15 | 959 | 2048825-024
1 . —— = — — — - = — =
° K] 15-17.3 ft. Clay and caliche, gray clay and soft caliche, H/C
7 cLcal/” B saturated (gasoline-light colored, foamy)
] ° 1% /'/ 17.3-20 ft. SILTY CLAY, gray, soft, H/C saturated
i CL ’////!
I8
20 Ca_ PRGJES) 2071 it CALICHE. straifid (‘Gookie" sized in sample tube),
- = ?b" fractured, gasoline saturated. VI .
il 8751 21-23.8 ft. CLAY and soft CALICHE, clay gray, gasoline product or § 948
CB 38 ?Kq odor through out.
- CL/CA 9
Q 23-24 618
- ?gq
25 L] 26-30 #. SILTY CLAY, gray, damp, crumbly, H/C odor (?)
- 1%9% A '
4 ‘ 149% A
CB 5 CL A
- d /
i , t/‘
y 7
%0 A
Notes: ’ f
See log of well MW-B4 for well construction information. :
No PID sample in zones of water or hydrocarbon saturation or at base of boring '
due to hydrocarbon product irt tube.
HIC = Petroleum Hydrocarbon




LOG OF BORING MW-66

(Page 1 of 1)

and Settings\Dave Boyer\My Documents\Navajo\Artesia Refinery\Monitor Wells 2005\MW-66bor.bor .

C:\Docl

RCRA Facility Investigation Date, Time Started ~ : 04/26/05; 0815 Drilled By : Eco/Enviro Drilling
Group | SWMU/AQC Date, Time Completed : 04/26/05; 1330 Logged By : D.G. Boyer
Navajo Refining Company Hole Diameter .8 1/4" Northing Coordinate  :
Artesia, New Mexico Drilling Method - Hollow Stem Auger Easting Coordinate
Aprit 25-29, 2005 Drilling Equipment : Foremost-Mobile B-57 Survey By
Sample Method
SS Split Spoon (18" or 24") 2
E - CB Core Barrel (2.5' or §') E
g ‘3; o CT Auger Cuttings _g g
Depth o ) T NR No recovery 2 o
"Bl 88 |% Sk
Feet § éﬁ @ % - DESCRIPTION = &1‘3\% Pace Lab No.
0 AR 0-0.7 ft. FILL MATERIAL
7 A 0.7-1.7 ft. SILTY CLAY, brown becoming dark gray at base, septic
i L/ | odor 0-4 431 2048825-001
cB 1.7 M
4 CL U
V1 /V
M
i 4’ 45 | 836
5 5-10 ft. FAT CLAY, brown 5-7 ft. then becoming gray from 7-10 ft.,
1 soft, H/C odor
6-7 351
le !l s | c
1 9-10 213
10 10-15 ft. SILTY CLAY/CLAYEY SILT, black and gray, becoming (A
. cream color at base, dry, gasoline odor throughout, trace of H/C 10-12.51 1.018 | 2048825-020 \
( product on core bharrel '
cB 5
1 13-15 | 968
19 15-17 ft. SILTY CLAY, gray, dry, friable, gasoline odor
] 15-17 | 949
|
CcB 3.3 17-17.8 ft. CLAY, gray, gasoline odor
- 17-19 | 871 2048825-018
i 1 Driller notes cobbles from 19-24 ft.
20 20-22 ft. CLAYEY GRAVEL, gray, limestone gravel to 2 in., water
and H/C saturated.
1 ce | a2 7 22-23.2 ft. GRAVELLY CLAY, water saturated
25 - -
25-26.6 ft. GRAVEL, poorly graded (uniform, pea gravel), with clay
1 — 26.6-27 ft. CLAY, light brown and gray, H/C odor
i c8 4 ul 27-28 ft. GRAVELLY CLAY, limestone gravels in tight fight brown
\clay
7 CL V, 28-29 ft. SILTY CLAY, light brown, slight H/C odor J J 2048825-002
30
Notes:

See log of well MW-66 for well construction information.
No PID sample in zones of water or hydrocarbon saturation or at base of boring
H/C = Petroleum Hydrocarbon
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-
LOG OF BORING MW-65
' ’ ' (Page 1 of 1)
RCRA Facility Investigation Date, Time Started ~ : 04/26/05; 1530 Drilied By. . Eco/Enviro Drilling
Group | SWMU/AQOC Date, Time Completed : 04/26/05; 1730 Logged By :D.G. Boyer
Navajo Reﬁning Company Hole Diameter 18 14" . Northing Coordinate
Artesia, New Mexico Drilling Method : Hollow Stem Auger Easting Coordinate
April 25-29, 2005 Drilling Equipment : Foremost-Mobile B-57 Survey By
Sample Method
S8 Split Spoon (18" or 24") E)
E —_ CB Core Barrel (2.5' or 5') E
g “E; o CT Auger Cuttings g g
Depth ) © T NR No recovery o T
in g- 3 8 % = xE
Feet 3 o511 %a No.
R T T = G DESCRIPTION 051 88| PacelabNo
0
0-1.9 ft. FILL MATERIAL, asphalt, gravel 7
s AR
R cB 3 V 1.9-4 ft. FAT CLAY, brown, becoming black at base, very stiff, H/C
4 odor at base. 2-4 107 2048825-021
CH
: ¢ I
| ///X 5-10 ft. SILTY CLAY, gray, becoming gray-black at tip, very stiff,
| strong H/C odor throughout. 5-7 567
4P
. A
CcB 5 cL // //
-l % /‘ 7-9 407
| g // Wi
10 v /M
Gl 10-10.4 ft. CLAY, dark gray (slough?) _J
7 CLUML MJ 10.4-12.4 ft. SILTY CLAY/CLAYEY SILT, light brown, strong
4 2P gasoline odor 11-13 | 841
] XS] 12.4-13.1 ft. CALICHE, with clay, hard rock fragments, gasoline odor
CA SYSWS
- 13-15 | 1,097 2048825-022
=V §
15 Lo L\b e e e e e e mme . e e — — e e — —
DX, 15-15.4 ft. (slough)
b 3775 15.4-17.6 ft. CALICHE, clayey, brown, very fractured, gasoline
B 375 79 saturated.
CB 26 CA B4
i 57579
N 2N 0] s e s e e e e i m— — —— —— —— e—— e A —
20 Vi 20-21.5 ft. {slough)
= 1 Il 21.5-25 ft. CLAY and SILTY CLAY, brown, very stiff, damp, friable,
] A/ H/C vapor saturated
e | 5 | cL /j
i /
V1 A
V| A
% 25-26.3 ft. CLAY, brown, mottied, very stiff
- 26.3-26.9 ft. CLAY, light gray, mottied, slight H/C odor (?)
26.9-30 ft. FAT CLAY, brown, very stiff, very plastic, slight soft
. i ?
cB 5 oL area at 28.5 ft., slight H/C odor (?)
M 2048825-023
30
Notes:
See log of well MW-65 for weill construction information.
No PID sample in zones of water or hydrocarbon saturation or at base of boring
HIC = Petroleum Hydrocarbon
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See log of well MW-67 for well construction information.
H/C = Petroleum Hydrocarbon

LOG OF BORING MW-67
(Page 1 of 1)
RCRA Facility Investigation Date, Time Started  : 04/25/05; 1140 Drilled By : Eco/Enviro Drilling
Group | SWMUW/AOC Date, Time Completed : 04/25/05; 1730 Logged By : D.G. Boyer
Navajo Refining Company Hole Diameter 18 14" Northing Coordinate
Artesia, New Mexico Drilling Method : Hollow Stem Auger Easting Coordinate
April 25-29, 2005 Drilling Equipment : Foremost-Mobile B-57 Survey By
[ Sample Method
S5 Split Spoon (18" or 24™) g)
8| - CB Core Barrel (2.5' or 5) B
@ = i © 4
= = 0 CT Auger Cuttings g =
Depth o @ T NR No recovery 2 o
in a 3 %] o = =
Feet | & S| & | = DESCRIPTION 05| 8| paceLaNo.
7 x > O oE | a8
0
0-1.9 ft. FILL MATERIAL, clay with uniform gravels 1/2-3/4 in.,
4 C8 1.8 AR concrete in tip. Clay brown, very dry, possible slight odor 0-2 0.3 2048804-027
| CLAY (Euttmgs_)_ _____________
1 er cL-
S S < O
5-5.2 ft. Slough
7] 5.2-6.5 ft. SILTY CLAY, brown, dry, possible H/C odor 5-7 13.0
6.5-7.7 ft. CLAY, mottled light brown, yellow and gray
] cB 5 cL 7.7-10 ft. SILTY CLAY, stratified with black H/C streaks, occasional
i caliche gravel to 3/4 in., slightly maist, strong H/C odor
. 8-10 473 2048804-028
10 B T
10-13 ft. CLAY, tight
- 10.5-12 ft. H/C saturated (gasoline) 10-12 | 167 2048804-029
| cB 5 CL
. 13-15 ft. SILTY CLAY
N 13-15 | 250
15
-
cL 16-17 | 323
CB 5 17-18 | 269 2048804-030
~ CL
A cL
20
CL
) =t A 20.9-21.2 ft. GRAVELLY CLAY, light gray, water saturated,
_ cL "’-'\li_mes_ton_g;_ gravels roundedto 2in. __/
e 212215 ft. SILTY CLAY, light gray, H/C odor _/ 2223 | 324
CL 21.5-22.1 ft. GRAVELLY CLAY, light gray, water saturated,
limestone gravels ro_'u_ndgd th.ﬂ — 0425 | 229
25 22.1-23.2 ft. CLAY, light gray, tight, moist
23.2-24.5 SILTY CLAY, mottled light brown and light gray
] 24.5-25 ft. SILTY CLAY, light brown, slight H/C odor
- 25-27.3 ft. SILTY CLAY, light yellowish brown, occasional soft
cB 32 CL caliche gravel
7 27.3-28.2 ft. CLAY, light brown, dry, very stiff, no H/C staining or
| odor 28-30 | 13.0 2048804-031
-+t L L e e - - = = = = = = = = —
Noies:




Cat 130N & N1l §yd

well

£ Mo-3/ (ne LB

Project

Navajo Refinery

Sample Log Page 1 of

Location SW comer of Colany landfarm

—_———

Drilling Contractor D. Anderson

Rig Type

Hollow stem

Driller Richard Helper -ddie

Hole Diameter

Type of S

amcle SDPlit spoon &

B inches Drilling Fluig N/A
10/19/82 Date and Time
1:30om Drilling £nd  3:00;

Date and Time
Drilling Began

SHELDY
Geraghty ancé Miller Representative

J. Danchv and T. Bouvette

5lows per L3 Depth
€ irnches Recovery Sample Description Feet to Feet
Fill - brown topsoil with gravel and concrete 0-2
brittle brown silty clay, poorly sorted with
white pehbles 2 -3
; brittle brown silty clav, dense no pebbles 3 -7
tan silty clay, plastic, moist 7 - 8%
{5 —11-1% 1‘5-‘;1:5—1: igoon gray silty.clay w/gyp. & -1mweather anhydrire -
{ B pocrly sorted, organic smell 8% - 14
split spoon &Imite gravel water bearing sezss (27) ,
6 -6-8114-15% interbad w/gray brown silty clay,szturated 14 - 16
split spoon brown brittle sandy silty clzy w/red & wte
A Y | i 16 - 20
17% - 19 coarse gralins
20 - 22

|Shelby tube
20 = 22

red clay, well sorted, wrisaturated
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DETAILS OF WELL CONSTRUCTION

DATE  10/22/82 WELL #1

PROJECT Navajo Refinery LOCATION

WATER LEVEL MEASUREMENT Beld 10-5 wet 0.34  pryy 10.26

1

» T
I §
SR O B
T
protective steel casing oo '
1 S
s
2 inch (i.d.) PVC well casing[ - ;
1 A
1
’/ /
1 GIDLOCIC
1
-1 ] LOG
L1 L]
-1 1]
1 ¥
cemsnt grout —_— /
/ |1
clay seal — S
<4 ©
ol [
_._]_'.3_. fr. w": t:»D
dege Oa
ool g 22
On =
co b
°l——1%o
.'D'o = e
cravel pack —_—5 °p
—_—rn
o RIS
2 inch (1.8.) PVC on —:0
well screen D.020 slot ‘;g_:_: po
Ool— oo
18 fr. - g S5 °
- coao obo
o 800Dy

A9 fr.

All measurements are referred to langd
vrface except depth to water which is

- -

measvres from top of casing
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well _ #2 MwW-32/p)C1  sanmple Log Page_ 2 of
P . \}Z‘Yr?@—*
Location -SE-corper—ef-Telephane-Storage.

Project Navajo Rzfinerv

Driller Richard Helper Eddie

Drilling Contractor D. Anderson

Hole Diameter B" inches Drilling Fluig N/A
Date and Time 10/20/82  pate and Time

Rig Type Hollow stem
7:20 an  prililing Eng 2:09%

Type of Sample split spoon & __Drilling Began
snelby
Gerazghty and Miller Representative J. Dauchy ~T. Bouvette
Blows per 8 Deoth
6 irnches Recovervy Sample Description Feet to }I:eet
dark brown topsoil 0 - 2%
light brown silty clay w/unweather
anhvdrite, poorly sorted 2% - 4
3 -4 - 5] splat sooon | tan silty clay, brittle, poorly sortea 4 -0
! 5~ 6%
6 ~ 6%

red silty clay

5 ~ 6=~10 jsplit spoon
light brown silty clay, mottled, poorly sorted 6% - 10%

1- -~ 11%
) organic smell | pehble seam wet, dolmite gravel, 2" 10%
: tan silty clay, same as above 10% - 13
5 - B -12| split spoon | gray silty clay, well sorted less dense
15 - 16% organic sme:l 13 - 16
9 —16-17 split spoan | anhvdritic sand & pebble seams interbad
| 17% - 19 with brownish red sandy silty clay 16 - 22 .
- split spoon
6-7-9 1 20- 214
7 - B-S split spoon -
o 225 — 24 red clay, well sorted, dry & hard 22% ~ 24
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DETAILS OF WELL CONSTRUCTION

DATE _ 11/22/82 WELL 42
pRoJECT Navajo Refinery LOCATION
. 0. .
WATER LEVEL MEASUREMENT Reld 10.0 Wet 30 DTV 9.7
T
.8 )
9% s |t !
T s
rotective steel casing ———jj P '
) I
slils
2 inch {i.d.) PVC well :asing'/- ]
|1 /.
4 L
1
[/' ]
L L GEDLCGIC
,j; ’; L0G
i
[:: ]
cement grout —_—1
/‘
clay seal —_—_— -
[*o Obo
_ L7 gt e’
oo D
Ooe g oDD
20 = o
. Go:-_,—- aO
50 1= [0e°
gravel pack —_—, o0
o= :';
2 inch (i1.d.) PVC 2 _;0
well scresn 0.020 slot Ll=toe
Ool— 02
22 ft' gDOo ga
T %oaoooo%
LI ft.

211 peasurements are referred to land
surface except depth to water which 1is
measured from top of casang
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Well ¥3 MQ)*EB //x/.:/,> Sarrle Log Page 3 of
Project Navajo Refinery Location NE of Colony @ Entrace Gate
Drilling Contractor D. Anderson Driller Richard Helper Iddie
Rig TypeHollow stem Hole Diameter 8" inches Drilling Fluig NA
. Date and Time 10/20/82 Date and Time
Type of Samplesplit spoon & Drilling Began  10:00 &m Drjilling Eng 11.390
Shelby .
"Geraghty and Miller Representative J. Dauchy T. Bouvette
Blows per |3 Derth
6 inches RECOVETIYV Sample Description reet to rest
‘ ] Brown topsoil ‘ . 0 -4
1Shelby tube poorly sorted
10 - 11 light brown silty clay w/imweathered anhydrite 4 - 13
Jorganic smell | gray brittle silty clay with white & red
coarse grains 13 - 14%
3 -7 - B(split spoon annydrite sand interbedded in white clay
15 - 16% silty clay and red & tan silty clay 14% - 17
1 - _ —fsplit sooon
5-5-71" 17185 | red clav 17 - 1%




o o2
13 £+, o€ ‘0
R ~N L o
00 O oy
°oe?I=|,0

] ==
on [-Y=]
0°l—{%
O O [=— Do°

Y J —
gravel pack —_— on
505532
"2 inch (i.d.) PVC Pt 002
o] o l—1ie0
well screen 0.020 slct og =l
oo=:o:

&£ Jo N

__EE_ tt. - do‘y%gc
0% 5

DETAILS OF WELL CONSTRUCTION

DAT 10/22/82 WELL

tr

#3

pROJECT Navajo Refinery LOCATION

WATER LEVEL MEASUREMENT Held 10:0  wet 0-19

o
.\@——1
I

:

DTW 9.81

-
-y o a o

protective steel casing

|
|

NS
NN RE RS

2 inch (i.d.) PVC well casing

cement greocut —

ALNNNERNUREY

clay seal

PRI 2

All measurements are referred to land
surface except depth to water which is
measured from top of casing

GZOLOGIC

LOG
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Vell py MUW-34 //‘/CL> Sample log Page 4 of
Project  Nevajo Refinerv Location East fence of Colony
Drilling Contractor D. Anderson Driller Richard Helper Eddie
Rig Type Hollow stem  Hole Diameter B" inches Drilling Fluig N/A
' Date and Time 10/20/82 Date and Time
Type of Sample Split spoon & Drilling Began_2:10 M  prilling Eng 3:30:
shelby .
Gerzghty and Miller Representative J. Dauchy T. Bouvette
Elows per L) Depth
6 inches Recovery Sample Description Feet to Feet
brown topsoil & fi11 0-6
organic smell | gray brown mottled silty clay w/unweather
anhvdrite, poorly sarted 6 - 10
17 = 12 -16{split spoon very brittle gyp in silty clay w/unweathered
10 - 11% anhvdrite 10 - 16
shelby tube water besaring anhydritic sand inter lain in
15 - 17 gray silty clay & gyp 16 - 20
Rl
1 gr=v tlay, well sorted 20 - 22




DETAILS OF WEILL CONSTRUCTION

DATE 10/22/82 . WELL #4
ProJECT _Navejo Refinery LOCATION
WATIR LEVEL MEASUREMENT EHeld 1.3 wWet 0.70 DITW 10.60
1 ]
[ 4 v
LA YO L
H
T N
protective steel casing ' o
-l
»/L‘ L]
2 inch (i.d.) PVC well :asing’/f [:j'
1 7
Kﬂ "
1 LA GEOLOGIC
j //1/ 105
L1 7
L1 7
cement cgrout —_—]
/
clay seal —_— 7/
Y
_1g ft. <° 20
Looa of’
oof g DD
Op =
oo (1=
0°l.—|0%p
D’Q _=_ Obo
gravel pack —_—r o0
ol= 102
2 ir-h (i.d.) PVC 24 —'éb
"well screen 0.020 siot 002_‘-‘—_‘ po
o°:=o:
_g..l__ fr. :ooo §°
%D"ooof,

22 fr.

All measurements are referred to land
surface except depth to water which is

measured from top of casing
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LOG OF WELL RW-11-01 (BH-06-02)

(Page 1 of 2)

Offsite Hydrocarbon Product |nvesﬁgaﬁon Date, Time Started . 09/28/06, 1030 Drilled By : Eco/Enviro Drilling
Navajo Refining Company Dale, Time Completed : 09/28/06; 1530 Logged By : D.G. Boyer, P.G.
Artesia, New Mexico Hole Diameter 181" Northing Coordinate
September - October 2006 Drilling Method : Hollow Stem Auger Easling Coordinate
Drilling Equipment : Foremost-Mobile B-57 Survey By
Water Levels
_y_ Hydrocarbon Product
X7 Measured Water Leve!
Well: Rw-11-01
S .
Depth T Elev.: )
in % % Well Construction
Feel | @ g DESCRIPTION . information
- Round Cover
0 ; -
0-5 ft. SILT, very light brown, dry, no H/C +-Metal Box COMPLETION DATA
i stain or odor y Hole Depth 140 ft. Below LS
TD Inside casing : 35.15 ft. Below TOC
Cement Grout | CASING, SCREEN & CAP
7 Material, joints : PVC, threaded
Diameter :2in. 1D
N Manufacturer : MonoFlex
Screen type : Slotted
Screen length : 20 ft
B Screen opening : 0.020 slot
Scrmn, placement 1 15-35f. BLS
Sump : None
] Botiom Cap :0.27PVC
5 5-10 ft. SILT, same as above Protector Casing : Flush-mount steel
Lock Key # Den
B SEALS & SAND PACK
Cement sealtype  : Concrete hand mix
i &4—PVC Gasing Cem'tplacement  :0-2fl BLS
Annular seal type  : Hole Plug Benionite
ML Seal volume 1 3/8" chips
| —Chip seal Seal placement 12-125f.BLS
Sand pack type . 8-16 Oglebay silica
Sand volume De-
| Sand placement ;12.5- 32t BLS
Sand pack type : Native material (caved
] Sand placement 1 32-40 ft.
10— 10-15 ft. SILT, gravelly, very light brown, ELEVATIONS
small gravels to 1/2" Ground elevation 1 ~-
. ] Inner casing, top N
Flush mount, top S
] 717 WELL INSTALLATION:
5 Drilied 10 40 ft. with 8 1/4" auger. Set 20 f.
- screen 15-35 fi., placed sand to 12.5-32 ft,,
placed benlonite to 2 ft, concrete to
i surface and pad.
ADDITIONAL INFORMATION:
15 A A T T T e T T On 09/29/06 DTW 19.66, Total Depth 35.15,
. b%f 15-20 ft. Alternating zones of clay and slight ador, no produc P
1O caliche: Clay 0.6 it., caliche rock 0.25 ft,, '
] 7& clay 0.5 ft., caliche al base of core, hard,
ﬁ;q fractured, H/C odor
4 9( ‘ — Sand pack
Ot
CL/CA P
Ot
y DLy PVC Screen
@
1 SO

;

20

C:\Documents and Settings\Dave BoyerMy Documents\Navajo\Aregia Refinery\Borings 2006\RW-11-01.bor

Notes:

Borehole localed S. of US 82 on Bolton Road, 30 fi. south of MW-57
Drilled as borehole BH-06-02

See drilling log for sampling information

HIC = Petroleurn Hydrocarbon




nts and Sellings\Dave BoyeriMy Documents\Navajo\Artesia Refinery\Borings 2006\RW-1 1-01.bor

CAl

LOG OF WELL RW-11-01 (BH-06-02)

(Page 2 of 2)

Offsite Hydrocarbon Product Investigation
Navajo Refining Company
Artesia, New Mexico
September - October 2006

Date, Time Started
Date, Time Completed :
Hole Diameter
Drilling Method
Drilling Equipment

1 09/28/08; 1030

05/28/06; 1530

18 1/4"
: Hollow Stem Auger
: Foremosl-Mobile B-57

Drilled By

Logged By

Northing Coordinate
Easting Coordinate
Survey By

: Eco/Envirg Dritiing
: D.G. Boyer, P.G.

Water Levels
_¥_ Hydrocarbon Product
7 Measured Water Leve!
o Well: RW-11-01
Depth T Elev.:
; o
in 8 é
Feel | @ & DESCRIPTION
0~t—————T——— = = = — — — —_—— = —
7"/ /1 20-20.9 ft. CLAY, brown, plastic, soft, H/C
odor
1 L 20.9-21.2 ft. CLAY, limey caliche clay, chalk
white
d 21.2-22,5ft. CLAY, brown, soft, H/C odor
BS70570 nn - At i AR~ v T T T
L 2SR GALICHE chilk oo _
T 22.8;23._tift._CLﬁ_\_ ,groxy_r_), s_ame_as_abcze )
1 cL 23.4-23.7 ft. CALICHE, fractured and
aP : grav_elly ________
; \2_3.7—24.1 ft. CLAY, brown, same as above _/

25

|

fractured, wet at base

\?;.1-25 ft. GRAVEL, limey (caliche), hard,

25-26.4 ft. CLAY, chalky brown, dry
26.4-27.1 ft. SILTY CLAY, soft, moist, H/C

odor
27.1-29.1 ft. CLAY, light brown, soft, plastic

J(P:LL& P 29.1-29.4 ft. CALICHE, fractured, H/C odor )
s 29.4-30 fl. CLAY, brown, wet
M 4% 30-30.3sbugh)
CL (30-30.3 slough) )
A 30.3-30.4 ft. CALICHE, chalky white,
fractured, saturated
] 1804308 1 CLAY, Tigh{brown, moflled_
cL ' \3_0.8303 fl.CALICHE
N 30.9-33.8 fi. CLAY, light brown, mottled
RS Gy i foicRs T T
GL 34.1-34.9 11. CLAY, light brown
B 34.9-35f CALICHE _ ~ ~ ~ W,
35-40 ft. No recovery, caliche rock in tip
(slough)
NR

40

Sand pack

PVC Screen

Bottom Cap

Native material

Well Construction
Information

Hole Depth
TD Inside casing

Material, joints
Diameter
Manufacturer
Screen type
Screen lenglh
Screen opening
Scrn. placement
Sump

Bottom Cap
Protector Casing
Lock Key #

Cement seal type
Cem't placement
Annular seal type
Seal volume

Seal placement
Sand pack type
Sand volume
Sand placement
Sand pack type
Sand placement

ELEVATIONS

Ground elevation
Inner casing, top
Flush mount, top

COMPLETION DATA

: 40 ft. Below LS
: 35.15 ft. Below TOC

CASING, SCREEN & CAP

: PVC, threaded
12in 1D

: MonoFlex

: Slotted

120 ft,

; 0.020 slot

1 15-35 ft. BLS
*.None

(0.2t PVC

: Flush-mount steel

SEALS & SAND PACK

: Concrete hand mix
:0-2f.BLS

: Hole Plug Bentonite
: 3/8” chips
12-125ft BLS

: 8-16 Oglebay silica

125-32ft BLS
: Native material (caved
3240 ft.

surface and pad.

WELL INSTALLATION:

Drilled to 40 ft. with 8 1/4" auger. Set 20 ft.
screen 15-35 f., placed sand to 12.5-32 ft,,
placed bentonite to 2 ft, concrete to

ADDITIONAL INFORMATION:
On 09/29/06 DTW 19.66, Total Depth 35.15,
slight odor, no product

Notes:

Borehole located S. of US 82 on Bolton Road, 30 {t. south of MW-57
Drilled as borehole BH-06-02

See drilling log for sampling information

H/C = Pelroleum Hydrocarbon




LOG OF WELL RW-1

1-02 (BH-06-04)

(Page 1 of 2)

Offsite

Hydrocarbon Product Investigation

Navajo Refining Company
Artesia, New Mexico

September - October 2006

Date, Time Started
Date, Time Compleled : 09/29/06,; 1730
Hole Diamater
Drilling Method

: 09/29/06; 1230

:81/4"
; Hollow Stem Auger
: Foremost-Mobile B-57

: Eco/Enviro Drilling
: D.G. Boyer, P.G.

Drilled By

Logged By

Northing Coordinate
Easting Coordinate
Survey By

Drilling Equipment

C:\Documents and Settings\Dave Boyer\My Documents\Navajo\Artesia Refinery\Borings 2006\RW-1 1-02.bor

Water Levels
_¥_ Hydrocarbon Product
7 Measured Water Level
Well: RW-11-02
&) .
Depth T Elev.: )
in @ o Well Construction
Feet | & % DESCRIPTION information
. Round Cover
0 g -
0-5 ft. SANDY SILT, very light brown, dry . Metal Box COMPLETION DATA
. ke Hole Depth - 40 fi. Below LS
i TD Inside casing 1 32 fi. Below TOC
j—Cement Grout | CASING, SCREEN & CAP
7 Material, joints 1 PVC, threaded
Diameter 12in. 1D
| Manufaciurer : MonoFlex
Screen type : Slotted
Screen length 1201l
| Screen opening 1 0.020 slot
Scrn. placement ;17-32 ff. BLS
Sump :None .
_ N f Bottom Cap 0.2 PVC
5 5-10 ft. SANDY SILT, very light brown, dry Protector Casing : Flush-mount steel
Lock Key # i--
b SEALS & SAND PACK
Cemeni seal type  : Concrete hand mix
. Cem't placement :0-21 BLS
Annular seal type  :.Hole Plug Bentonite
ML Seal volume : 3/8" chips
N %—— PVC Casing Seal placement 12-16 1. BLS
Sand pack type : 8-18 Oglebay silica
Sand voiume Lo
R . Sand placement :15-32 1. BLS
— Chip seal Sand pack type . Native material (caved
Sand placement 13240 /.
10— 4 10-15 ft. GRAVELLY SILT, light brown, dry, ELEVATIONS
{ caliche gravels to 3/4", angular Ground slevation - —-
Inner casing, top e
1 Fiush mount, iop i--
7 WELL INSTALLATION:
Drilled to 40 ft. with 8 1/4" auger. Set 15 ft.
- screen 17-32 fi., placed sand lo 15-32 ft.,
placed bentonite to 2 fi, concrete to
| surface and pad.
WELL DEVELOPMENT;
PTGyt~ L T TS T, T T T, On 10/20/06 DTW 20.16 fi., no product, no
§-15.1 ft. CALICHE, rock and slough __~_/ H/C odor, developed well with 12 vi. purnp,
1 oL 15.1-16.8 ft. CLAY, brown, dry, no H/C water to sample tralier,
stain or odor
O S e B AT e P A o T v T Sand pack
7 L= 16.8- 17.1f. CALICHE, limey white, hard,
jractured
4 CL 17.1-18.8 ft. CLAY, brown, dry, grading to
SILTY CLAY at base, H/C odor PVC Screen
¥ [ROXOH 18.8-19.2 fi. CALICHE, fraciured, wel,
CA g‘% Y possible HIC saturation
20 DL e m o~ — o — — — —
Nofes:

Borehole located S. of US 82 on Bolton Road and 30 fl. north of MW-57.
Drilled as borehole BH-06-04

See drilling log for sampling information

HIC = Petroleumn Hydrocarbon
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LOG OF WELL RW-11-02 (BH-06-04)
(Page 2 of 2)

Offsite Hydrocarbon Product Investigation
Navajo Refining Company
Artesia, New Mexico
September - October 2006

Date, Time Started

Hole Diameter
Drilling Method
Drilling Equipment

Date, Time Completed :
1 81/4"

: Holiow Stem Auger

: Foremost-Mobile B-57

: 09/29/08; 1230

09/29/08; 1730

Drilted By

L.ogged By

Northing Coordinate
Easting Coordinate
Survey By

: Eco/Enviro Drilling
: D.G. Boyer, P.G.

Waler Levels
Yy Hydrocarbon Product

SZ_ Measured Water Leve!

Well: Rw-11-02
[8)
Depth T Elev.:
o
In 8 é
Feet | @ | & DESCRIPTION
W e = e — —
20-20.8 ft. CLAY, brown, soft, strong H/C L{
odor.
7 20.8-21.2 ft. SILTY CLAY, gray, strong H/C
odor
4 o 21.2-24.1 ft. CLAY, mottled limey and
brown, strong H/C odor 21.8-22.3 ft.
A 9:;‘@%? 24.1-24.2fi. CALICHE, rock jammed in tip
25T T T S T — — — — —

—

NS

25-25.2 ft. CLAY, gray-brown, silty, soft,
\H/C saturated

Well Construction
Information

Hole Depth
TD Inside casing

Material, Joints
Diameter
Manufacturer
Screen type
Screen length
Screen opening
Scrn. placement
Sump

Bottom Cap
Protector Casing
Lock Key #

COMPLETION DATA

CASING, SCREEN & CAP
: PVC, threaded

120 fi.

:17-32 1. BLS

: None -
:0.2HPVC

: Flush-mount steel

1 40 ft. Below LS
: 32 ft. Below TOC .

2in. 1D
: MonoFlex
; Slotted

: 0.020 slot

25.2-25.4 #t, CALIGHE, Tractured, HIC —PVC Screen | SEALS & SAND PACK
saturated gem?nl‘seal typte : goréc;tetlzael_rzsand mix
—————————— em't placemen :0-21ft
25.4-28.2 1. SILTY CLAY, gray-brown, Annular seal type  : Hole Plug Benionite
soft, H/C odor, possible H/C saturation Seal volume : 3/8" chips
. ; 26.2-27.2 ft. CLAY, brown, H/C odor gealdplaciment Eg- ;soﬂ‘ BbLS "
ool GV A 27.2-2870 1. CLAY with CALICHE, brown Sand heeype -+ 816 Dglebay siica
4 B Qq 28.0-28.9 ft. CLAYEY CALICHE, light Sand placement 115- 321 BLS
e brown, fractured Sand pack type : Native material (caved
% Sand placement 13240 f1.
T T = — —
30-31 ft. CLAY, very light brown, H/C odor ELEVATIONS.
31-31.6 ft. GRAVELLY CLAY, gravels <1/4" Ground elevation --
1 31.6 f1.-33.1 ft. CLAY, mottled brown-chalk mner casing, top 2 -
color, no H/C odor mount, fop. -
N 33.1-34.7 fi. GRAVELLY CLAY, brown, Bottom C
oL damp, no H/C odor otiom Cap WELL INSTALLATION:
Drilled to 40 H. with 8 1/4" auger. Set 15 ft,
I screen 17-32 fl., placed sand fo 15-32 ft.,
placed bentonite to 2 ff, concrete to
J surface and pad.
15 WELL DEVELOPMENT:
35-40 ft. CLAY, brown, with occasional thin On 10/20/06 DTW 20.16 f,, no product, no
gravel lenses, no H/C odor HIC odor, developed well with 12 vi. pump,
i ! Native material | Water to sample trailer,
— (sloughy)
CL
40 / ———————————
Notes:

Borehoie focated S. of US 82 on Bolton Road and 30 ft. north of MW-57.
Drilled as borehole BH-06-04

See drilling log for sampling information

H/C = Petroleum Hydrocarbon




LOG OF WELL RW-11-03 (BH-06-05)

(Page 1 of 2)
Offsite Hydrocarbon Product Investigation Dale, Time Slarled : 10/03/06; 1030 Drilied By : Eco/Enviro Drilling
Date, Time Completed : 10/03/06; 1500 Logged By : D.G. Boyer, P.G.

Navajo Refining Company

Northing Coordinate
Easting Coordinate

1 81/4"
: Hollow Stem Auger

Hole Diameter
Drilling Method

Artesia, New Mexico
September - Oclober 2006

CiDocuments and Seltings\Dave BoyeriMy Documents\Navajo\Ariesia Refinery\Borings 2006\RW-11-03.bor

Drilling Equipment : Foremost-Mobile B-57 Survey By
Water Levels
_¥Y_ Hydrocarbon Product
572 Measured Water Level
Well: RW-11-03
(@]
Depih . T Eiev.: .
in @ L Well Construction
Fest | @ % DESCRIPTION Information
Round Cover
0
0-5 ft. SANDY SILT, very light brown, dry - Metal Box COMPLETION DATA
. ; Hole Depth : 40 ft. Below LS
: .}—Cement Grout | 7D Inside casing  :32.2 ft. Below TOC
4 % CASING, SCREEN & CAP
Material, joints : PVC, threaded
T Diameter 1 2in. 1D
Manufacturer : MonoFlex
E Screen type : Slotted
Screen length D151t
n - . Screen opening : 0.020 slot
5 : 5-10 ft. SANDY SILT, very light brown, dry Scrn. placement 17-32 . BLS
Sump : None
. Bottom Cap :0.2ftPVC
Protector Casing : Flush-mount steel
A Lock Key # --
ML f—PVC Casing SEALS & SAND PACK
7] Cement seal type  : Concrete hand mix
Cem't placement  :0-2ft.BLS
- i Annular seal type  : Hole Plug Benionite
i —Chip seal gea; v]olume : 7 bags 3/8" chips
10— 10-15 ft. GRAVELIY SILT, light brown, dry % cal placement 2~ 15ft BLS
b ; " y ! ! Sand K t : 8-16 Oglebay sili
) caliche gravels to 3/4", angular S:Qd esl%mépe S 14 bagg eoay silica
7 Sand placement :16-32ft BLS
Sand pack type : Native material (caved
i Sand placement 1 32-40 ft.
ELEVATIONS
T Ground elevation --
Inner casing, top -
i Flush mount, top e
16—ty — — = = — — - — - L=,
85 A 15-20 ft. CALICHE rock and CLAY mixed, WELL INSTALLATION:
N % clay brown, dry, hard, H/C odor at 20 ft. Drilled to 40 ft. with 8 1/4" auger. Set 15 ft,
screen 17-32 fi., placed sand io 15-32 ft.,
N 2 (5 placed bentonite to 2 ft, concrete to
CACL 3, QQ surface and pad.
- B Q/q
| &
) é;/
2 L e e — e — e — — Sand pack
O TCUMLIZ I T 50504 1. SILTY CLAYICLAYEY SILT, P
4 CL |/ gray, plastic, with rounded caliche rock,
/ stong H/Codor
4 cL 20.4-212 SILTY CLAY, light brown, motlied, PVC Screen
cErsrg e o edor
21.2-22.6 ft. CLAY, brown, dry, sliff, H/C
_CL Odor_._._..____._.._.___
22.6-23.0 ft. CALICHE, white, s_o_ﬂ, lj[C gdor
W — = — = — — = — — — = -
Notes:

Borehole located S. of US 82 on Bofton Road and 80 f{. north of MW-57.
Drilled as borehole BH-08-05

See drilling log for sampling information

HIC = Petroleum Hydrocarbon




ents and Settings\Dave Boyeri\My Documents\Navalo\Artesia Refinery\Borings 2008\RW-11-03.bor

LOG OF WELL RW-11-03 (BH-06-05)

(Page 2 of 2)

Offsite Hydrocarbon Product Investigation Date, Tims Starnted 1 10/03/06; 1030 Drilled By : Eco/Enviro Drilling
Navajo Refining Company Date, Time Completed : 10/03/06; 1500 . Logged By : D.G. Boyer, P.G.
Hole Dlameter 18 1/4" Northing Coordinate

Artesia, New Mexico
September - Oclober 2006

Drilling Method
Drilling Equipment

: Hollow Stem Auger
: Foremosi-Mobile B-57

Easting Coordinate
Survey By

:

[ Water Levels
_¥_ Hydrocarbon Product
7 Measured Waler Level
Well: RW-11-03
@)
Depth T Elev.:
in @ g Well Construction
Feel | @ o DESCRIPTION {nformation
25— e T L o o ot — — — — —
CLCALZ KOH 25-25.4 ft, CLAY and CALICHE, soft, COMPLETION DATA
CLICALZ Trg\saturated, HIC odor_ _ Hole Depth : 40 1. Below LS
P 25.4-25.7 ft. CALICHE, rock, hard, white to TD inside casing  : 32.2 ft. Below TOC
light brown, some cookines, H/C odor CASING, SCREEN & CAP
. ¢ 25.7-26.1 ft. CLAY and CALICHE, mottled Material, joints : PVC, threaded
CL M brown and chalk white, HIC odor | sand pack Diameler ‘2in. 1D
] V1 26.1-28.2 fi. SILTY CLAY, light brown, j P onacrer L donodte
A occasionally mottied, thin zones of small, PVC Screen Screen length S15 .
30 fract_u_reg_ca_”_ch?_ro% H_/_C o_dor__ o Screen opening : 0.020 slot
. 30-32.4 ft. CLAY, brown, with occasional 23’,&," lacement - 17-32 . BLS
7-0L gravel, no H/C oder Bottom Cap :0.2ftPVC
. E’rotector Casing : Flush-mount steel
. ock Key # t-- '
5K 324-33.7 fl CALICHE, rock, hard, SEALS & SAND PACK
CA S ng‘% unfractured. Cement seal type  : Concrete hand mix
% {\ {\:( ___________ Cem'i placement :0-2f BLS
L CL 1777133 7.34.1 fl. GRAVELLY CLAY, brown, Annular seal type  : Hole Plug Bentonite
CL. \s_emi-saturated, no H/C odor __/ gea} Vlﬂlume \ 1:72 bigSﬁf‘}/gi’_ ghips
—————————— eal placemen 12- .
35 N\34.1-34.7 ft. CLAY, brown, no H/C odor__ / gang palck type : 8-16 Oglebay silica
_ ; . . and volume : 11 bags
i gg 2-632 g.ﬁca\k\’br?n“c/)giesc?ﬁ :@?élﬁl/ehmater;al Sand placement 116- 321t BLS
CL : & ' . gh) Sand pack type : Native material (caved
i 36.8-38.1 ft. CLAY, brown, occasional Sand placement  : 32-40 fi.
caliche gravel ELEVATIONS
T B m0 1204 6 AL ICHE ok ™ A om S Ground elevation  :--
CL/CA /IZ 38.1-39.1 fi. CALICHE and CLAY, caliche ! -
- 7% brown, fraciured, saturated, no H/C odor ;.5}32{1 ‘;i‘f,{j’,ﬁ igp .
cL S TR M Ay T T T Jlop
A% o 39.1-39.6 ft. CLAY, brown, occasional
40 \gravelto 8/4in. WELL INSTALLATION: ,
| 39.6-36.9 ft. GALICHE, rock, fractured Drilied to 40 ft. with 8 1/4” auger. Set 15 fi.
screen 17-32 fi., placed sand fo 15.32 {t.,
§ placed bentonite to 2 fi, concrete to
surface and pad.
45—
|
Noles:

Borehole located S. of US 82 on Bolton Road and 60 ft. north of MW-57,
rilled as borehole BH-06-05
es drilling log for sampling information

HIC = Petroleurn Hydrocarbon




LOG OF WELL RW-11-04 (BH-06-06)

(Page 1 of 1)

Ofisile Hydrocarbon Product Investigation
Navajo Refining Company

Artesia

September - October 2006

Date, Time Starled

Hole Diameter
Drilling Method
Drilling Equipment

, New Mexico

: 10/04/06; 0900
Dale, Time Completed ; 10/04/06; 1300
1814

: Hoflow Siem Auger

: Foremost-Moblle B-57

Drilled By

Logged By

Narthing Coordinate
Easting Coordinate
Survey By

: Eco/Enviro Dritling
: D.G. Boyer, P.G.

{ Water Levels

Well: RW-11-04

Elev.:

o

4——Chip seal

T

Well Construction
Information

Round Cover

—PVC Casing

I~ Sand pack

PVYC Screen

COMPLETION DATA

Hole Depth : 40 fl. Below LS

TD inside casing 0 32.21t. Below TOC
CASING, SCREEN & CAP

Material, joints : PVC, threaded

Diameter (2in D
Manufacturer : MonoFlex
Screen type : Slotied

Screen length 115 ft.

Screen opening : 0.020 slot

Scm. placement +17-32 1. BLS
Sump : None

Botiom Cap :D.27 PVC
Protector Casing : Flush-mount steel
Lock Key # T

SEALS & SAND PACK

Cement seal type  : Concrete hand mix
Cem't placement :0-21.BLS
Annular seal type  : Hole Plug Bentonite

Seal volume : 5 bags 3/8" chips

Seal placement :1.6-14 1. BLS

Sand pack type : 8-16 Oglebay silica
Sand volume : 16 bags

Sand placement ;14 - 32 f, BLS

Sand pack type . Native material (caved
Sand placement 1 32-40 ft.

ELEVATIONS

Ground elevafion -
Inner casing, lop te--
Flush mount, top i--

—Bottom Cap

Native material
(slough)

WELL INSTALLATION:

Drilled to 40 ft. with 8 1/4" auger. Set 15 ft.
screen 17-32 fl., placed sand 1o 14-32 f1.,
placed bentonite to 1.5 #, concrele to
surface and pad.

|

WELL DEVELOPMENT:

On 10/20/06 DTW 19.83 fi., no product, H/C
odor. Developed well with 12 vi. pump,

waler to sample irailer.

_y_ Hydrocarbon Product
N Measured Water Level
&)
Depth T
i o
F:anel é é
218 DESCRIPTION J
0 - ,
] | 0-5 L. SILT, very light brown, sandy, dry,
ﬂ no H/C stain or odor
_I ML
5 ___________
1 su
i
10 -
| // 10-15 ft. SANDY SILTY CLAY, light brown,
i 1A dry, no H/C stain or odor
1oL 4
15 ¥] 15-15.5 ft. light brown, soft,
OB 5 5167 L CALIGHE, white, Somo ooy
T oL 16.2-18.9 ft. CLAY, brown, dry, no H/C
7 stain or ador
oo GL ./} 18:8-19.3 ft CALICHE, rock, gray, dry,
5 ] sronghlCodor
2 |smicL /ﬂ 11 19.3-19.9 ft. CLAY, brown, some caliche
= CcL inclusions, dry, H/C odor
g WML L pr20.0-20.4 fi. CLAY, brown, as above
z cA (R0 4222 1 CLAYEY SILT/SILTY CLAY,
51 25
5 gray, damp, very song H/C odor
£ 22.2-23.4 f. CLAY, brown with gray
@ CL ones, HIC staining and odor
g - 3.4-238 L CLAYEY SILT, brown _ _
¢l 30 23.8-24.3 ft. CALICHE, fractured rock, H20
@ . saturated.
é N 25-25.3 fi. CALICHE, fractured rock and
B, J ct ravels, saturated
s o1 eSS o TR
g . 25,3-27.4 ft. CLAY, silty, brown, soft,
% 35 7] trong H/C odor (product on barrel)
2| T P et I VAP M S
g A V (30-30.2 ft. slough)
3 1 oL LA 1130.2-31.7 ft. CLAY, brown, plastic, slight
o g /f H/C odor
b= . 14131.7-35 ft. CLAY, brown, hard, dry, no H/C
sl 40 dor_ _ o
° . 35-40 ft. SILTY CLAY, brown, soft, piastic,
gu - saturated H20 in spots, occasional caliche
% - ravels, possible H/C odor (from above?).
£ e
@
@1 45
5 45
v Notes:
£ | Borehole focated S. of US 82 on Bolton Road and 90 fl. north of MW-57.
5| Drilied as borehale BH-06-06
(95 See driliing log for sampling information

HIC = Pelraleum Hydracarbon
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I LOG OF WELL RW-11-05 (BH-06-07)

(Page 1 of 2)
Offsite Hydrocarbon Product investigation Dale, Time Started : 10/05/06; 0900 Drilied By : Eco/Enviro Drilling
Navajo Refining Company Date, Time Completed : 10/05/06; 1330 Logged By : D.G. Boyer, P.G.
Artesia, New Mexico Hole Diameter 18 1/4" Northing Coordinate
September - October 2006 Drilling Method : Hollow Stem Auger Easting Coordinate
' Drilling Equipment . Foremost-Mobile B-57 Survey By
[ Water Levels
_¥_ Hydrocarbon Product
7 Measured Water Level
Well: RW-11-05
O
Depth T Elev.: ]
in 2 i Well Construction
Feel | @ % DESCRIPTION Information
Round Cover
0 -
0-5 ft. SILT, very light brown, sandy, dry, - Metal Box COMPLETION DATA
| no H/C stain or odor Hole Depth :40 1t Below LS
TD inside casing : 32.2 fi. Below TOC
CASING, SCREEN & CAP
7 Material, joints : PVC, threaded
Cement Grout Diameter :2in. ID
i 2 Manufacturer : MonoFlex
o Screen type : Slotied
IR Screen iength 161t
| 7'_ B3 Screen opening : 0.020 siot
/| Scrn. placement :17-32 ft. BLS
Sump . None
5 dos e e e e e Bottom Cap :0.2ftPVC
15-10 ft. CLAYEY SILTY SAND, light brown, Protector Casing - Flush-mount steel
1 dry, no H/C stain or odor Lock Key # e
SEALS & SAND PACK
Cement seal type  : Concrete hand mix
4 Cem'tplacement  :0-4 ft. BLS
Annular seal type  Hole Plug Bentonite
Seal volume : 5 bags 3/8” chips
d —PVC Casing Seal placement 14 -16 fi. BLS
Sand pack type : 8-16 Oglebay silica
Sand volume : 13 bags
- Sand placement :16-33 ft. BLS
Sand pack type : Native material (caved
Sand placement 1 33-40 ft.
10 T T T T T, T
10-15 ft. SANDY SILTY GLAY, light brown, ELEVATIONS
A 14 dry, no H/C stain or odor — Chip seal Ground elevation -~
. Inner casing, top P
Flush mount, top L--
1 o WELL INSTALLATION:
Drilled to 40 ft. with 8 1/4" auger. Hole
- caved to 33 fi., placed one bag sand to 32
ft. Set 15 ft. screen 17-32 fi., placed sand
i {0 16-32 ft,, placed benionite to 4 ft,
4 concrele to surface and pad.
15 o T T ey e R T T T :
R 1520 fLCLAY and CALICHE, mixiure, e . o produc. HIC
K3 brown and white, no distinct zones odor Developed wel with 1‘:2"1 procuct,
. 75| (gravelly clay?), boltom 8 in. gray with H/C - Developed well wilh 2 vi. pump.
N 2 odor water to sample trailer.
i RO
i
CL/CA P & Sand pack
. 3%{
KOt
_ %)
1 2 ~—PVC Screen
N
22l e e — o — — —
20 —
Notes:

Borehole located S. of US 82 on Bolton Road and 120 fi. north of MW-57.
Drilled as borehole BH-06-07

See drilling log for sampling information

HIC = Petroleum Hydrocarbon
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LOG OF WELL RW-11-05 (BH-06-07)

(Page 2 of 2)

Offsite Hydrocarbon Product Investigation | Date, Time Started  : 10/05/08; 0900 Drilled By : Eco/Enviro Drilling
Navajo Refining Company Date, Time Completed : 10/05/08; 1330 Logged By : D.G. Boyer, P.G.
Artesia, New Mexico Hole Diameter . 81/4" Northing Coordinate

Easting Coordinate

September - October 2006 Drilling Method : Hollow Stem Auger
Drilling Equipment : Foremos{-Mabile B-57 Survey By
Water Levels
_Y_ Hydrocarbon Product
Y7 Measured Waler Level
Well: RW-11-05
®]
Depth I Elev.: )
in 2 o Well Construction
Feel | % DESCRIPTION Information
20 T 7 7 Tononis Moy rows — T T
L 20-20.4 ft, CLAY, brown ) COMPLETION DATA
| cA BiS(SI50.4-21 . CLAYEY CALICHE, gray, HIC Hole Depth £ 40 ft, Below LS
] \_aturated | TD Inside casing 1 32.2 ft. Below TOC
. 21-32.2 ft. GLAY, brown, HiC odor CASING, SCREEN & CAP
oL 22.2-23.7 ft. CLAY, gray, soft, H/C odor Material, joints : PVC, threaded
Diameter 12in, 1D
| Manufaciurer : MonoFlex
Screen type : Slotted
e e = — = — Screen length C16 1L
. 22525 23,7-24.0 ft. GALICHE, light brown, Soreen opening - : 0.020 siot
frocureg i sgurmee - _ y o 20 e
25— 24.0-24.6 ft. CLAY, brown, plastic Bottom Cap (0.2ftPVC
cL (25.0-25.3 ft. slough) EroLe&tor gaslng Fiush-mount steel
25.3-26.7 ft. CLAY, mottled, soft, H/C odor ook ney T
-1 —-Sand pack SEALS & SAND PACK
____________ | _PVC Screen Cement sealtype  : Concrete hand mix
4 cCL 26.7-27.2 ft. CLAY, with caliche, gray Cem' placement  :0-4fLBLS
A B 5 57 5t BALIOHE el oo, Annular seal type  : Hole Piug Bentoniie.
27.2-27.6 ft. CALICHE, rock, fractured Seal volume : & bags 3/8" chips
. \water and hydrocarbon saturated geald plac?(Tent : 3—1 g soﬁ.laé.s ,
27.6-29.8 ft. CLAY, brown, very plastic, dry S:;]'d %’I‘zmgpe o bagg ebay silica
J (30-30.3 slough) Sand placement  :16-33ft. BLS
Sand pack type . Native material (caved
Sand placement : 3340 ft
30— 30.3-33.5 1. CLAY, light brown, stiff, some ELEVATIONS
CL silt, uniform Ground elevation  :--
i Inner casing, top i--
Fiush mount, top te-
I —Bottom Cap WELL INSTALLATION; -
Drilied to 40 ft. with 8 1/4" auger. Hole
N caved to 33 ., placed one bag sand fo 32
L e e e fl. Set 15 ft. screen 17-32 i, placed sand
] V/V L 33.5-34.9 ft. SILTY CLAY, with caliche, {o 16-32 fi., placed bentonite to 4 fi,
CL LA |4 brown, damp concrete to surface and pad.
12D %E
/1 - - = = — — = = == — WELL DEVELOPMENT;
(35-35.3 slough
oL (80-5%.3 sk CgL}-\Y orown, with small, very On 10/20/06 DTW 19.76 f, no product, H/C
| o co T ! ! ! odor. Developed well with 12 vi. pump,
14y light brown caliche gravels N, ter & e trail
) S TR e — . terig} | Water to sample trailer.
36.1-36.3 ft. CLAY, with caliche, very light . B’ghsna
i prown
36.3-40 ft. CLAY, light brown, plastlc some
1 oL silt, very stiff,
401_—__4 ____________
Notes:

Borehole located S. of US 82 on Bolton Road and 120 fi. north of MW-57.
Drilled as borehole BH-06-07

See drilling log for sampling information

HIC = Petroleum Hydrocarbon




C:\.enls and Sellings\Dave Boyer\My Documents\Navajo\Artesia Reﬁnery\E;Jrings 2006\RW-11-06.bor I

LOG OF WELL RW-11-06 (BH-06-08)

(Page 1 of 2)

Ofisite Hydrocarbon Product Investigation
Navajo Refining Company
Artesia, New Mexico
September - October 2006

Date, Time Started
Date, Time Completed
Hole Diameler
Drilling Method
Drilling Equipment

: 10/09/06; 1000

: 10/09/08; 1400

18 1/4"

. Hollow Stern Auger

: Foremost-Mobile B-57

: Eco/Enviro Drilling
: D.G. Boyer, P.G.

Drilied By

Logged By

Northing Coordinate
Easling Coordinate
Survey By

3
USCS

GRAPHIC

Waler Levels
_Y_ Hydrocarbon Product

7. Measured Water Level

DESCRIPTION

1 0-5 ft. SILT, fight brown, sandy, dry, no H/C
stain or odor

Well: RW-11-06
Elev.:

Round Cover

Metal Box

Well Construction
Information

COMPLETION DATA

Hole Depth 1 40 ft. Below LS
TD Inside casing : 32.2 ft. Below TOC

CASING, SCREEN & CAP

T W] [«—Cement Grout | Maerial, joints : PVC, threaded
ML 3RS Diameter :2in.ID
N i b Manufacturer : MonoFlex
21 Screen type : Slotted
Screen length D15t
J Screen opening . 0.020 slot
Scm. placement : 17-32 1t. BLS
Sump : None
5 U — Bottom Cap 1 0.2t PVC
5-15ft, CLAYEY SILT grading to SILTY Protector Casing  : Flush-mount steel
CLAY, brown, dry, plastic (little clay balls), Lock Key # fe
no H/C stain or odor SEALS & SAND PACK
Cement seal type  : Concrete hand mix
, Cem't placement :0-3ft. BLS
— Chip seal Annular seal type  : Hole Plug Bentonite
Seal volume : 4 bags 3/8" chips
] %—PVC Casing Seal placement 1 3-10ft. BLS
Sand pack type : B-16 Oglebay silica
q Sand volume : 18 bags
R ,/ Sand placement :10-36 ft,. BLS
L/ Sand pack type : Native material (caved
, U Sand placement : 36-40 fi.
10— mueL W ELEVATIONS
v/ Ground elevation  :--
. L/ Inner casing, top @ --
Flush mount, top P
| 4
WELL INSTALLATION:
Drilled to 40 ft. with 8 1/4" auger. Hole
A caved to 36 ft., placed six bags sand {0 32
v ft. Set 15 ft. screen 17-32 fi., placed sand
N WiAd— — — — — = e to 10-32 ft., placed bentoniie {o 3 i,
/V 15-15.9 ft. SANDY SILT, light brown with concrele to surface and pad.
4 yellow-orange streaks, no H/C stain or odor — Sand pack
15 "|[15.9-16.2 ft. SAND with CALICHE GRAVEL,'\ WELL DEVELOPMENT:
ML light brown, well graded (non-uniform), no On 10/20/06 DTW 19.38 ft, no preduct, H/C
SWICH H/C stain or odor odor. Developed well with 12 vt. pump,
e e S AR E gt AN e AL LI (SO AN ot ter t le trailer.
o 16.2-16.5 fi. CLAY and CALICHE GRAVEL, waterto sample fraller
-DW/GW‘D;:% Adrysiy
g{% SAND and CALICHE GRAVEL (gravelly
R £e sand), dry, no H/C stain orodor
CA/CL %;(5 17.1-17.7 ft. CALICHE and CLAY, light
1 f& brown, dry, no H/C stain or odor
f 17.7-18.4 fi. CALICHE and CLAY, gray, H/C PVC Screen
g odor
04— = - = = = = = - —
Noles:

Borehole located S. of US 82 on Belton Road and 150 fi. north of MW-57.
Drilled as borshole BH-06-08

See drilling log for sampling information

H/C = Pelroleum Hydrocarbon
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LOG OF WELL RW-11-06 (BH-06-08)
(Page 2 of 2)
Offsite Hydrocarbon Product Investigation Dale, Time Started . 10/09/06; 1000 Driilled By : Eco/Enviro Drilling
Navajo Refining Company Dale, Time Completed : 10/09/06; 1400 Logged By : D.G. Boyer, P.G,
Artesia, New Mexico Hole Diameter 184" Northing Coordinate
September - October 2006 Drilling Method : Holiow Stem Auger Easting Coordinate
Drilling Equipment : Foremosl-Mobiie B-57 Survey By
] 7 [ Water Levels
_¥Y_ Hydrocarbon Product
X Measured Water Level
o Well: RW-11-06
Depth T Efev.:
in @ % Well Construction
Feet | @ & DESCRIPTION Information
20 e e e e e e
SC _Randtad 20-20.3 ft. CLAYEY SAND, brown and COMPLETION DATA
1 ML U Mgy, dry, HiCodor _J Hole Depth 40 1t Below LS
1714 20.3-21.2 ft. CLAYEY SILT, brown and TD Inside casing  : 32.2 fl. Below TOC
//)// \mottied chalky, dry, H/C odor -~ _ CASING, SCREEN & CAP
J oL ///// 2;.2-23.6 ft. SILTY CLAY, brown, dry, H/C tl\)Aaterial, joints : PVC, threaded
odor iameter :2in 1D
J P//'/, Manufacturer : MonoFlex
J/ Screen type : Slotled
Boe o e e e . — o — Screen length L1151t
CL 23.6-24.0 ft, CALICHE CLAY, gray and Screenopening  : 0.020 slot
CA % & brown, some saturation, H/C odor ggrn. piacement 2;\]7-32 ft. BLS
——————————— m :
25 - 24-25ft. CLAYEY CALICHE, caliche rock, .Bottopm Cap : 0.%[1; PVC
fractured, gray, water and product Protector Casing  : Flush-mount steel
873 quf salurated . . Lock Key # -
1 CA g% 7§} 25-26.9 ft. SANDY, CLAYEY CALICHE, light SEALS & SAND PACK
576 7] brown, some gray, water and product |_PVC Screen Cement seal type  : Concrele hand mix
- 9 v saturated W, gem't placement E{ -3f.BLS
—_ = = = T — — — — nnular seal type  : Hole Plug Bentonite
oL V1 V// 26.9-28.6 ft. SILTY CLAY, brown, damp, |—Sand pack Seal volume : 4 bags 3/8" chips
| A A 14 HIC odor Seal placement :3-10 1 BLS
/i//“ gang palck type : 8-16 Oglebay silica :
fom e = e e e —— e e and voiu 118 b
e 21 28 28.0 fi. CLAYEY CALICHE, very fight Sand placement - 10 - 30 ft BLS
cL \/ V) b_rov_vrj (Ebal_k_col_o_r),_\_/‘vate;r sgiur—a_ted_ _ Sand pack type : Native material (caved
%0 14| 28.930 . SILTY CLAY, brown, possible Sand placement : 36-40 f.
cL H/C odor ELEVATIONS
AN QB AT et e g Ground elevation L--
IoeE A \L%ﬁ-BO.B ft. CLAY, mottled brown and inner casing, fop - -
\E:_alk__}" iy ________ Fiush mount, top i--
] \flO.B-S‘[ 1 ft. CALICHE GLAY, very light J
( Lrown, water saturated Bottom Cap [ weLL INSTALLATION:
Yewtiw] 51,1-32.3 fi. CLAY, brown, plastic, very Drilled to 40 ft. with 8 1/4” auger. Hole
- s_l_iff,_li_ttl(_a_f)rﬂ) l—iC 9_(:!01:_ o caved to 36 fi., placed six bags sand to 32
32.3-32.9 ft. CALICHE GRAVEL, small fl. Set 15 fi. screen 17-32 f.t‘, placed sand
_ f,?gmerﬂj an cl_ay,_brOEn, !l_et__ _ to 10-32 ft., placed bentonite to 3 ft,
32.9-35 {t. CLAY, light brown, plastic concrete lo surface and pad.
35— 35-38 ft. l|?htrbr0}Nn,(§)lastt|c, vetry sttl_ff, WELL DEVELOPMENT:
cL g;gss:j%r;a gravel and waier saturaton, no On 10/20/06 DTW 18.38 ft., no product, H/C
i 0 odor. Developed well with 12 vt. pump,
water to sample trailer.
/33-39.2 fl. GRAVELLY CLAY, brown, clay  \ . ,
with very small caliche gravels, 1/8-1/4 in., Native material
CL nn H/C stain or odor ~— (slough)
oo /A 39.2-40 ft. CLAY, light brown, soft, plastic,
dry, no H/C stain or odor
40 |- 2 -~ — —
Notes:
Borehole located S. of US 82 on Bolton Road and 150 fi. north of MW-57.
Dritied as borehole BH-06-08
See drilling log for sampling information

HIC = Pelroleum Hydrocarbor:
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. LOG OF WELL Rw-11-07 (BH-06-09)

(Page 1 of 2)

Offsite Hydrocarbon Product Investigation
Navajo Refining Company

Date, Time Started

Artesia, New Mexico Hole Diamster
September - October 2006 Drilling Method

Drilling Equipment

: 10/10/06; 0830

Dale, Time Completed ; 10/10/06; 1330

8 1/4"
: Holiow Stem Auger
: Foremost-Mobile B-57

Drilled By . Eco/Enviro Drilling
Logged By :D.G. Boyer, P.G,
Northing Coordinate

Easting Coordinate

Survey By

Sample Method

S8 Split Spoon (18" or 24")
CB Core Barrel (2.5 or §')
O CT Auger Cuttings Well: RW-11-07
Depth T NR No recovery Elev.: .
in 4 % Well Construction
Feel | @ [ DESCRIPTION N Information
D V]
Round Cover
0 T = e e e
1 0-5 ft. SILT, light brown, sandy, dry, no H/C COMPLETION DATA
| stain or odor Hole Depth : 40 fi. Below LS
TD Inside casing 1 32.2 /. Below TOC
CASING, SCREEN & CAP
] Material, joints : PVC, threaded
ML < Diameter 12in. 1D
N S Manufacturer : MonoFlex
7 ) Screen type : Slotied
Screen length RN
i Screen opening : 0.020 siot
Scrn. placement 1 17-32 1. BLS
Sump : None
o N 71 2 {11 3 U Bottom Cap 10.2f{ PVC
5-15 ft. CLAYEY SILT grading to SILTY Protector Casing  : Flush-mount steel
CLAY, brown, dry, plastic (iittle clay bails), Lack Key # -
no H/C stain or odor SEALS & SAND PACK
Cement seal type  : Concrete hand mix
Cem't placement  :0-31t. BLS
Annular seal type  : Hole Plug Bentonite
Seal volume : 6 bags 3/8" chips
| | é_pvc Casing Seal placement 13- 15 ft. BLS
Sand pack type . 8-16 Oglebay silica
Sand volume : 13 bags
R A Sand placement :15- 33 ft. BLS
Sand pack type : Native material (caved
—Chip seal Sand placement 13340 .
10— ML/CL ELEVATIONS
Ground elevation  :--
i inner casing, top t--
Flush mount, top  : --
1 W WELL INSTALLATION:
’ Drilled to 40 ft. with 8 1/4" auger. Hole
E caved to 33 ft., placed one bag sand o 32
1 ft. Set 15 ft. screen 17-32 ft., placed sand
| L to 15-32 fi., placed bentonite to 3 ft,
K concrete 1o surface and pad.
15 — e e — e e — :
oL [W A 1516 fSILTY CLAY, light brown with rust A gj‘ég;ﬁfg’;b " el
V1 staining, dry, no H/C stain or odor -30 1., no product,
. odor. Developed well with 12 vt. pump,
SP/GP 16-17 ft. GRAVELLY CLAYEY SAND, light water to sample trailer.
brown, very fine grained, limestone gravels
oiim. —Sand pack
CL 17-18 ft. GRAVELLY CLAY, clay light
4 brown, abundant graveis 101_“ o
s 18-18.2 ft. CALICHE, rock in tip
4 CA ZQ{Q PVC Screen
WA
00—l e - - = — = = = —
Notes:

Borehole located S. of US 82 on Bollon Road and 180 fL. north of MW-57.
Drilled as borehole BH-06-09

See drilling log for sampling information

H/C = Pelroleum Hydrocarbon




LOG OF WELL RW-11-07 (BH-06-09)
(Page 2 of 2)

: EcofEnviro Drilling
: D.G. Boyer, P.G.

Drilied By

Logged By

Northing Coordinate
Easling Coordinate
Survey By

Date, Time Started ~ : 16/10/0G; 0830
Date, Time Completed : 10/10/06; 1330

Hole Diameter 18 14"
Drilling Method : Hollow Stemn Auger
Drilling Equipment : Foremost-Mobile B-57

Offsile Hydrocarbon Product investigation
Navajo Refining Company
Artesia, New Mexico
September - October 2006

Samiple Method
SS Split Spoon (18" or 24")
CB Core Barrel (2.5' or §')

o CT Auger Cuttings Well: RW-11-07
Deptn I NR No recovery Elev.: -
in 4 % Well Construction
Feet | & | & DESCRIPTION | information

COMPLETION DATA

Hole Depth 140 ft. Below LS
TD Inside casing : 32.2 ft. Below TOC

CASING, SCREEN & CAP
1 PVC, threaded

5 T
2 o V 20-20.8 ft. CLAY, brown, dry, occasional

T 3%?2! 20.8-21.3 ft. CALICHE, rock and gravels in
- “ clay matrix, light gray to chalk color, strong

C\Documents and Settings\Dave Boyer\My Documents\Navajo\artesia Refinery\Borings 2006\RW-11-07.bor

1
L’i/C_o_doL ________ Material, joints \
21.3-21.6 ft. SILTY CLAY, brown, damp, Diameter 2in. 1D
_ H/C odor Manufacturer : MonoFiex
e e e Screen lype : Slotted
21.6-22 ft. GRAVELLY CLAY, gravel in clay Screen length c15 1.
. matrix, light brown, damp, H/C odor Screen opening : 0.020 siot
T T, T e T e e e e Scrn. placement :17-32 .. BLS
22-23 ft. CLAY, brown, stiff, slight H/C odor Sump : None
, : Bottorn Cap : 0.2/t PVC
25 25-27.3 ft. CLAY, brown, soft, damp, slight Protector Casing : Flush-mount steel
or no H/C odor Lock Key # i--
E Sand pack SEALS & SAND PACK
| , PVC Sareen | Cementocal s Concioleand mi
7 ‘27'3"28'5.& LIMEY CLAY, Cha.”k color, soft, Annular seal type  : Hole Plug Bentonite
very plastic, damp, no H/C stain or odor Seal volume * 6 bags a/8" chips
B Seal placement :3-15H.BLS
Sand pack type : 8-16 Oglebay silica
Sand volume : 13 bags
B Sand placement 1 15-33 1t BLS
Sand pack type : Native material {caved
Sanql placement 133401t
30— 30-31.5 ft. CLAY, brown, plastic, damp, no ELEVATIONS
HIC stain or odor Ground elevaii .
- 31.5-31.7 ft. CLAY, limey, very light brown, inner casing. top -
T soft, plastic Fiush mount, top -
e 31.7-33.7 ft. CLAY, brown, soft, plastic, —Bottom Cap WELL INSTALLATION:

35—

sticky, silty from 31.7-32.5 ft., slight H/IC
ador

35-40 ft. CLAY, light brown to brown,
mottied in places, hard and stiff to soft and
damp. Caliche rock at 35.5 and 37.3 ft. no

R/C odor

r—Native material
—(slough)

Drllied to 40 ft. with 8 1/4" auger. Hole
caved to 33 fi., placed one bag sand to 32
ft. Set 15 /. screen 17-32 fi., placed sand
fo 156-32 fi., placed benionite to 3 f,
concrete to surface and pad.

WELL DEVELOPMENT:
On 10/20/06 DTW 19,30 ft., no product, H/C
odor. Developed well with 12 vi, pump,
waler to sample trailer.

Notes:

Borehole located S. of US 82 on Bolton Road and 180 fi. north of MW-57.
Drilied as borehole BH-06-09

See drilling log for sampling information

HIC = Petroleum Hydrocarbon




Qumenls and Sellings\Dave Boyer\My Documenis\Navajo\Artesia Refinery\Borings 2006\RW-11-08.bor

LOG OF WELL RW-11-08 (BH-06-10)

{Page 2 of 2)

Offsite Hydrocarbon Product ]nves[igaﬁon Date, Time Staried : 10/11/06; 0900 Drllled By : Eco/Enviro Drilling
Navajo Refining Company Date, Time Completed : 10/11/06; 1300 Logged By : D.G. Boyer, P.G.
Artesla, New Mexico Hole Diameter 1 8 1/4” Northing Coordinate
September - October 2006 Drilling Method : Hollow Stem Auger Easting Coordinate
Drifling Equipment : Foremosi-Mobile B-57 Survey By

Sample Method

S35 Split Spoon (18" or 24")
CB Core Barrel (2.5' or 5")
O CT Auger Cuttings Well: RW-11-08
Depth T | NRNorecovery Elev.: '
in @ % Well Construction
Feel | @ | & DESCRIPTION Information
20 AT
6C phred COMPLETION DATA
1 cL 20.4-21.3 ft. SILTY CLAY, brown, strong Hole Depth . 40 ft. Below LS
oA BiCodor ] TD Inside casing  : 32.2 fi. Below TOC
I \21.3-2151 CALICHE 00k~ _4 CASING, SCREEN & CAP
s 21.5-22.3 ft. CLAY, brown, some silt and Material, joints : PVC, threaded
CA IRORS \\fry fine grained sand, soft, H/C odor _J Diameter :2in. 1D
4 A~ L A TS e A AT e T LT T T Manufacturer : MonoFiex
CL 22.3-22.7 ft. CALICHE rock with clay __/ Screen type : Slolted
71 22.7-235 - GLAY, motled, with thin Scican apening | 0,030 i
] CL/ICA Ca“(ﬂe Iins'_Str@gﬂ/C_Eroiucled(l _ _/ Scrn. placement :17-32 . BLS
9?5 23.5-24.2 ft. CLAY and CALICHE rock, Sump : None
25 \-s—atu—r—a te-g-' s_h_o W—Bf H—/C EOdﬁCt'—H/C—Od—O—r — g?cngg:ocx}%pasing giﬁsfrtﬁr\)/ocunt steel
oL 25.3-28.5 ft. SILTY CLAY, brown, soft, Lock Key # .
i occasional caliche gravel, H/C odor | Sand pack SEALS & SAND PACK
A 5200 26526 6 fi. CALICHE rock with clay matrix, PVC Screen | gomenmseal yne  ; Conoreie fiand mix
- \\_/_ery_ﬂgf_l_f_brg)xvn,__H/(_Z_od_o_r o énnlular’seal type : Hols Plu]q Berr:tonne
R ; eal volume : 6 bags 3/8" chips
i 2‘61.‘8h28.2 ft. (IZL}_/I\/\C(; bcrjown, soft, occasional Seal placement 3121 BLS
K toAshcalcne Qf_a\’i: ey O_OL e Sand pack type : 8-16 Ogiebay silica
28.2-28.4 ft. CALICHE rock with clay matrix, Sand volume : 13 bags
] very light brown, H/Codor J SS;’S E'f&e{SSQ b :\Jitlx?g rfrimé?eeral (caved
CL 28.4-28.7 ft. CLAY, brown, soft, occasional Sand placement 1 33-40 fl.
30— caliche gravel, H/C odor ) ELEVATIONS
30-30.9 ft. CLAY, brown, soft, possible H/C Ground elevation - - -
I TE i odor A Inner casing, top -~
\30.9-31.2 ft. CALICHE rock in clay matrix Flush mount, top 1 -~
i 31.2-34.2 ft. CLAY, limey, very light brown, | Bottom C
soft, with occasional small gravel, no H/C otom Lap WELL INSTALLATION:
stain or odor Drilled to 40 ft. with 8 1/4" auger. Hole
7 CL 34.2-34.7 ft. CLAY, brown, some mottling caved to 33 fi., piaced one bag sand to 32
fl. Set 156 ft. screen 17-32 ft., placed sand
] o 15-32 ft., placed bentonite o 3 ft,
___________ concrele to surface and pad.
/35-35.6 ft. GRAVELLY CLAY, gray, HIC  \ :
3775 odor : WELL DEVELOPMENT:
"35.6-36.0 ft. SANDY CLAY, light brown, r?; :{ ?C’ZSQ‘;? %Tw |1 9.63 ﬁ.,’:}ol;l)r:c;dzuci,
1 cL very fine grained sand, water saturated - Developed well w Vi
_________ C— Native material | PP water to sample trailer,
/3_6.9-38.1 ft. CLAY, brown, soft, occasional _\ (slough)
7 small gravel, possible H/C odor
CL 38.1-38.4 ft. CALIGHE rock, fractured, ‘\
- ,Z] waler saturated, possible H/C odor (from
CA B3 3 waler incore barrel?) )
4 CL 38.4-39.5 fl. CLAY, light brown, very
£ | plastic, damp, pp_ssi_b_le gt_jor_(as_ab(le)_
40—-—CW_r¥et05] 39,540 ft. CALICHE GRAVEL, saturated L
Notes:

Borehole locaied S. of US 82 on Bolton Road and 210 ft. north of MW-57.
Drilled as borehole BH-08-10

See drilling log for sampling information

HIC = Petroleum Hydrocarbon
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LOG OF WELL RW-11-08 (BH-06-10)

(Fage 1 of 2)

Offsite Hydrocarbon Product investigation
Navajo Refining Company ’
Artesia, New Mexico
September ~ October 2006

Date, Time Started : 10/14/08; 0900
Date, Time Completed : 10/11/08; 1300

Hole Diameier 18 1/4"
Drilling Method : Hollow Stem Auger
Drilling Equipment : Foremost-Maobite B-57

: Eco/Enviro Drllling
: D.G. Boyer, P.G.

Drsilled By

Logged By

Northing Coordinate
Easting Coordinate
Survey By

Well Construction
Information

Round Cover

COMPLETION DATA

Sample Method
SS Split Spoon (18" or 24")
CB Core Barrel (2.5' or 8')
o CT Auger Cutlings Well: RW-11-08
Deptn I NR No recovery Elev.:
in 8 g
Feel [ & & DESCRIPTION
0
- 7 »7
5 g A e e —— . —— — —— — o ——
1| W 5-15 ft. CLAYEY SILT grading to SILTY
W |4 CLAY, brown, dry, plastic (little clay balls),
y /] | no H/C stain or odor
i A
%
. 4
A
- el
W
10— ML/CL Y 1A
A
N 1
| ¥
L
- 4
15 7 15-17.2 ft. SANDY CLAY, light brown with
rust staining, black with septic odor at 17.2
7 CL t., dry
17.2-18.2 ft. SANDY CLAYEY GRAVEL,
R light brown, caliche gravel and fragments,
dry, no H/C odor
GC 16.2-19 ft. SANDY CLAYEY GRAVEL mi,
7 light brown to brown, dry, no H/C odor
1 20-20.4 fi. SANDY CLAYEY GRAVEL mix,
brown-gray-black i

20—

Cement Grout

§~PVC Casing

—Chip seal

Sand pack

PVC Screen

Hole Depth 140 ft. Below LS
TD Inside casing o oi8z2ft Below TOC
CASING, SCREEN & CAP

Material, joints : PVC, threaded

Diameter :21In.iD
Manufacturer : MonoFlex

Screen type : Siotted

Screen length c 15t

Screen opening”  : 0.020 slot

Scrn. placement 1 17-32 f1. BLS
Sump : None

Bottom Cap :0.2ft PVC
Protector Casing  : Flush-mount steel
Lock Key # Ta- ‘

SEALS & SAND PACK

Cement seal type  : Concrete hand mix
Cem't placement :0-31BLS
Annular seal type  : Hole Pjug Bentonite
Seal volume : 6 bags 3/8" chips

Seal placement :3-15ft. BLS

Sand pack type : 8-16 Oglebay silica
Sand volume : 13 bags

Sand placement :15-33 1 BLS

Sand pack type
Sand placement

ELEVATIONS

Ground elevation 1 --
Inner casing, top 1 --
Flush mount, top o

13340 1.

: Native material {caved

WELL INSTALLATION:

Drilled to 40 ft. with 8 1/4" auger. Hole
caved to 33 ft., placed one bag sand to 32
ft. Set 15 fi. screen 17-32 f1,, placed sand
to 15-32 ft., placed bentonite to 3 ft,
concrele to surface and pad.

WELL DEVELOPMENT:

On 10/20/06 DTW 18.84 ., no product,
no H/C odor. Deveioped well with 12 vi,
pump, water to sample trailer.

Notes:

Borehole located S. of US 82 on Bolton Road and 210 fi. north of MW-57.
Drilied as borehole BH-06-10

See drilling log for sampling information
H/C = Petroleum Hydrocarbon




