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WELL. LOOSING KSK 
Page 1 of 1 -

Client NAVAJO REFINERY 

_V4_ 

Well NUmber MW- fl 

_T ? StataNEw MFXfffl 

County EDDY 

DEPTH 

Spud Data 6-20-86 

logs Pun | TTHOI OfiV 

ELevaticn 

Oantractor LARRY'S DRILLING 

Ctirpletlon Date 6-20-86 

Logged By SELKE 

Spud In (Ra-). 
Remarks Steam cleaned r i g and tools pr io r to d r i l l i n g -

d r i l l e d with a i r rotary 

PUN FROM TO SAMPLE 
CEFTH REMARKS 

Sand 

Silt 

10-

Cl ay 

15 

Silty C1ay-?*f# 

20-

'Clayey Silt-

r r * 25 

Gravel 

30-

35-

40-

45-

™ -

:V.vV.7 

0-8' Brown, silty sandy clay 
moist at approx. 8' 

8-13* white to gray, sandy clay with modere 
amounts of gravel(pea size) 

13-20' I t . brown clayey sand (abund. clay) 
v. minor gravel at too w/ moderate 
to abundant gravel at bottom 



WELL LOOSING FORM 

Client NAVAJO REFINERY 

1/4 1/4 V 4 I/* S 

Page 1 

JWell Nunber HW- 9 
of 1 

County EDDY 

Spud Data 6-20-86 

-T R StatewEw MFYirq 
Contractor LARRY'S DRILLING 

Conpletion Data 6-20-86 

^ogg*1 ̂  SELKE Logs Pun I TTHOI OGY 

Elevation 

Remarks Steam cleaned rig and tools prior to drilling-

Spud In (En.) 

drilled with air rotary- no temporary casing 

RUN FROM TO SAMPLE 
CEPTH REMARKS 

•Sand S i 

S i l t 

Clay 

15 

i i l ty Clay-

20 

layey S i l t . >":•*•• Vavel 
25-

30-

35-

40-

45-

0-approx. 5" brown, s i l t y , sandy clay 

approx. 5'-approx. 15' white to gray, sandy 
clay 

15-20' I t . brown, clayey sand w/ moderate 
a m m m t s n f f i n p g r ^ i n r j r ^ v p l 



Hcvised June J *n2 

STATE ENCINEER OFFICE 

WELL RECORD 

Seceon I . G l i N h K A L I N F O R M A T I O N 
£WG,1. LOG 

( A ) Owner o f . w e l l . IUAUA3Q REFINING CQNPANY 
Street o r Post Off ice Addresj B o x 1 5 9 

City and State A r t e s i a . M Fl 3 0 2 1 0 

Owner's Well N o . 18 

Well was dri l led under Permit No.. 

V. Sill V. Mill 14. 

RA 6969 and is located in the: O b s e r v a t i o n / M o n i t o r w e l l 

_ 14 of Section 2 Township _ 1 7 j j Range _ 2 6 _ E N.M.P.M. 

b. Tract No._ , of Map No. . of lhe . 

Lot N o . . of Block No. 

Subdivision, recorded i n . 

d. X= . 

the . 

. feet, Y=_ 

_ o t " the 

County . 

. feet, N.M. Coordinate Sys tem. 

<B) D r i l l i n g f - n n l r a r - l n r H l l Q h H R D r i l l i n g H n m p a n y 
License No.. 

A d d r i . s s Box 199A, Route 1 , A r t a s l a , M Fl 38210 

. Zone in 

_ Grant. 

Dri l l ing Began 6 / 8 / 8 2 Completed 6 / 8 / 8 2 T y p e m o k A l r r o t a r y S i 7 r n f h n l „ 7 - 7 / 8 i n 

Elevation of land surface or E R S l r i Q at well is 3 3 6 ^ f t . - fo ta i "depth of wpll 1 9 f t . 

Completed well is 1 2 shallow • artesian. Depth to water upon complet ion of well LQ f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet 

f 
Derer ipt ionpf v Water-Bear ing Format ion 

Estimated Yield ] 
(gallons per minute) j From To 

Thickness 
in Feet 

f 
Derer ipt ionpf v Water-Bear ing Format ion 

Estimated Yield ] 
(gallons per minute) j 

16 19 3 f i n e a n h y d r i t i c sand and red sha: e WA | 

r i 
I 

h \ i 
i 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

f 'ounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
( feet) 

Type of Shoe 
I 'crforai iuns i Diameter 

(inches) 
f 'ounds 
per foot 

Threads 
per in. Top Bottum 

Length 
( feet) 

Type of Shoe 
l r o m i l o ! 

I 6 PVC 20 15 19 | 

j 
i 
i 
i 

Seclion 4. RECORD OF MUDDING A M ) CEMENTING 

Depth in l-eel Hole Sacks Cubic Feet 
Method of Placement i 

From To Diameter of Mud of Cement Method of Placement i 

0 12 3 hand ! 

i 

Section 5. PLUGGING RECORD 

Plugging Contractor 

Address 

Plugging Method 

Date Well Plugged 

Plugging approved by: 

St j le I n^iM'-cr Kvjiresenlalivc 

Ui | i lh in I \:CI ' u hit Feet 
Top | Bo t tom I ul Yemeni 

Date Received J u n e 2 2 , 1 9 8 2 

A-6969 

FOR USE OF STATE ENGINEER ONLY 

Quad _ ^ FWL F.NL. 

/ File No 
Obs./Mo. r i ng 17.26.9.13111 

. Use Locat ion No , 



From 

Red soil 

gyp (weathered anhy) uith red shale 

l<t gyp white and anhydritic sand 

19 Fine red shale and anhyritic sand - water ® 16' 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

observation/monitoring well 

The undersigned hereby certifies that, to the best of l is knowledge and belief, the loieg-

described hole. 

mg is a true and correct rcc"'<l ' ' ' i 

INSTRUCTIO ' his form Nhould be executed in lnp ln . j (c . ptotecubty l yp ; n . .md 

r/ri l ler 
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K c v i s c J J U I K - I ' / 7 2 

(A ) Owner o f well . 

, - STATE ENGINEER OFFICE 

WELL RECORD 

- _ j Section I / G E N E R X L INFORMATION 

NAVAJO REFINING :C0nPAWY 
'Orauiar T59 

BELD ENGR. LOG S 

Owner's Well No 21. 
Street or Post Off ice Address _ 

City and State ArtEsia, M IR 03223. 

RA 6975 X Well was drdled under Permit No._ 

a. WF % Mill % l\lhl V. g i l l V. of Section 9_ 

b. Tract No.. . of Map No. 

c. Lor No. . , of Block No. 

of the _ 

. o f t h e . . 

. and is located in the: 

_ Township 1 7 5 Range 76 F .N .M.P.M. 

Su Ddivision, recorded i n . 

d. X = . 

the. 

. feet, Y= 

County 

. feet. N.M. Coordinate Sys tem. . Zone ui 

_ Grant. 

( B l P r i l l i n g C n n l r a r l n r 5 . D a l e H U Q h B S 

Address RoutB 1 , Box 199 A, A r t a a i a , M fl 88210 

License No W 7 U 9 

DrUling Began 6 / 2 8 / 8 2 Completed 6 / 2 8 / 8 2 Type tools A i r R o t a r y Size of hole 7 7 / B i n 

Elevation of land surface or at well is 3_3£J}__ ' t t ^To ta ] depth of well 711 f t . 

i 
Completed wel l is Q shallow artesian. M o n i t o r Depth to water upon complet ion of well , 9 f t . 

•Section : . PRINCIPAL WAT- f jRHF.ARINC STRATA 

Depth in Feet 

From i To 

Thickness 
in Feet Description of Water-Bearing Format ion 

Estimated Vieid 
(gallons per minute) 

15 17 2 . A n h y r i t i ' c aand na 

A r 
<0 
r 

\ 
Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
p e r l o o l 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations ' Diameter 

(inches) 
Pounds 
p e r l o o l 

Threads 
per in. Top Bot tom 

Length 
(feet) 

Type of Shoe 
From I l o 

6 PVC 20 15 20 | 

i 
! 
i 
i 

i 
Section 4. RECORD OF M U D D I N G A N D CEMENTING 

Depth 

From 

in Feel 

To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement | 

0 7 8 3 Hand ' 

1 

Section 5. PLUGGING RECORD 

Plugging Contractor 

Address 

Plugging Method _ 

Date Well PluggecL. 

Plugging approved by: 

Stale Engineer Representative 

No. 
Depth in Feet Cubic F'eet No. 

Top Bot tom of Cemen: 

1 : 
I 
3 
4 i 1 

Date Received Augus t 19 , 1982 

File N o . _ R A = £ a i 5 _ J S 

FOR USE OF STA I F ENGINEER ' 'NL Y 

Quad _ FWL F S L . 

Use Observation Li ical ion N o.. 
1 7 . 2 6 . 9 . 3 1 1 2 2 



Depth in I cct 

From l o 

Thickness 
in Feet 

Section b. LOG OF HOLE 

Colni and Type of Material Encountered 

>• 5 

10 

12 

15 

gyp with anhydrite crystals 

gyp and granular anhydrite 

anhydritic sand and clay 

17 

20 4 anhy sand uiith limestone Qravel 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and conect record of the j 
described hole. 

/ D niter 

1NSTRUCT10 This feu—should be executed in triplicate, preferably tyr 
of the State ^ -er. A lions, except Section 5. shall be answered as 
drilled, repaired or deepens. lVhen this form is used JS a plueeinp remrH nniv 



- STATE ENGINEER OFFICE 

. WELL RECORD 

Section I . GENERAL INFORMATION.. 

Revised June I97J 

FIELD fUGR. LQf 

(A) Owner of well . WRUAJO RRFIMIWG COPIPAMY 
Prayer 159 

Owner's Well No. 2k 
Street or Post Office Address _ _ _ 
City and Stale : '. A r t e s i a , N Pl JBJ110_ 

Well was drilled under Perm.t No _ Qfl Fiq75 'X 7 u n , i j , , i h , 

a. r vi qi.l 14 qiil K IMIil Vi of Section 9 Township 17 q Range 76 F 

b. Tract No of Map No. of the 

.N.M.P.M. 

c. Lot No.. . of Block No. . of the. 
Subdivision, recorded i n . . County. 

d. X= . 
the . 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 
_ Grant. 

5. Dale Hugriee (B) Drilling Contractor 

A d d r e S 5 Route 1 , Box 199A, Ar tBs la , HI Pl 8821D 

License No UIO 7^9 

DrUling Began 7 / 5 / 8 2 

Elevation of land surface . 

Completed 7 / 5 / 8 2 Size of hole. Type tnnk f llr ro ta ry 

at well is 3362 ff. Total depth of well 19 

Completed well is shallow artesian. Depth to water upon completion of well. 

Section PRINCIPAL WA4 :Efl-BEARlNG STRAIA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

16 18 2 
i 

Anhy sand na 

1 } 

r 

I T 
Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feel) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feel) 

Type of Shoe 
From To 

6 PVC 20 15 20 

1 
1 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 
From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

0 7 8 3 hand 

Section 5. PLUGGING RECORD 

Plugging Contractor 
A d d r e s s 

No. ••• - -
lOD 

'•' 1'eel : i t j i . , L - | ' i - . j [ 

P l u g g i n g M r r h n i l 
No. ••• - -

lOD B o t t o m i o l C e m e n t 

n a i l - We l l P i n n e d i 1 • i ; 
Plugging approved by: Plugging approved by: 

3 ! i ; 
State Engineer Representative 4 I ! I 

Date Received Augus t 19 , 1932 

File No. RJU6aX5-Jl_2-

FOR USE OF STATE ENGINEER ONLY 

Quad _ FWL 

Usc_ O h ^ p r v a M n r t ,>, Hum Nn 1 7 . 2 6 . 9 . 1 3 3 2 : 



Depth in Keet 
From To 

Thickness 
in Feet 

Seclion b. LCXJ OF HOLU 

Color and Type of Material Encountered 

gyp & gran, anhydri te 

10 

16 gyp & clay 

18 anhydritic sand and gravel 

19 gyp an<i r j r a u s l 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

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

described hole. 

A 
II 

i^-OrUler 

INSTRUCTI This fo=" should be executed m triplicate, preferably t; tten. and submitted l^the appropriate i l ism.! : » ! « 
of the State ^neer. :tions. except Section 5. shall be answered a„ ^mpletety and accur; s possible when jny well is 



HvvisciJ June I n i 

(A) Owner.of wel l , 

_ STATE ENCINEER OFFICE±rL 

i; WELL RECORD ;V 

. Section 1. GENERAL,INFORMATION 

NAVAJO REFINING COflPANY 

EJELD ENCm. LUG 

Street or Post Office Address . Dra tuer 159 
City and State A r t a s i a , M PI aS21D_ 

Owner's Well No. 

Well was drilled under Permit No RA fi°75 X 6 and is located in the: 

a. MF VA MF SF v. Rill VA of Section_9___ 1 ownship 17 A 

b. Tract No of Map No. of the 

Range 9S 7F, F_ N.M.P.M. 

c. Lot No. . of Block No. . . o f the. 
Subdivision, recorded i n . . County. 

d. X= . 

the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 

_ Giant. 

(B) Drilling Contractor. 

Address 

q . n ^ l p M n g h n a License No liin 7uQ 

Rnut.R 1 , RnY 199 a, flrt.Rsia, M PI. 88210 

Drilling Began 7 / 7 / 8 2 Completed 7 / 8 / 8 2 Type tools t t i r R o t a r y Size of hole _ 8 in. 

Elevation of land surface or at well is 136J f j x f o i a l depth of well 20 f t . 
j 

Completed well is GO shallow CD artesian. Depth to water upon 'completion of well ____LQ f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in feet Thickness 
in Feet Description,of Water-bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description,of Water-bearing Formation 

Estimated Yield 
(gallons per minute) 

10 12 2 anhydr i t i c aand na 

Al 
K 

\ 

Section 3. RECORD OF CASING 

Diameter 'Pounds Threads Depth in Feet Length Type of Shoe 
Perforations 

(inches) per foot per in. Top Bottom (feet) Type of Shoe 
From To 

6 PVC 30 25 30 

V 
Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

0 10 8 k hand 

Seclion 5. PLUGGING RECORD 

Plugging Contractor 
Address 

Plugging Method _ 

Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in 1 eel 

Top Bottom 
J Cu h i . Feet 

i of Cement 

Date Received Augus t 19 , 1982 

File No... .JUtSaZS X_J5 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use Locatii 

. FWI I '.I 

N o . _ L 7 JL6^9, 34 22 3 . 



Depth in Feet 
From ••V To 

Thickness 
ip in Feet 

Section 6. LOG OF HOLE 

Color and Type of Material l-.ncounteted 

gyp 4 rad clay 

: - 10 

12 anhydritic sand 4 gravel 

25 13 gyp & gravel 

30 gyp 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

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

described hole. 

Unit 
: y D:Uie: 

1NSTRUCTIC This fcM~ti should be executed in triplicate, preferably ty- tu n. and suhmuted to the appn'pruie 
of the State .eer. :tions. except Section 5. shall be answered t .plereiy land accur: >s possihk- A t 
drdled, repaired or deepei. . When this form is used as a plugging record, only Section Hal and <̂-< n. " 1 • 
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Ktvuevi June 1972 

(A) Owner of well : 
Street or Host Otfice Address 
City and State 

_ _ STATE ENCINfcFR OFFICE 

WELL RECORO 

Section I . GENERAL INFORMATION 

NAVAJO Rr"FTI\ITMfi mPlPANY 

Dratiier 159 
Owner's Well No. 29 

ArtBsifu..M n flflZLCL 

Well was drilled under Permit Nn RA 6975 Y 1 . and is located in the: 

».-«U£ V' -fMrT V t - S l l l V> Hill!— V4 of Section 2 Township i . 7 _ £ Range _ 26 -£ N.M.P.M. 

b. Tract No._ . of Map No.. of the . 

c. Lot No.. . of Block No. . o f the. 
Subdivision, recorded i n . . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System. . Zone in 

_ Grant. 

5. Dala HuQhsa (B) Drilling Contractor 

Address Route 1, Box 199 A, Ar-tsala, N ,H 03210. 

License No.. UO lk9 

Drilling Began 7/Z0/9Z 

Elevation of land surface or 

Completed well is 

Completed 7 / 7 1 / S 2 Type tools A i r r n t a r y Size of hole R in. 

at well is 3 1 f i 3 ft^TqtaTdepth of well 7 1 . 5 f t . 

O shallow d artesian. Depth to water upon completion of well 1 1 ft . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet DescripuonfofWater-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet DescripuonfofWater-Bearing Formation 

Estimated Yield 
(gallons per minute) 

20 21.5 1.5 
ji 

Anhydri t ic ' sand na 

/ V 
n 

Section 3. RECORD OF CASING 

(inches) per in. Top Bottom (feet) 
Type of Shoe 

From To 

22 13 22 

Section 4. RECORD OF MLIDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 
From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

0 8 8 6 hand 

Section 5. PLUGGING RECORD 

Plugging Contractor 

Address 
Plugging Method 
Date Well Plugged 

Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet ) 

of Cement ] 
No. 

Top Bottom 
Cubic Feet ) 
of Cement ] 

1 i ! 
-, 1 

I I ! 
3 i i 
•* ! ; 

Date Received 

File No._ 

Augus t 19 , 1982 

RA-6975 X 7 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL FSL. 

Use O b s a r v a i . | M 1 7 . 2 6 . 9 . 1 3 A 2 2 



Depth tn Feet 
To 

Thick ness 
in Feet 

Section 6. LOG OF HOLF. 

Color ind Type ol Material Encountered 

miacallansoua f i l l 

10 

15 

o i l a t a i n a d gyp 

gyp 

20 gyp 

21.5 1.5 anhydritic sand J gravel 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

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

described hole. 

Duller 

INSTRUCT 
of the Sta. 

>: This fc 1"^ should be executed in triplicate, preferably 
,tineer. :tions exrenl ^crhnn S clnll h» *r,r*u»ra. 



• i i i i n g Contrnctcr 

.g - Hollnu st-:-i -JJ: 

6/13/31* 

-«n •son, Z l P230 

" ~:i-~ci2r ^ c l i ~ 2 coon i 

Richard Fasia 4 Jim Chaney 

j 2 0 t h Samnia dcacricticn 

1 1 
• a - 6 : Lt. red clayey s o i l 

6.8' mixed s o i l with gyp pebbles. 7-3-' uhUie gyp 

8.7' uht gyp - so f t . 9v' gry clay 4 gyp | 

10*. 13' uht 4 gry gyp. 1Q£ gyp laminated, odor gas dry'at 

- 12* 10.95* gry gyp. 12:*" ' dk gry gyp. . gyp odor gas 
A 

gry clay u i t h pebj/l^s, gyp. good o i l stain and odor 

15y l ^ r wb^gyp 4 anhy. I5y dk gry gyp 4 anhy. o i l stain 4 odor 

17 I 5 f dk gry anhy saturated. 17 uht anhy, gyp, rd clay 

IpY 174- gry anhy. o i l stn. 18-j anhy u rd J gry shale 
s l i odor- rd shale at bottom 

20 18/8 gry anhy u anhy pebbles mater 20' sdy red clay 

21-5- red clay 4 anhy mixed UJ pebbles - uatar 

23 mixed rd 4 uht anhy ui gran to gravelly material - u t r 

Z^t mixsa unt 4~'Yd" anny six clay u r,r 

25 ' fine rd 4 uht anhy uith clay dry 



Data 5/15/2-+ Navajo Refining Company 

Ground level 

2" PVC u e l l casing 

cement grou' 

9r feet 

clay seal 

1 1 T feet 

gravel pack 

slotted screen. 

2U feet 
blank casing — 

TD 25 f e e t 

/ 

P r o t e c t i v e s t e e l 
na_sJLng 

5: 

• 

• 

measurements from land surface-



-!f?::-ny - o: 

D r i l l i n g Cuntrnc::: - 0. -nderocn, Zi Paso-' 

Rig - Holiou stem 3" diameter <=cii- scccn 

g 2te 6/15/5U Richard Fasia 4 Jim Chaney 

Desth Sample description 

| Q - 15 • Soil. Net @ 134-' (old Eagle Orau Channel f i l l ) 

1 
1 
1 

16 T Ulht, tan anhy 4 gyp - water ^ 

1 
1 18 LJht gyp 4 anhy (fn xln) ! 

;/ » ' 19* UJht gyp uith anhy pieces - gravelly 

f j 
1 

21 Uht gyp y anhy pes 
A 

i 

: 
22y Uht, cry gyp u anhy pes - dense 

1 
2k Gry & 9YP ~ dense 

Gry knhy 4 gyp u clay - dense - what at bottom 

! 26 • Gry sdy clay - t i o h t Tr. red at bottom 

1 

Vi 
29 Red 4 gry sdy clay 

"' V i 
" c i 31 ; Rd sdy shale TD 

i : -
1 ; 

1 

! 

1 
1 
1 



HEILS HF !:'~|_L CH-JSTni'i:TI£1M 

Well # k l Oata 6/15/8*4 P'avajo Refining Camoany 

Protective steel casing 

Grcund level 

3" auger hale 

2" PVC well casing 

cement crcut 

12' 

clay seal 

14' 

gravel pack 

slatted screen 

blank casing 

TD casing 21 

hols Full gravel 

• 
• 

r 

TD nolo 31' 



r-i "i - i 

HS 11 -j- *f3 rjavajo R?Fi,ning._ Cornpany., - Monitor walls 

D r i l l i n g Contractor - D. Anderson., El Paso 

Pig - Hollow stem auger 3" diameter Spl i t sooon core barrel 

Date 7/17/84 Jim Chaney - Stroud 

Deoth Sample description 
RECEIVED 

s 

0 - *+* ; S o i l 

Mixed s o i l (red) 5 gyp damp 

7* Hisad red shale 4 gyp. Vy rd shale @ botrtom 

8.17' mixed s o i l 4 gyp. 9* gyp, pebbles, anhy, HCR 
_ akidr -gaa 

10* Gyp bi anhy pebbles - HCR oLor gas. (\)o bldg. o i l 

~12 11* Gyp u 1st. 5 ar^y pebbles HCR 12* LJht gyp 

13* 13 gyp/ta pebbles, gas stn 4 odor. 13* gyp s l i g h t l y wet 

— pc — - -- — 
15 13.8 Igyp 4 gravel - o i l 4 water. 15' gyp, gravel, wet 

- — — Erse—ua-ter 
15* gyp -4 gravel, wtr. IS* gry gyp - t i g h t - wet 

18 1&£ gyp 4 loose gravel, wtr. 17* gyp w anhy 4 dolo pes 
18' red s i l t y sand 

19* 18.6 rd s i l t y sand w pebbles. 19* rd fn s i l t y sand 

22* d r i l l - rd s i l t y sand TO 

l 



DETAILS OF UELL CONSTRUCTION 

Well # 43 Date 7/17/84 Navajo Refining Company 

Protective steel casing 
Ground level 

8" auger hole 

2" PVC casing 

cement grout 

clay seal 

13*' 

15*' 

slatted screen 

gravel pack 

A 
/ 

/ 

/ 

blank 

TD 22*' 



'Jell r ^5 f-javajo Refining Company - Monitor wells 

O r i l l i n g Contractor - 0. Anderson,. El Paso 

Rig - Hollow stem auger 9" diameter Solit sooon core barrel 12" 

Date 8/22/84 Stroud 4 Ledesma 

Deoth Samole descriotien 

i 
0 - 4* ' Red soil dry 

Gyp dry 

6* 6.3 wht gyp - dry. 6* gry shale - dry 

Gry sdy shale w very lge anhy^pcs - dry 

9* 8.8 gry shale 4 gyp. 9.3 anjiy gravel 9* gry shale 4 
: anhy - dry 

ID drill P\ 

11* ID.8 gpy shale w anhy pes. 11.3 anhy gravel. 11* gry shale 
f ^ J — sl-1 damp to dry 

13 gry spale w gyp 4 anhy pes - damp. Tr rd shale 11*-12.3 

f-<r4,* 14' gravel. 14* gry shale w-gravel streaks - water 

14.7-15 gry shale 4 gravel. 
15-16 drk gry shale water TD 



Nell # 45 

DETAILS OF UELL CONSTRUCTION 

Date 8/22/84 Navajo Refining Company 

Protective steel casing 

Ground level 

8" auger hole 

2" PVC casing 

cement grout 

y 
7 
A 
V 

/ 

a*' 
clay seal 

IO*' 

slatted screen 

gravel pack 

blank casing 
TD 16' 



Uall # *»5 

DETAILS OF U1ELL CONSTRUCTION 

Oata 8/22/84 Navajo Refining Company 

Protactiva steal casing 

Ground laval 

8" augar hole 

2* PVC casing 

ceraant grout 

slotted screen 

graval pack 

blank casing 
TO 16' 

A 

clay seal 
10*' 

- / 

/ 

/ 

/ 

'4 
fc-

E 



L'sll ? i"iav3ja Sofining Company - 'icnitor walls 

d r i l l i n g Contractor - 0. Anderson, £1 ?asa 

=ig - Hollou stam auger 3" diometar Solit sooon cora o s r — i i f " 

U 3 t s 8/22/84 Stroud 4 Ledasma 

Death Samale descriotien 

! a - 4- Red sai l dry 

i 

1 5 
1 

Gyp dry 

6.3 uht gyp - dry. 6* gry shale - dry 

8 Gry sdy shale u vary lge anhyjrcs - dry 

9* 8.8 gry shale 4 gyp. 9.3 anfiy gravel 9* gry shale 4 
anhy - dry 

10 d r i l l 

l l * 10.8 shale u anhy pes. ,11.3 anhy gravel, l l y gry shale 
••- ai-i- damp-to dry 

13 gry spale u gyp 4 anhy pes - damp. Tr rd shale 114—12.3 

14' gravel. 14-* gry shale u gravel streaks - uater r3i 
"16 

14.7-15 gry shale 4 gravel. 
15-16 drk gry shale water TD 



OE TAILS OF U1ELL CONSTRUCTION 

Wall # 46 Oata 8/22/84 Navajo Refining Comoany 

Protective steel casing 

Ground level 

8* auger hale 

2" PVC casing 

camant grout 

1. 
- / 

/ 

clay seal 

10' 

12" 
1 

slotted scraen 

graval pack 

TO 17' 



'.'all £ 46 .'javaj-3 Refining Company - -'onitor walls 

Drilling Contractor - 0. Anderson, £1 Paso 

Rig - wallow sten auger 3" diometor Solit sooon oors 

Dsta 8/22/84 Stroud 4 Ledesma 

Death Sample description 

0 - 67' Dark red soil 

8 Lite rad sail 4 gyp dry 

11 Gry clay ui gyp damp 

12* gry clay, gyp, anhy pes, tiqfrt - dry 

r 14 Gry clay, gyp, anhy gravel water 

15* 15.3 gry sdy shaia\ 15* Red shale 

17 Fine red shala. TD 

9-

1 

I 



Well # 47 

DETAILS OF UELL CONSTRUCTION 

Oate 8/22/84 Navajo Refining Company 

Protective steel casing 

Ground level -

8" auger hole 

2" PvC casing 

cement grout 

clay seal 9 

9' 

slatted screen 

gravel pack 

t 

TO 14' 



SAKPLE LOG 

Wall # 47 Navajo Refining Company - donitor wells 

Orilling Contractor - 0. Anderson, El Paso 

Rig - Hollow stem auger 8" diameter Split spoon core barrel 18" 

Oata 8/22/84 Stroud 4 Ledesma 

0 - 5 Oark red sail damp 

10 Lite red sail damp 

ll y Red shale 

13 Orange-red shala damp 

14 Orange-red shale damp 

ft 
0 



DETAILS OF LJELL CONSTRUCTION 

^ 1 1 # «7 Data 8/22/84 Navajo Refining Company 

Protective steel casing 

Ground level -

8" auger hole 

2" PVC casing 

cement grout 

clay seal 

9» 

slatted screen 

gravel pack 

'A 

7 

1 I 

TD 14» 



SAMPLE LOG 

Well # 47 Navajo Refining Company - Monitor wells 

D r i l l i n g Contractor - 0. Anderson, El Paso 

Rig -- Hollow stem auger 8" diameter S p l i t spoon core barrel 18" 

Date 8/22/84 Stroud & Ledesma 

0 - 5 Dark red s o i l damp 

10 L i t e red s o i l damp 

l l * Red shale 

13 Orange-red shale damp 

14 Orange-red shale damp [T 

0 



LOG OF BORING MW-53 

(Page 1 of 1) 

RFI Phase II 

Nor th Colony Landfarm 

Navajo Refining Company 

Ar tes ia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

06/25/95 

0900 

06/25/95 

2" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Hydraulic push 

2'x3/4"ID Splitspoon 

Pool Environmental 

D.G. Boyer 

Depth 
in 

Feet 
E DESCRIPTION 

u 
I 
D_ LO 

'< o 
rr w CD O 

W e l l : M W - 5 3 

ELEV: 3 3 6 7 . 6 7 
Well Construction 

Information 

10 

15 

20 

25 

E 

10 

No in format ion 

Si l t , l ight b r o w n , grading to si l ty 
clay at 4 f t . 
4 - 4 f t . , clay, b rown , wh i t e calcite (?) 
streaks, dry, crumbly, no odor, 
1.3 f t . recovery 

Clay, l ight b rown to chalk 
color, small calcite (?) crysta ls , 
no odor , 1.5 f t . recovery 

Same as above w i t h 
increasing caliche clay, no 
odor, 1.5 f t . recovery 

Clay, l ight b r o w n , sl ightly plast ic, becoming 
crumbly at 12 .4 f t . , pebble (112 in.) 
at 14 f t . , no odor, 2 f t . recovery. 

Caliche gravel and light b r o w n clay, 
dry. A t 1 5.2 f t . , clay, b r o w n , plastic 
At 15 .6 f t . , gravel and caliche to 16 f t . , 
size to 3/4 in . , no odor, 2 f t . recovery. 
Same as above. At 1 6.4 f t . , clay, l ight b rown 
to gray, hard, sl ightly plast ic. A t 1 7.5 f t . , s\\x\ 
clay, b r o w n , moist , expansive in split spoon , 
no odor, 2 f t . recovery. 
Clay, b r o w n , sl ightly plastic. 

1 8 .7 - 1 9.1 f t . , clayey gravel , dry 

19.1 - 2 0 f t . , clay, b r o w n , so f t (no moisture) 
occasional gravel, no odor, 2 f t . recovery. 

Clay, l ight b r o w n , sl ightly plast ic, but 
generally hard, no odor, 2 f t . recovery. 

Clay, l ight b r o w n , occasional small gravel, 
caliche zones (0.1 - 0.2 f t . th ick) at 
2 2 . 2 , 2 2 . 7 and 2 3 . 8 - 2 4 f t . , clay expanded 
in spoon , no odor, 2 f t . recovery. 
Clay, l ight b r o w n , occasional small 
gravel and caliche zones, no 
odor, 2 f t . recovery. 

GC 

CL 

^ — Surface 
J Casing 

- C e m e n t grout 

"PVC casing 

'Benton i te seal 

:|—Sand pack 

Screen 

Bo t tom cap 

Notes : 
Completed hydraulic push at 1 0 0 0 , began auger 
dri l l ing at 1 0 1 5 . Water on bit at 2 0 f t , none seen in 
hole. Auger hole drilled to 24 f t . No PID measurements. 
Depth to water at 1 4 . 2 4 f t . BLS @ 0 9 1 5 6 / 2 9 . 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

6/25/95 
8 1/4 in. 
24 
HSA 
Pool Environmenta 
D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Screen type : Johnson Slotted 
Screen length : 10 tt. 
Screen opening : 0.010 slot 
Scrn. placement : 13.8 - 23.8 ft. BL: 
Bottom Cap : 0.2 ft PVC 
Protector Casing : Flush-mount steel 
Lock Key tt : P-493 

SEALS & SAND PACK 

Cement seal type: 

Seal placement : 
Annular seal type: 

Seal placement : 
Sand pack type : 
Sand placement : 

ELEVATIONS 

Ground elevation: 3367.71 ft. 
Inner casing, top : 3367.67 ft. 
Outer casing, top: 3367.87 ft. 

Cement with 5 % 
powered bentonite 
0 - 9.5 ft. BLS 
Med. bentonite 
chips, ("Pure Gold 
9.5 - 11.9 ft. BLS 
10-20 CSSI silica 
1 1 . 9 - 2 4 ft. BLS 

NOTES 

PID Readings (ppm): 
0-3 ft. 
3-5 ft. 
8-10 ft. 
10-12 ft. 
12-14 ft. 
14-16 ft. 
16-18 ft. 
18-20 ft. 
20-22 ft. 
22-24 ft. 
24-26 ft. 

Not measured 
11 
16 

9 
8 

93 
96 
21 
21 
18 
15 

(Note: PID likely impacted by 
moisture or exhibited carry­
over from previous sample) 

COMPLETION NOTES: 
Driller bailed well 6/25/95 to 
develop. Developed with pump 
6/29/95. Purged 30 gallons 
prior to sampling, pumped 
approx, 0.5 gpm. 
Purge info. @30 gal, 1030: 
24 C, 2600 umbos, pH 7 
Depth to water prior to 
sampling: 14.24 ft. below 
top inner casing. 

30 



LOG OF BORING MW-54A 

(Page 1 of 1) 

RFI Phase II 

Nor th Colony Landfarm 

Navajo Refining Company 

Ar tes ia , New Mex ico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

12/14/95 

1300 

12/14/95 

8 1/4 in. OD 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Hollow Stem Auger 

5 ft. core barrel 

Pool Environmental 

D.G. Boyer 

o 
X 
0. 

< u 
rr CO 

a ZD 

Depth 
in 

Feet 

a. 
E DESCRIPTION 

W e l l : M W - 5 4 A 

ELEV: 3 3 6 5 . 3 8 
Well Construction 

Information 

0 

10 

15 

2 0 

25 

30 

35 

4 0 

Cored w i t h solid s tem auger, 0-5 f t . 
0 -2 .5 f t . Clayey si l t , b r o w n , some 
roo ts , dry. Log f r o m cu t t ings . 

2 .5 -5 f t . Silty c lay, l ight 
b r o w n , dry 

Clay and cal iche. Si l ty clay, l ight 
b r o w n , very dry. Caliche inclusions 
in c lay, chalk color w i t h very small 
crysta ls . 2 .2 f t . recovery . 

Clay w i t h caliche 

11 .9 -1 2 .7 f t . Clay, l ight b r o w n 
to b r o w n , s l ight ly mo is t , so f t 
1 2 . 7 - 1 4 . 7 f t . Same as above 
w i t h caliche gravel t o 1 1/4 in. 
4 . 7 f t . recovery. 

15-1 6 .4 f t . Si l ty clay, l ight b r o w n , 
s l ight ly damp. 
1 6.4-1 8 f t . Same as above, color 
a l ternat ing brn and I t . b r n , H/C 
odor, black streaks at 1 6 .4 f t . 
18 -18 .8 f t . Clay, l ight b r o w n , 
no odor. 3.8 f t . recovery . 

2 0 - 2 0 . 4 f t . Clay, l ight b r o w n , 
satura ted, cohesive, plast ic. 
2 1 . 3 - 2 2 f t . Si l ty clay. 

' / / , 

2 2 - 2 3 . 4 f t . Clayey cal iche gravels, 
generally smal l ( < 1 / 2 " ) but 

\ some > 3 " , sa tu ra ted . 

2 3 . 4 - 2 5 f t . Clay w i t h occassional 
gravel . 5 f t . recovery . . 
2 5 - 2 6 . 9 f t . Si l ty c lay, mois t w i t h 
occassional gravel . 

, 2 6 . 9 - 2 7 . 3 f t . C layey si l t , w e t , 
\ s o m s small gravel . 
2 7 . 3 - 2 9 f t . Silty c lay, b r o w n , moist . 

2 9 - 3 0 . 4 f t . Si l ty c lay w /some sand 
and v. f ine gravels. 5 f t . recovery. 

i r t . a i i ty gravel 
3 1 - 3 3 f t . Silty sand , l ight b r o w n , 
very f ine grained w i t h some 
clay and gravel, sa tu ra ted . 
3 3 - 3 5 f t . Sand increasing w i t h 
gravels. River gravels at 35 f t . , 
f lat to 3 in. 5 f t . sample recovery 

ML 

' / / , 

JZ 

CL 

GC 

CL 

ML-

CL 

M L 

GM 

SM 

Surface 
Casing 

"Cement grout 

"PVC casing 

— B e n t o n i t e seal 

"Sand pack 

"Screen 

"Bo t t om cap 

- B e n t o n i t e seal 

Notes: 
6 in . smear of p roduc t on auger when 
retre ived. Backfi l led hole to 27 .5 f t . w i t h 
med ium benton i te ch ips . 
Depth to water at 14 .1 f t . BLS @ 1 1 3 0 12 /15 
Photoionizat ion Detec tor (PID) readings are 
f r o m jar headspace analysis of grab samples 
taken f rom drill cu t t i ngs at designated intervals. 

DRILLING INFORMATION 

Date completed 12/14/95 
Hole diameter 8 1/4 in. 
Depth Hole BLS 35 
Drilling Method HSA 
Drilled by Pool Environmental 
Logged by D.G. Boyer 

CASING, SCREEN,& CAP 

Material, joints PVC, threaded 
Diameter 2 in. ID 
Screen type Johnson Slotted 
Screen length 15 ft. 
Screen opening 0.010 slot 
Scrn. placement 12.7 - 27.7 ft. BLS 
Bottom Cap 0.2 ft PVC 
Protector Casing Above-ground steel 
Lock Key # P-493 

SEALS & SAND PACK 

Cement seal type: Cement with 5 % 
powered bentonite 

Seal placement 0 - 8.7 ft. BLS 
Annular seal type: Med. bentonite 

chips, ("Pure Gold") 
Seal placement 8.7 - 10.7 ft. BLS 
Sand pack type 10-20 CSSI silica 
Sand placement 10.7 - 27.7 ft. BLS 

ELEVATIONS 

Ground elevation 3361.96 ft. 
Inner casing, top 3365.38 ft. 
Outer casing, top: 3365.66 ft. 

NOTES 

PID Readings (ppn n): 
(Readings from NCL 95-01) 
0-5,ft. 3 
5-10 ft. 1 
10-15 ft. 5 
15-20 ft. 908 

COMPLETION NOTES: 

12/15/95 
Developed with pump, purged 
approx. 1 20 gallon to clean, 
test @ 1,3 gpm with 4' drawdow 

12/22/95 
Purged 6 gallons prior to 
sampling, @ 1310: 
2500 umhos, pH 7 
Depth to water prior to 
sampling: 1 7.47 ft. below 
top inner casing. 



LOG OF BORING M.W-54B 

(Page 1 of 1) 

RFI Phase II 

Nor th Colony Landfarm 

Navajo Refining Company 

Ar tes ia , New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

12/19/95 

P.M. 

12/20/95 

8 1/4 in. OD 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Hollow Stem Auger 

5 ft. core barrel 

Pool Environmental 

D.G. Boyer 

u 
I 

CO 

< u 
rr CO 
o zo 

Depth 
in 

Feet 

o. 

E 
DESCRIPTION 

W e l l : M W - 5 4 B 

ELEV: 3 3 6 5 . 3 6 
Well Construction 

Information 

10-

15-

2 0 -

25 

30 

35 

4 0 -

45 -

Located 1 2 f t . NE of M W - 5 4 A , 
dril led w i t h 12 in. OD HSA to 
3 0 f t . , no boring log record. 
Left auger in ground for t emp , 
protect ion/sur face casing. 

Fo l lowed in hole w i t h 8 1 /4 in . 
auger w i t h 5 f t . core barrel 
(Size 12 in .OD, 9 1/2 in. ID). 

Instal led wel l w i t h base at 4 4 f t . 

2 9 - 3 2 . 5 f t . Silty clay, l ight b r o w n , 
s l ight ly moist , plastic, occ. gravel 
(to 2" ) every 1 8 in . , no odor , be­
coming sl ightly sandy,wet @43 .5 f t 
3 2 . 5 - 3 4 . 6 f t . Clayey sand, l ight brn 
4 f t . recovery, i 

3 4 . 6 - 3 6 . 8 f t . Sandy clay, very fine­
grained sand. 
3 6 . 8 - 3 / . 8 f t . Gravels w i t h clay. 
River gravel, smoo th , rounded, gray 
to 3 in . , saturated. 4 f t . recovery. , 

3 / . 8 - 3 H . b t t . bandy cTayT 
3 8 . 5 - 4 2 f t . Gravels, clean, pea-sized 
up to 3 in.(mainly 3/4-1 112 in.) 

4 2 - 4 4 f t . Clayey gravel. 

CL 

\/A/°. GC 

4 4 - 4 8 f t . Clay, b r o w n , s t i f f , dry. 
5 f t . recovery 

SC 

GW 

GC 

"Surface 
Casing 

"Cement grout 

"PVC casing 

Bentonite seal 

Sand pack 

Screen 

Bot tom cap 

50 ' 

Notes : 
Auger jammed w/rock (5) 4 1 . 5 f t . , pulled 
ou t core barrel, cleaned, reentered hole. 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Scrn. placement 
Bottom Cap 
Protector Casing 
Lock Key tt 

SEALS & SAND PACK 

12/20/95 
8 1/4 in. 
48 
HSA 
Pool Environmental 
D. G. Boyer 

: PVC, threaded 
: 2 in. ID 
: Johnson Slotted 
: 10 ft. 
: 0.010 slot 
: 33.8 - 43.8 ft. BLS 
: 0.2 ft PVC 
: Above-ground steel 
: P-493 

Cement seal type: 

Seal placement : 
Annular seal type: 

Seal placement : 
Sand pack type : 
Sand placement : 

ELEVATIONS 

Ground elevation: 3362.05 ft. 
Inner casing, top : 3365.36 ft. 
Outer casing, top: 3365.59ft. 

Cement with 5 % 
bentonite, tremied 
0 - 26 ft. BLS 
Liquid bentonite 
grout 
26 - 30.6 ft. BLS 
10-20 CSSI silica 
30.6 - 44 ft. BLS 

NOTES 

No PID Readings taken. 

COMPLETION NOTES: 

nstalled well with base at 
44 ft. Upon completion, 
used 17 bags sand to 32 ft. 
When pulled outer auger, 
bridged sand rises to 30.6 ft. 
Added 5 ft. liquid bentonite 
grout. Cemented to surface 
with cement grout, mixed 
in grout tank at ratio of 
3 bags cement with 1 cup 
bentonite powder. 

12/21/95 

Developed with pump, 

12/22/95 
Purged 15 gallons prior to 
sampling, @ 1219: 
2400 umhos, pH 7 
Depth to water prior to 
sampling: 1 7.44 ft. below 
top inner casing. 



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

(Page 1 of 1) 

RFI Phase II 

Nor th Colony Landfarm 

Navajo Refining C o m p a n y 

Ar tes ia , New Mex ico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

06/25/95 

1215 

06/25/95 

2" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Hydraulic push 

2'x3/4"ID Splitspoon 

Pool Environmental 

D.G. Boyer 

Depth 

Feet 

o. DESCRIPTION 

o 
X 
0- CO 

< CJ 
rr CO 
O X) 

W e l l : M W - 5 5 

ELEV: 3 3 6 3 . 5 7 
Well Construction 

Information 

5 -

i o -

15 " 

2 0 -

25 

No in format ion 

Clay, brown with white streaks, 
lighter brown at 4.2 ft., no- odor, 
1.2 ft. recovery 

Clay, bro wn to chalk color, dry , 
c rumbly , caliche clay at 8 f t . , 
some b r o w n s ta in ing on coire 
surface, 1.7 f t . recovery 
Clay, l ight b r o w n w i t h so f t zones 
every f e w inches, extens ive small 
crystals where s o f t , 2 f t . recovery 

Clay, l ight b r o w n , f ewer zones w i t h 
crystals, 1 f t . recovery 

Clay, l ight b r o w n , no caliche zones, 
lighter color and so f te r at 16 f t . , 
2 f t . recovery 

Clay, very l ight b r o w n , 
2 f t . recovery 

hard. 

Clay, b r o w n , some l ighter color 
zones, no cal iche, 2 f t . recovery 

Same as above, 2 f t . recovery. 

V/: CL 

"Surface 
Casing 

"Cement grout 

"PVC casing 

/ ' - B e n t o n i t e seal 

"Sand,pack 

"Screen 

" B o t t o m cap 

Notes : 
No odor in any core sampie 
Depth to wa te r at 1 7.3 f t . BLS @1 6 0 0 6 / 2 5 . 
Plugged back hole w i t h medium benton i te chips, hydrated 
w i t h 5 gallons f resh water . Photoionizat ion Detector (PID) 
readings are f r om jar headspace analysis of grab samples 
taken f rom drill cu t t ings at designated intervals. On 8 / 0 8 / 9 5 , 
hole was redrilled and completed as M W - 5 5 w i t h DTW 
of 12.3 f t . BLS. 

3 0 -

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

8/08/95 
8 1/4 in. 
23.9 ft. 
HSA 
Pool Environmental 
D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Screen type : Johnson Slotted 
Screen length : 10 ft. 
Screen opening : 0.010 slot 
Scrn. placement : 13.7 - 23.7 ft. BLS 
Bottom Cap : 0.2 ft PVC 
Protector Casing : Above-ground steel 
Lock Key # : P-493 

SEALS & SAND PACK 

Cement seal type 

Seal placement : 
Annular seal type: 

Seal placement : 
Sand pack type : 
Sand placement : 

ELEVATIONS 

Ground elevation: 3360.75 ft. 
Inner casing, top : 3363.57 ft. 
Outer casing, top: 3363.97 ft. 

Cement with 5 % 
powered bentonite 
0 - 9 . 1 ft. BLS 
Med. bentonite 
chips, ("Pure Gold") 
9.1 - 11.2 ft. BLS 
10-20 CSSI silica 
11.2 - 23.9 ft. BLS 

NOTES 

PID Readings (ppm|: 
0-3 ft. Not measured 
3-5 ft. 30 
8-10 ft. 49 
10-12 ft. 45 
12-14 ft. 29 
14-16 ft. 34 
16-18 ft. 22 
18-20 ft. 18 
20-22 ft. 18 
(Note: PID likely impacted by 
moisture or exhibited carry­
over from previous sample) 

COMPLETION NOTES: 

Driller bailed 22 gallons 8/8 
Developed with pump 8/9/95 
Purged 30 gallons prior to 
sampling, pumped at 1.5 gpm 
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) 

RFI Phase II 

North Colony Landfarm 

Navajo Refining Company 

Artesia, New Mexico 

Date Started: 

Time Started 

Date Completed 

Hole Diameter: 

06/25/95 
1215 
06/25/95 
2" 

Drilling Method: 

Sampling Method: 

Drilled By: 

Logged By: 

Hydraulic push 

2'x3/4"ID Splitspoon 

Pool Environmental 

D.G. Boyer 

Deptt 

Feet 
DESCRIPTION 

Well: MW-55 

ELEV: 3363.57 
Well Construction 

information 

No informat ion 

1 0 -

15 

2 0 -

Clay, b rown w i t h whi te streaks, 
lighter b rown at 4 . 2 f t . , no odor, 
1.2 f t . recovery 

Surface 
Casing 

Cement grout 

PVC casing 

Clay, b rown to chalk color, dry, 
crumbly, caliche clay at 8 f t . , 
some b rown staining on core 
surface, 1.7 f t . recovery 
Clay, light b r o w n w i th so f t zones 
every f e w inches, extensive small 
crystals where so f t , 2 f t . recovery 

Clay, light b r o w n , fewer zones w i t h 
crystals, 1 f t . recovery 

Clay, light b r o w n , no caliche zones, 
lighter color and softer at 1 6 f t . , 
2 f t . recovery 

Clay, very l ight b rown , hard, 
2 f t . recovery 

Clay, b rown , some lighter color 
zones, no cal iche, 2 f t . recovery 

Same as above, 2 f t . recovery, 

entonite seal 

2 5 " 

Bo t tom cap 

Notes: 
No odor in any core sample 
Depth to water at 1 7.3 f t . BLS @1 6 0 0 6 /25 . 
Plugged back hole wi th medium bentoni te chips, hydrated 
wi th 5 gallons f resh water . Photoionizat ion Detector (PID) 
readings are f r o m jar headspace analysis of grab samples 
taken f rom drill cut t ings at designated intervals. On 8 / 0 8 / 9 5 , 
hole was redrilled and completed as MW-55 wi th DTW 
of 12.3 f t . BLS. 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

8/08/95 
8 1/4 in. 
23.9 ft. 
HSA 
Pool Environmental 
D. G. Boyer 

CASING, SCREEN & CAP 

PVC, threaded 
2 in. ID 
Johnson Slotted 
10 ft. 
0.010 slot 
13.7 - 23.7 ft. BLS 
0.2 ft PVC 
Above-ground steel 
P-493 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Scrn. placement 
Bottom Cap 
Protector Casing 
Lock Key # 

SEALS & SAND PACK 

Cement seal type: Cement with 5 % 
: powered bentonite 

Seal placement : 0 - 9.1 ft. BLS 
Annular seal type: Med. bentonite 

: chips, ("Pure Gold") 
Seal placement : 9.1 - 11.2 ft. BLS 
Sand pack type : 10-20 CSSI silica 
Sand placement : 11 .2 - 23.9 ft. BLS 

ELEVATIONS 

Ground elevation: 3360.75 ft. 
Inner casing, top : 3363.57 ft. 
Outer casing, top: 3363.97 ft. 

NOTES 

PID Readings (ppm): 
0-3 ft. 
3-5 ft. 
8-10 ft. 
10-12 f t . 
12-14 ft. 
14-16 ft. 
16-18 ft. 
18-20 ft. 
20-22 ft. 

Not measured 
30 
49 
45 
29 
34 
22 
18 
18 

3 0 -

(Note: PID likely impacted by 
moisture or exhibited carry­
over from previous sample) 

COMPLETION NOTES: 

Driller bailed 22 gallons 8/8 
Developed with pump 8/9/95 
Purged 30 gallons prior to 
sampling, pumped at 1.5 gpm 
with pump intake at 20 ft. 
Purge info. @25gal, 0855: 
22 C, 2800 umhos, pH 7 
Depth to water prior to 
sampling: 1 5.36 ft. below 
top inner casing, 



LOG OF BORING MW-56 (NCL 95-16) 

(Page 1 of 1) 

RFI Phase II 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 

Depth 

Feet 

Q. 

E DESCRIPTION 

u 
X 
0- CO 

< o 
rr CO 
LD 3 

W e l l : M W - 5 6 

ELEV: 3 3 6 2 . 0 5 
Well Construction 

Information 

10-

1 5 -

2 0 

25 

No in format ion - cored w i t h 
solid s tem auger, 0 - 4 f t . 

Clay, dark b r o w n w i t h w h i t e f lecks, 
s t i f f , plastic, no odor , 
2 f t . recovery 

Same as above. 

10.1 - 11 .2 f t . , caliche clay, 
chalk and l ight b r o w n mo t t l i ng , 
s t i f f , sl ight ly damp , no odor . 

11 .2 - 11.8 f t . , same as above, 
very st i f f , no odor , 2 .8 f t . recovery. 

Caliche clay, b r o w n , dry crumbly , 
no odor. 

16 .6 - 17.8 f t . , gravel ly, 2 in . 
water in hole. 3 .8 f t . recovery. 

1 9 - 20 .6 f t . Clayey gravel to gravel 
clay, light gray to w h i t e , caliche 
gravel to 1 in . 

2 0 . 6 - 24 f t . Si l ty clay, l ight b rown 
to chalk color w i t h occassional 
gravel, 5 f t . recovery 

CL 

H—Surface 
Casing 

"Cement grout 

"PVC casing 

"Bentonite seal 

"Sand pack 

"Screen 

"Bot tom cap 

Notes: 
NCL 95-16 located 1 0 f t . N. of Drum Storage 
Area wal l , 1 03 f t . SE of 95 -1 3, and 2 3 2 f t . 
SW of M W - 4 5 . 
Depth to wa te r at 12.1 f t . BLS @ 1 3 4 5 8 /08 . 
Photoionizat ion Detector (PID) 
readings are f rom jar headspace analysis of grab samples 
taken f rom drill cut t ings at designated intervals. On 8 / 0 8 / 9 5 , 
hole was bailed by drillers to develop. 

DRILLING INFORMATION 

Date completed 
Hole diameter 
Depth Hole BLS 
Drilling Method 
Drilled by 
Logged by 

8/07/95 
8 1/4 in. 
24 ft. 
HSA 
Pool Environmental 
D. G. Boyer 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Screen type 
Screen length 
Screen opening 
Scrn. placement 
Bottom Cap 
Protector Casing 
Lock Key tf 

SEALS & SAND PACK 

Cement seal type: 

PVC, threaded 
2 in. ID 
Johnson Slotted 
10 ft. 
0.010 slot 
13.4 - 23.4 ft. BLS 
0.2 ft PVC 
Above-ground steel 
P-493 

Seal placement : 
Annular seal type: 

Seal placement : 
Sand pack type : 
Sand placement : 

ELEVATIONS 

Ground elevation : 3359.13 ft. 
Inner casing, top : 3362.05 f t . 
Outer casing, top: 3362.42 ft. 

Cement with 5 % 
powered bentonite 
0 - 8.8 ft. BLS 
Med. bentonite 
chips, ("Pure Gold") 
8.8 - 11.0 ft. BLS 
10-20 CSSI silica 
1 1 . 0 - 2 4 ft. BLS 

NOTES 

PID Readings (ppm) 
0-4 ft. 
7-9 ft. 
12-13 ft. 
15-16 ft. 
17-18 ft. 
20-21 ft. 
23-24 ft. 

Not measured 
0 
0 
2 
2 
2 
4 

COMPLETION NOTES: 

Driller bailed 6.9 gallons 8/8 
Developed with pump 8/9/95 
Purged 30 gallons prior to 
sampling, pumped at 1.6 gpm 
with pump intake at 20 ft. 
Purge info. @30 gal, 0940: 
23 C, 4700 umbos, pH 7 
Depth to water prior to 
sampling: 14.4 ft. below 
top inner casing. 

30 



LOG OF BORING MW-61 

(Page 1 of 1) 

RCRA Facility Investigation 
Group I SWMU/AOC 

Navajo Refming.Company 
Artesia, New,Mexico 

April 25-29, 2005 

Dale, Time Started 

Date, Time Completed 

Hole Diameter 

Drilling'Melhod 

Drilling Equipment 

04/27/05; 1400 

04/27/05; 1815 

8 1/4" 

Hollow Stem Auger 

Foremost-Mobile B-57 

Drilled By 

Logged By 

Northing Coordinate 

Easting Coordinate 

Survey By 

Eco/Enviro Drilling 

D.G. Boyer 

Deptn 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

LX. 
Q 
O-

Pace Lab No 

0-2 ft. FILL MATERIAL 
2-3.2 ft. (Slough) 

3.2-5 ft. CLAY, brown, very stiff, dry, with limestone and caliche 
gravels to 1 in., no H/C stain or odor 

5-7 ft. SANDY, CLAYEY GRAVEL, moist, sand light brown, fine 
grained, gravels are limestone river gravels to 2 in., no H/C stain or 
odor 
7.5-9 ft. CLAYEY GRAVEL, light brown, gravels to 2 in. 

40-1j0.8_ft CJ-AYEYjGRAVEL, light brown, 

10.8-13.4 ft. GRAVELLY CLAY, mottled gray and light brown, 
limestone gravels, H/C staining and odor, generally dry but gasoline 
at 12.2 ft. 

13.4-13.9 ft. Fractured CALICHE with hydrocarbon product 
\teas_oline) _ _ _ _ _ _ _ _ _ _ _ _ _ _ / 

;y13.9_-15-ft. CLAY^gray, sjiff,^ryJH/C_stajnin^and odor _ _ _ _j 

15-17 ft. SILTY CLAY/CLAYEY SILT/SANDY CLAY (mixture), gray, 
dry, very fine_gramed_sa_nd, gasoline odor 
17-19.6 ft. CLAY, some silty, gray, dry, stiff,Ti/C odor ~~ 

20-22 ft. CLAY, light brown, grading from silty to sandy, damp, soft, 
H/C odor 

22-22.7 ft. SAND, light brown, fine grained, water and gasoline 
saturated, caj_iche graveUo 3^4''Jrorn_22j|22._1_ft_ _ __ _ 
22.7^24 J f t . SILTY CLAY, mottled gray To light brovm, soft, H/c"orJo7 

25-27.fft. CLAY, light brown, sTft.^iaslic, little~or no H76 odor 

27.1-28.4 ft. CLAY, with caliche gravels to 1/4", brown, 

28.4-30 ft. CLAY, mottled with frequent caliche gravel, dry, very 
stiff, little or no H/C odor 

6-7 

8-9 

11- 12 

12- 14 

16-17 

18-19 

21-22 

23-24 

26-27 

28-30 

19.0 

11.2 

468 

628 

422 

456 

907 

108 

80.8 

17.9 

2048818-015 

2048818-019 

2048818-020 

l i 5 
Notes; 
See log of well MW-61 for well construction information. 
No lab sample in top 2 ft. - fill material 
H/C = Pelroleum Hydrocarbon 



RCRA Facility Investigation 
Group I SWMU/AOC 

Navajo Refining Company 
Artesia, New Mexico 

April 25-29, 2005 

LOG OF BORING MW-62 

(Page 1 of 1) 

Date, Time Started 

Date, Time Completed 

Hole Diameter 

Drilling Method 

Drilling Equipment 

04/27/05; 0930 

04/27/05; 1245 

8 1/4" 

Hollow Stem Auger 

Foremost-Mobile B-57 

Drilled By 

Logged By 

Northing Coordinate 

Easting Coordinate 

Survey By 

Eco/Enviro Drilling 

D.G. Boyer 

CD 

Sample Method 

SS Splil Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

Q) 

rx 
Q 
D_ 
J£ 
to 
a> a. . 

Pace Lab No. 

15-

25-

CB 

CB 

CB 

CB 

CB 

CB 

AR 

CL 

CH 

CH 

CA/CL 

4.5 CA/CL 

4.5 CA/CL 

3.2 

ML 

CL/CA 

CL 

0-2 ft. FILL MATERIAL 
2-2.9 ft. GFRAVELLY SILT, light brown, possible I material 

2.9-4.4 ft. GRAVELLY CLAY, light brown to brown, caliche gravels 
to 1 in. 

_4-5Jt£ATXL_AJtfown^ 
5-7 ft. FAT CLAY, brown, stiff, occasional caliche streaks, no H/C 
odor 
7-8.5 ft. FAT CLAY, gray staining, H2S odor 

8.5-10 ft. CALICHE, soft with CLAY, light gray, H2S odor 

3-5 

10-12.5 ft. Soft CALICHE and CLAY, mottled light brown and gray, 
H2S odor, gasoline (?) product at 12 ft. 
12.5-14.5 ft. Soft CALICHE and CLAY, gray, dry, gasoline odor 
throughout zone 

15-19.5 ft. CALICHE and CLAY mixture, caliche soft, occasional 
hard fragments, some calcite crystals, clay is silty, mainly gray but 
some mottled light brown and gray, dry, H2S and gasoline odor 
throughout. 

(20-20.2 ft. slough, gasoline and water saturated) 
20.2-21 ft. SILT, black, slightly moist 

21-23.2 ft. CLAY with soft CALICHE, light gray and dark brown, dry, 
gasoline odor throughout. 

25-28.3 ft. CLAY, gray and dark gray, very stiff, dry, gasoline odor 

28.3-30 ft. CLAY, mottled brown and light brown, occasional caliche 
gravel, very stiff, dry, little or no H/C odor 

8-10 

11-13 

13-15 

16-18 

18-20 

20.2 

20.7 

592 

545 

382 

192 

2048818-014 
1^ 

2048818-018 

Notes: 
See log of well MW-62 for well construction information. 
No PID sample in zones of water or hydrocarbon saturation or at base of boring 
No lab sample in top 2 ft. - fill material 
H/C = Petroleum Hydrocarbon 



LOG OF BORING MW-63 

(Page 1 of 1) 

Date, Time Started 

Date, Time Completed 

Hole Diameter 

Drilling Method 

Drilling Equipment 

04/29/05; 0800 

04/29/05; 1200 

8 1/4" 

Hollow Stem Auger 

Foremost-Mobile B-57 

Drilled By 

Logged By 

Northing Coordinate 

Easting Coordinate 

Survey By 

Eco/Enviro Drilling 
D.G. Boyer 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

c 
CD 
CJ) 

cr 
o 

Pace Lab No. 

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

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

6.6^7.2~ft. CLAYEY^FlAVEl, brown, stained, H/C or other chemical 

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

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

10 .£M3ft. CAUCHE and slLTY~CLAYriray, with frequent gravel to 
2", caliche soft. 

13-T3.6ft. CAUCHE, whiteTsofCstxongH/c'and H2S odor 
throughout 

15-T7.4^ll7rV CLAY and CALrCHETclay light grayish-brown, caliche 
soft, dry, occasional limestone gravel, strong H/C odor 

17,4-20 ft. FAT CLAY, gray, dry, with occasional limestone gravel 

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 

\gray, soft, strong H/C odor _ _ _ _ _ _ _ _ _ _J 
22- 25 ftrFAf"CLAY7gra7i very stiff, dry, H/C odor ~ 

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 

1-3 0.1 

11-12 

13-15 

16-18 

18-20 

29-30 

1106 

1107 

785 

924 

926 

2048818-021 

3.4 

2048818-022 

2048818-017 

Notes: 
See log of well MW-63 for well construction information. 
No PID sample in zones of water or hydrocarbon saturation. 
H/C = Petroleum Hydrocarbon 



LOG OF BORING MW-64 

(Page 1 of 1) 

RCRA Facility Investigation 
Group I SWMU/AOC 

Navajo Refining Company 
Artesia, New Mexico 

. April 25-29, 2005 

Date, Time Started : 04/28/05; 1030 

Date, Time Completed : 04/28/05; 1430 

Hole Diameter ; 8 1/4" 

Drilling Method : Hollow Stem Auger 

Drilling Equipment : Foremost-Mobile B-57 

Drilled By 

Logged By 

Northing Coordinate 

Easting Coordinate 

Survey By 

Eco/Enviro Drilling 

D.G. Boyer 

Depth 
in 

Feet 

0) 
CL 
E 

> 
o 
o 
CD 
Ct 

CO 
u 
CO 

o 
D_ 

Sample Method 

SS Split Spoon (18" or 24"; 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 5: e. 

c 
T3 
CO 
CD 

rr 
D 
CL 
•X "? 

ro n 01 Q- Pace Lab No. 

0-4 ft. FAT CLAY, brown and black, H/C staining and odor 

7.5-10 ft. CLAY with CALICHE, gray and light brown, caliche soft, 
clay crumbly, H/C odor 

10-11.8 ft. CLAY, gray-black-brown, stiff, dry, H/C odor 

11.8-14.4 ft. CLAY, gray, crumbly, dry, gasoline on core from 
13.2-13.6 ft. 

15-17.3 ft. Clay and caliche, gray clay and soft caliche, H/C 
saturated (gasoline-light colored, foamy) 

17.3-20 ft. SILTY CLAY, gray, soft, H/C saturated 

20-21 ft. CALICHE, stratified ("cookie" sized in sample tube), 
fractured, gasoline saturated. 

21-23.8 ft. CLAY and soft CALICHE, clay gray, gasoline product or 
odor through out. 

25-30 ft. SILTY CLAY, gray, damp, crumbly, H/C odor (?) 

2-4 

4-5 

6- 7 

7- 8 

12-13 

14-15 

21-22 

23-24 

291 

912 

748 

303 

2048825-019 

486 

959 

946 

618 

2048825-024 

Notes: 
See log of well MW-64 for well construction information. 
No PID sample in zones of water or hydrocarbon saturation or at base of boring 
due to hydrocarbon product in tube. 
H/C = Petroleum Hydrocarbon 



LOG OF BORING MW-66 

(Page 1 of 1) 

RCRA Facility Investigation 
Group I SWMU/AOC 

Navajo Refining Company 
Artesia, New Mexico 

April 25-29, 2005 

Dale, Time Started 

Dale, Time Completed 

Hole Diameter 

Drilling Method 

Drilling Equipment 

04/26/05; 0815 

04/26/05; 1330 

8 1/4" 

Hollow Stem Auger 

Foremost-Mobile B-57 

Drilled By 

Logged By 

Northing Coordinate 

Easting Coordinate 

Survey By 

Eco/Enviro Drilling 

D.G. Boyer 

Depth 
in 

Feet 

x i 
o 
.c 

0) 
a 
E 

> 
o 
o 

rx 

CO 
o 
CO 

o 
x 
CL 

$ 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

ro 
0) 

o • 

or 
D 
Q_ 

Pace Lab No. 

CB 

CB 

10-

CB 

15-

CB 

20-

CB 

25-

CB 

30-

1.7 

3.3 

3.2 

AR 

CL 

CL 

CUML 

CL 

CL 

GC 

CL 

GP 

CL 

0-0.7 ft. FILL MATERIAL 
0.7-1.7 ft. SILTY CLAY, brown becoming dark gray at base, septic 
odor 

5-10 ft. FAT CLAY, brown 5-7 ft. then becoming gray from 7-10 ft., 
soft, H/C odor 

10-15 ft. SILTY CLAY/CLAYEY SILT, black and gray, becoming 
cream color at base, dry, gasoline odor throughout, trace of H/C 
product on core barrel 

15-17 ft. SILTY CLAY, gray, dry, friable, gasoline odor 

17-17.8 ft. CLAY, gray, gasoline odor 

Driller notes cobbles from 19-24 ft. 
20-22 ft. CLAYEY GRAVEL, gray, limestone gravel to 2 in., water 
and H/C saturated. 

22-23.2 ft. GRAVELLY CLAY, water saturated 

25-26.6 ft. GRAVEL, poorly graded (uniform, pea gravel), with clay 

26.6-27 ft. CLAY, light brown and gray, H/C odor 

27-28 ft. GRAVELLY CLAY, limestone gravels in tight light brown 
\day / 
28-29 ft. SILTY CLAY, light brown, slight H/C odor 

0-4 

4-5 

6-7 

9-10 

10-12.5 

13-15 

15-17 

17-1S 

431 

836 

351 

213 

1,018 

968 

949 

871 

2048825-001 

2048825-020 

2048825-018 

2048825-002 

Motes: 
See log of well MW-66 tor well construction information. 
No PID sample in zones of water or hydrocarbon saturation or at base of boring 
H/C = Petroleum Hydrocarbon 



LOG OF BORING MW-65 

(Page 1 of 1) 

RCRA Facility Investigation 
Group I SWMU/AOC 

Navajo Refining Company 
Artesia, New Mexico 

April 25-29, 2005 

Date, Time Started : 04/26/05; 1530 Drilled By 
Date, Time Completed : 04/26/05; 1730 Logged By 
Hole Diameter : 8 1/4" Northing Coordinate 
Drilling Method : Hollow Stem Auger Easting Coordinate 
Drilling Equipment : Foremost-Mobile B-57 Survey By 

Eco/Enviro Drilling 
D.G. Boyer 

Depth 

Feet 
CO rx 

co 
o 
co 
3 

o 
x 
Q_ 

CD 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

cc 
D 
0-

Pace Lab No. 

CB 

CB 

10-

CB 

15-

CB 

20-

CB 

25-

CB 

30-

3.1 

2.6 

AR 

CH 

CL 

CL/ML 

CA 

CA 

CL 

CL 

0-1.9 ft. FILL MATERIAL, asphalt, gravel 

1.9-4 ft. FAT CLAY, brawn, becoming black at base, very stiff, H/C 
odor at base. 

5-10 ft. SILTY CLAY, gray, becoming gray-black at tip, very stiff, 
strong H/C odor throughout. 

10-10.4_ft CJ-AY^dark grayjslough?) 

10.4-12.4 ft. SILTY CLAY/CLAYEY SILT, light brown, strong 
gasoline odor 

12.4-13.1 ft. CALICHE, with clay, hard rock fragments, gasoline odor 

15-15.4 ft. (slough) 
15.4-17.6 ft. CALICHE, clayey, brown, very fractured, gasoline 
saturated. 

20-21.5 ft. (slough) 
21.5-25 ft. CLAY and SILTY CLAY, brown, very stiff, damp, friable, 
H/C vapor saturated 

25-26.3 ft. CLAY, brown, mottled, very stiff 
26.3-26.9 ft. CLAY, light gray, mottled, slight H/C odor (?) 
26.9-30 ft. FAT CLAY, brown, very stiff, very plastic, slight soft 
area at 28.5 ft., slight H/C odor (?) 

2-4 

5-7 

11-13 

13-15 

107 

567 

407 

2048825-021 

841 

1,097 2048825-022 

2048825-023 

Notes: 
See log of well MW-65 for well construction information. 
No PID sample in zones of water or hydrocarbon saturation or at base of boring 

.H/C = Petroleum Hydrocarbon 



LOG OF BORING MW-67 

(Page 1 of 1) 

RCRA Facility Investigation 
Group I SWMU/AOC 

Navajo Refining Company 
Artesia, New Mexico 

April 25-29, 2005 

Date, Time Started 

Date, Time Completed 

Hole Diameter 

Drilling Method 

Drilling Equipment 

04/25/05; 1140 

04/25/05; 1730 

8 1/4" 

Hollow Stem Auger 

Foremost-Mobile B-57 

Drilled By 

Logged By 

Northing Coordinate 

Easting Coordinate 

Survey By 

Eco/Enviro Drilling 
D.G. Boyer 

Depth 

Feet 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION D 
Q_ : 

ro 
CD 
LT. 
O 
D_ 

Pace Lab No. 

CB 

CT 

CB 

10 

15-

20-

CB 

CB 

CB 

CB 

1.9 

3.2 

CL 

0-1.9 ft. FILL MATERIAL, clay with uniform gravels 1/2-3/4 in. 
concrete in tip. Clay brown, very dry, possible slight odor 

CLAY (cuttings) 

CL 

CL 

CL 

CL 

CL 

5-5.2 ft. Slough 
5.2-6.5 ft. SILTY CLAY, brown, dry, possible H/C odor 
6.5-7.7 ft. CLAY, mottled light brown, yellow and gray 
7.7-10 ft. SILTY CLAY, stratified with black H/C streaks, occasional 
caliche gravel to 3/4 in., slightly moist, strong H/C odor 

10-13 ft. CLAY, tight 
10.5-12 ft. H/C saturated (gasoline) 

13-15 ft. SILTY CLAY 

15-17.3 ft. SILTY CLAY, gray, wet, H/C odor 

17.3-18.7 ft. GRAVELLY CLAY, gray, water and H/C saturated 

18.7^20ft. SILTY CLAYTgray, slightly damp, H/C odor 

20-20.9 ft. SILTY CLAY, light gray, H/C odor 

i 20.9-21.2 ft. GRAVELLY CLAY, light gray, water saturated, 
Jlimestone gravels rounded to_2 in. _ _ _ _ _ 
^ ^ l ^ f t . J S I L T Y CLAY, li£ht g/ayJH/^odor ~ _ _ 

21.5-22.1 ft.~GRAVELLY CLAY, light gray, water saturated, 
ilimestone gravels rounded to_2 in. _ _ _ _ 

22.1^3.2~ft."cLAY, iighfgray, tight, moist 
23.2- 24.5 SILTY CLAY, mottled light brown and light gray 
24.5_-25 ft_. SJLTYCLAY Jgh^browa_slight H/Codor_ 

25-27.3 ft. SILTY CLAY, light yellowish brown, occasional soft 
caliche gravel 
27.3- 28.2 ft. CLAY, light brown, dry, very stiff, no H/C staining or 
odor 

1 

0-2 0.3 2048804-027 

5-7 13.0 

8-10 473 2048804-028 

10-12 167 2048804-029 

13-15 250 

16-17 323 

17-18 269 2048804-030 

22-23 32.4 

24-25 22.9 

28-30 13.0 2048804-031 

Notes: 
See log of well MW-67 for well construction information. 
H/C = Petroleum Hydrocarbon 
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W e l l #1 (rJcL 
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Sample Log Page of 

Pro j ect Navajo Refinery Loca t ion ^ corner of Colony landfarrn 

Eddie D r i l l i n g Cont rac tor 'D. Anderson D r i l l e r Richard Helper 

Rig Type Hollow stem Hole Diameter 6 inches D r i l l i n g F l u i d K / / A 

Date and Time 10/19/82 Date and Time 
Type o f Samole s p l i t spoon & p r i l l i n g Began l:30cro D r i l l i n q Znd 3:OUT 

• bnexoy 1 ' 
Geraghty and M i l l e r R e p r e s e n t a t i v e J. Dauchv and T. Bouvette 

% Blows per 
€ inches Sanole D e s c r i p t i o n 

Depth 
Feet to Feet 

F i l l - brown topsoil with gravel and concrete 0 -

b r i t t l e brown s i l t y clay, poorly sorted with 
white pebbles 2 

b r i t t l e brown s i l t y clay, dense no pebbles 3 -

tan s i l t y clay, plast ic , racist 7 -

' Isni i t sooon 
•9 -11-16 | ^ _ f 0 

gray-sllty.xiLsy v/gvp. f. irnw-^f h=r anhydrite 
poorly sorted, organic smell 85s -

' 6 - 6 - 8 
sp l i t spoon 
14 - 15? 

dolmite gravel water bearing seams U"j 
interbed w/gray brown s i l t y clay, saturated 14 -

4 - -. - 5 
i 

s o l i t spoon 
l i b - 19 

brown b r i t t l e sandy s i l t y clay w/red & white 
coarse grains 16 -

Shelby tube 
20 - 22 

red clay, well sorted, unsaturated 20 -

14 

16 

20 

22 



DETAILS OF WELL CONSTRUCTION 

DATE 20/22/82 WELL #1 

PROJECT Navajo Refinery LOCATION 

WATER LEVEL MEASUREMENT Held 1 0 - 5 Wet ° - 3 4 

DTW 10.16 

1.7 f t . 

protective steel casing 

2 inch (i.d.) PVC w e l l casing 

cement grout 

clay seal 

13 f t . 

crave1 pack 

2 inch (i.d.) ?VC 
veil screen P.020 slot 

18 f t . 

19 f t . " 

4=1 
i I 
• i 

• « 

D 

ooo 

Oof 

•o" 

o 
O o 
" 0 o 

O 
D 

fe 
Oe' 

c o 
o © 

{ D 
» D 
D c 

OO 

D _ 

> r o £• o 

A l l measurements a r e r e f e r r e d tD l a n d 
s u r f a c e excep t d e p t h t o w a t e r which i s 
measured f r c m t o o o f c a s i n g 

LOG 
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Well *2 A O L Q - ^ f a c ^ 

P r o j e c t Navajo Refinery 

Sample Log Page 2 o f 

Loca t ion -SE-G©fRe^^f--^l-ephane-^fee>raae^ 

D r i l l i n g Cont rac tor D. Anderson D r i l l e r Richard Helper Eddie 

Rig Type Hollow stem Hole Diameter B" inches D r i l l i n g F l u i d N / A 

Date and Time 10/20/82 D a t e and Tome 
Type of Sample split spoon s ..Drilling Began 7 : 2 0 Drilling End 9:03~-

shelby 
Geraghty and M i l l e r Rep re sen t a t i ve J» Dauchy -T. Bouvette 

Blows per Depth 

dark brown topsoil 0-2% 

l i g h t brown s i l t y clay w/unweather 
anhvdrite, poorly sorted 2% - 4 

3 - 4 - z 

1 
> s p l i t sooon 

5 - 6% 
tan silty clay, brittle, poorly sorted 4 - b 

red s i l t y clay 6-6% 

. 5 - 6-10 spl i t spoon 
1- - 11*5 li g h t brown s i l t y clay, mottled, poorly sorted 6% - 10% 

i 
organic smell pebble seam wet, dolmite gravel, 2" 10% 

tan s i l t y clay, same as above 10% - 13 

5-8-12 

1 

solit spoon 
15 - 16% 

gray s i l t y clay, well sorted less dense 
organic smell 13 - 16 

9 -16-17 sp l i t sroon 
27»s - 19" 

anhvdritic sand & pebble seams interbed 
with brownish red sandy s i l t y clay 16 - 22 . 

6-7-9 
s p l i t sooon 
20 - 21% 

; 7 - 8-9 split spoon 
22% - 2A red clay, well sorted, dry & hard 22% - 24 



DETAILS OF WELL CONSTRUCTION 

DATE 11/22/62 WELL *2 

PROJECT Navajo Refinery LOCATION 

10 0 0.30 9.7 
WATER LEVEL MEASUREMENT Held ' "Met DTW 

0.8 f t . 

p r o t e c t i v e s t e e l casir>: 

2 inch ( i . d . ) PVC w e l l cas ing 

cement c r o u t 

c l a y s e a l 

17 f t . 

g rave l pack 

2 inch ( i . d . 
w e l l screen 

22 

) PVC 
0.020 s l o t 

21. 

f t . 

f t . 

F J -
i i 
• • 
» i 

i » 

i i 

V 
•err 
coo 

0° 

O o 
* 0 

^ 0 
Oft" 
oo 
Oo 
O o 

D 

o° 
g o 

o 

O D o 

A l l measurements a re r e f e r r e d t o l a n d ' 
surface except d e p t h t o water which i s 
measured f r o m t o p o f cas ing 

GEOLOGIC 

..LOG 
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Well *3 

T r o j e c t Navajo Refinery 

5amp] e Log Page 3 of 

Loca t ion of Colony @ Entrace Gate 

D r i l l i n g Con t rac to r D- Anderson D r i l l e r Richard Helper ^clie 

Hole Diameter 3" inches D r i l l i n g F l u i d K /A Ri g TypeHollov stem 
Date and Time 10/20/82 Date and TlmF 

Type of Samplesplit spoon I, D r i l l i n g Began 10:00 am D r i l l i n g End 11.30 
SnelDy ' " 

Geraghty and K i l l e r R e p r e s e n t a t i v e J. Dauchy T. Bouvette 

Blows pe r 
6 inches 

% 
Recovery Samole D e s c r i p t i o n F e e t 

Dep 
t o F 

t h 
ee t 

Brown t o p s o i l 0 - 4 

Shelby tube 
10 - 11 

poorly sorted 
l i g h t brown s i l t y clay w/unweathered anhydrite 4 -- 13 

organic smell gray b r i t t l e s i l t y clay wi th white & red 
coarse Grains 13 -• 14% 

3 - 7 - 8 s p l i t spoon 
15 - 16% 

anhydri te sand interbedded i n white clay 
s i l t y clay and red & tan s i l t y clay 14*5 - 17 

3 - 5 - T 17-18% red clav 17 - 19% 



DETAILS OF WELL CONSTRUCTION 

DATE 10/22/82 WELL 

PROJECT Navajo ^ ^ ^ Y LOCATION 

WATER LEVEL MEASUREMENT He ld 1 0 - D Wet 0 

I f t . 

p r o t e c t i v e s t e e l c a s i n g 

2 i n c h ( i . d . ) PVC w e l l c a s i n g 

i i 

cement g r o u t 

c l a y s e a l 

13 f t . 

g r a v e l pack 

2 i n c h ( i . d . ) PVC 
w e i l s c r een 0.020 s l o t 

IB f t . -

4=^ 
i i 
> i 

• i 

i • 

o 

V 
OOO 
oof 

Jo 
0° 

:o o 

A 
Do 

Z" 

D o 

a" 

o D 

OO 
o o 
o 

o O 

0° 
0 ° 

o 
o _ 

O o o t> u 

> ° O O r> 

f t . 

A l l measurements a r e r e f e r r e d t o l a n d 
s u r f a c e e x c e p t d e p t h t o w a t e r wh ich i s 
measured f r o m t o p o f c a s i n g 



Well *4 Sample Log Page 4 0 f 

P r o j e c t Navajo Refinery 

D r i l l i n g Cont rac tor D. Anderson 

Rig Type Hollar stem Hole Diameter 

Loca t ion East fence of Colony 

D r i l l e r Richard Helper Eddie 

B" 
Date and Time 10/20/82 

_ D r i l l i n g Began_ 

Geraghty and M i l l e r R e p r e s e n t a t i v e 3- Dauchy 

inches D r i l l i n g F l u i d N / A 

Date and Time 
Type of Sample s p l i t spoon & D r i l l i n g Began 2:10 pm D r i l l i n g End 3-*30 

shelby 
T. Bouvette 

.Blows per 
6 inches 

% Deoth 
Sample D e s c r i p t i o n 

1 —- • • " * — 

brown topsoil £ f i l l 0-6 

organic smell gray brown mottled s i l t y clay w/unweather 
anhydrite, poorly sorted 6-10 

7-12 -16 
t 

s o l i t spoon 
' 10 - 11% 

very b r i t t l e gyp i n s i l t y clay w/unweathered 
anhydrite 10-16 

shelby tube 
15 - 17 

water bearing anhydritic sand inter lain i n 
gray s i l t y clay & gyp 16 - 20 

I 
1 

i 

• ~giay r l ay, -well -sorted 20 - 22 

i 

I 

, .,. . . 

* 



DETAILS OF WELL CONSTRUCTION 

DATE 10/22/B2 WELL #4 

PROJECT Navajo Refinery LOCATION 

WATER LEVEL MEASUREMENT Held 1 1 , 3 Wet °*7° DTW 1 0' 6 0 

J f t . 

protective steel casing 

2 inch (i.d.) PVC w e l l casing 

cement grout 

clay seal 

__!£_ ̂  

gravel pack 

2 inch (i.d.) PVC 
weil screen 0.020 slot 

21 f t . -

f t . " 

i t 
» » 
• i 
» « 

V 
ooo 
Opt 

£7° 
;D o 

Do 

V2k 

, 0 0 

e>e> 
°o 
0*° 
©O 
Oo 
e o 
o 

o O 
o° 

g o 
o 

•7 
o o 

A l l measurements are refer r e d to land 
surface except depth to water which i s 
measured from top of casing 

GEOLOGIC 

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

(Page 1 of 2) 

Offsite Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

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

09/28/06; 1030 
09/28/06; 1530 
8 1/4" 
Hollow Stem Auger 
Foremost-Mobile B-57 

Drilled By 
Logged By 
Northing Coordinate 
Easting Coordinate 
Survey By 

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

10-

15-

CL/CA 

Water Levels 

j r _ Hydrocarbon Product 

V Measured Water Level 

DESCRIPTION 

Well: RW-11-01 

Elev.: 

0-5 ft. SILT, very light brown, dry, no H/C 
stain or odor 

5-10 ft. SILT, same as above 

10-15 ft. SILT, gravelly, very light brown, 
small gravels to 1/2" 

Round Cover 

-Metal Box 

'—Cement Grout 

y. 

15-20 ft. Alternating zones of clay and 
caliche: Clay 0.6 ft., caliche rock 0.25 ft., 
clay 0.5 ft., caliche at base of core, hard, 
fractured, H/C odor 

-PVC Casing 

-Chip seal 

-Sand pack 

-PVC Screen 

Well Construction 
Information 

COMPLETION DATA 

Hole Depth : 40 ft. Below LS 
TD Inside casing : 35.15 ft. Below TOC 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 20 ft. 
Screen opening : 0.020 slot 
Scrn. placement : 15-35 ft. BLS 
Sump : None 
Bottom Cap • 0.2 fi PVC 
Protector Casing Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0 - 2 ft. BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 3/8" chips 
Seal placement 2 -12.5 ft. BLS 
Sand pack type 8-16 Oglebay silica 
Sand volume 
Sand placement 12.5 - 32 ft. BLS 
Sand pack type : Native material (caved 
Sand placement : 32-40 ft. 

ELEVATIONS 

Ground elevation : 
Inner casing, top : --
Flush mount, top : 

"" 
WELL INSTALLATION: 
Drilled lo 40 ft. with 8 1/4" auger. Set 20 ft. 
screen 15-35 ft., placed sand to 12.5-32 ft., 
placed bentonite to 2 ft, concrete to 
surface and pad. 

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 ft. south of MW-57 
Drilled as borehole BH-06-02 
See drilling log tor sampling information 
H/C = Petroleum Hydrocarbon 



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 : 09/28/06; 1030 Drilled By 
Date, Time Completed : 09/28/06; 1530 Logged By 
Hole Diameter : 81/4" Northing Coordinate 
Drilling Method : Hollow Stem Auger Easting Coordinate 
Drilling Equipment : Foremost-Mobile B-57 Survey By 

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

Water Levels 

T Hydrocarbon Product 

X7 Measured Water Level 

DESCRIPTION 

Well: RW-11-01 
Elev.: 

CL 

CL 

30-

20-20.9 ft. CLAY, brown, plastic, soft, H/C 
odor 
20.9-21.2 ft. CLAY, limey caliche clay, chalk 
white 
21.2-22.5 ft. CLAY, brown, soft, H/C odor 

^2.5-22.8 ft.JjAUCHE, chalk_color 
^ .8 j j_3^f tXLAY, jDTOwn, same_asjabove 

/ / j , 23.4-23.7 ft. CALICHE, fractured and 
r ^ . | g rave l l y 

l^.7jv24J_ft.J3LAY, frown, s£me_as_abwe 
24.1-25 ft. GRAVEL, limey (caliche), hard, " 
fractured, wet aUp-ase 

21.-26.4 f t clj\Y7cf^lky_rcwn,"dry 
26.4-27.1 ft. SILTY CLAY, soft, moist, H/C 
odor 
27.1-29.1 ft. CLAY, light brown, soft, plastic 

J 

CA 

35-

40-

CL 

^ ^ ^ 9 . 1 - 2 £Uf t .JJAUCHE, fracijjrecf H/C odor 
29.4-30 ft. CUY, brown, wet 

i s : 
CL 

NR 

(30-30.3 slough) 
30.3-30.4 ft. CALICHE, chalky white, 
|tacimecj_saturated_ _ 

|30.4loJft.^CLM', ̂ h fbrown, mottled" 
IsO.SjSO^ft.jCALj^CHE 
30.9-33.8 fi. CLAY, light brown, mottled" 

M.8^4J_ft.jCAUCHE 

34/N34J) fl. CLAY JlghUxown 

^4.9j35fl_. qAU£Hcf_ "^ ~_ ~_ ~ j 

35-40 ft. No recovery, caliche rock in tip 

-Sand pack 

-PVC Screen 

-Bottom Cap 

-Native material 
•(—(slough) 

Well Construction 
Information 

COMPLETION DATA 

Hole Depth : 40 ft. Below LS 
TD Inside casing :35.15 ft. Below TOC 

CASING, SCREEN & CAP 

Malerial, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 20 ft. 
Screen opening : 0.020 slot 
Scrn. placement : 15-35 ft. BLS 
Sump •.None 
Bottom Cap 0.2 ft PVC 
Protector Casing Flush-mount steel 
Lock Key # ... 
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem'i placement 0 - 2 ft. BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 3/8" chips 
Seal placement 2- 12.5 ft. BLS 
Sand pack type : 8-16 Oglebay silica 
Sand volume 
Sand placement : 12.5-32 ft. BLS 
Sand pack type : Native material (caved 
Sand placement : 32-40 ft. 

ELEVATIONS 

Ground elevation ; 
Inner casing, top : --
Flush mount, top : 

WELL INSTALLATION: 
Drilled to 40 ft. with 8 1/4" auger. Set 20 ft. 
screen 15-35 ft., placed sand to 12.5-32 ft., 
placed bentonite to 2 ft, concrete to 
surface and pad. 

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

c Notes: 
Borehole located S. of US 82 on Bolton Road, 30 ft. soulh of MW-57 
Drilled as borehole BH-06-02 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



LOG OF WELL RW-11-02 (BH-06-04) 

(Page 1 of 2) 

Offsile Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

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

09/29/06; 1230 
09/29/06; 1730 
8 1/4" 
Hollow Stem Auger 
Foremost-Mobile B-57 

Drilled By 
Logged By 
Northing Coordinate 
Easting Coordinate 
Survey By 

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

O 

(3 

Water Levels 

T Hydrocarbon Product 

V Measured Water Level 

DESCRIPTION 

Well: RW-11-02 

Elev.: 

ML 

CA 

0-5 ft. SANDY SILT, very light brown, dry 

5-10 ft. SANDY SILT, very light brown, dry 

10-15 ft. GRAVELLY SILT, light brown, dry, 
caliche gravels to 3/4", angular 

Round Cover 

J-Metal Box 

i— Cement Grout 

\15-15.1 ft; CALICJdEjock and sbugh 
15.1-16.8 ft. CLAY, brown, dry, no H/C ' 
stain or odor 

J 

16.8- 17.1ft. CALICHE, limey white, hard, 
fracttjrea_ _ _ _ _ _ _ _ _ _ _ _ / 

17.1-18.8 ft. CLAY, brown, dry, grading to 
SILTY CLAY at base, H/C odor 

18.8-19.2 ff. CALICHE, fractured, wet, 
possible H/C saturation 

PVC Casing 

—Chip seal 

•Sand pack 

PVC Screen 

Well Construction 
Information 

COMPLETION DATA 

Hole Depth : 40 ft. Below LS 
TD Inside casing : 32 ft. Below TOC 

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter :2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length :20 ft. 
Screen opening : 0.020 slot 
Scrn. placement : 17-32 ft. BLS 
Sump : None . 
Bottom Cap : 0.2 ff PVC 
Protector Casing Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0 - 2 ft. BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 3/8" chips 
Seal placement 2-15 ft. BLS 
Sand pack type : 8-16 Oglebay silica 
Sand volume 
Sand placement : 15-32 ft. BLS 
Sand pack type Native material (caved 
Sand placement : 32^t0 ft. 

ELEVATIONS 

Ground elevation : 
Inner casing, top : --
Flush mount, top 

WELL INSTALLATION: 
Drilled to 40 ft. with 8 1/4" auger. Set 15 ft. 
screen 17-32 ft., placed sand to 15-32 ft., 
placed bentonite to 2 ft, concrete to 
surface and pad. 

WELL DEVELOPMENT; 
On 10/20/06 DTW 20.16 ft., no product, no 
H/C odor, developed well with 12 vt. pump, 
water to sample trailer, 

Notes: 
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 informalion 
H/C = Petroleum Hydrocarbon 



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 
Dale, Time Completed 
Hole Diameter 
Drilling Melhod 
Drilling Equipment 

09/20/06; 1230 

09/29/06; 1730 

8 1/1" 

Hollow Stem Auger 
Foremost-Mobile B-57 

Drilled By 
Logged By 
Northing Coordinate 
Easting Coordinate 
Survey By 

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

Water Levels 

T Hydrocarbon Product 

V Measured Water Level 

Depth 
In 

Feet 

cc P
H

IC
 

Depth 
In 

Feet u
se

 

G
R

A
 

DESCRIPTION 

Well: RW-11-02 
Elev,; 

25-

CL 

CL 

CA/CL 

CL 

CL 

20-20.8 ft. CLAY, brown, soft, strong H/C 
odor 
20.8-21.2 ft. SILTY CLAY, gray, strong H/C 
odor 
21.2-24.1 ft. CLAY, mottled limey and 
brown, strong H/C odor 21.9-22.3 ft. 

24.1-24.2 ft. CALICHE, rock jammed in tip 

25-25.2 ft. CLAY, gray-brown, silty, soft, 
H/C saturated J 
25.2-25.4 ft. CALICHE, fractured, H/C 
|saturated _ _ _ _ _ _ _J 

25.4-26.2 ft~SILTY CLAY", gray-brown, ~~ 
soft, H/C odor, possible H/C saturation 
(26.2jv-7£_ft._CLAY, brown, H/C odor 

27.2-28.0 ft. CLAY with CALICHE, brown 
28.0-28.9 ft. CLAYEY CALICHE, light 
brown, fractured 

30- 31 ft. CLAY, very light brown, H/C odor 
31- 31.6 ft. GRAVELLY CLAY, gravels <1/4" 
31.6 ft.-33.1 ft, CLAY, mottled brown-chalk 
color, no H/C odor 
33.1-34.7 ft. GRAVELLY CLAY, brown, 
damp, no H/C odor 

35-40 ft. CLAY, brown, with occasional thin 
gravel lenses, no H/C odor 

•Sand pack 

•PVC Screen 

-Bottom Cap 

-Native material 
-(slough) 

Well Construction 
Information 

COMPLETION DATA 

Hole Depth : 
TD Inside casing : 

CASING, SCREEN & CAP 

Material, Joints 
Diameter 
Manufacturer 
Screen type 
Screen lenglh 
Screen opening 
Scrn. placement 
Sump 
Bottom Cap 
Protector Casing 
Lock Key # 

SEALS & SAND PACK 

40 ft. Below LS 
32 ft. Below TOC . 

PVC, threaded 
2 in. ID 
MonoFlex 
Slotted 
20 ft. 
0.020 slot 
17-32 ft. BLS 
None 
0.2 ft PVC 
Flush-mount sleel 

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 

Concrete hand mix 
0 - 2 ft.BLS 
Hole Plug Bentonite 
3/8" chips 
2-15 ft. BLS 
8-16 Oglebay silica 

15- 32 ft. BLS 
Native material (caved) 
32-40 ft. 

WELL INSTALLATION: 
Drilled to 40 ft. with 8 1/4" auger. Set 15 ft. 
screen 17-32 ft., placed sand lo 15-32 ft., 
placed bentonite to 2 ft, concrete to 
surface and pad. 

WELL DEVELOPMENT: 
On 10/20/06 DTW 20.16 ft., no product, no 
H/C odor, developed well with 12 vt. pump, 
water to sample trailer, 

Notes: 
Borehole located S. of US 82 on Bolton Road and 30 ft. north of MW-57. 

| Drilled as borehole BH-06-04 
See drilling log lor sampling information 
H/C = Petroleum Hydrocarbon 



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

(Page 1 of 2) 

Offsite Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

Dale, Time Started : 10/03/06; 1030 Drilled By 
Date, Time Completed : 10/03/06; 1500 Logged By 
Hole Diameter : 81/4" Northing Coordinate 
Drilling Melhod : Hollow Stem Auger Easting Coordinate 
Drilling Equipment : Foremost-Mobile B-57 Survey By 

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

Depth 
in 

Feet 

co 
O 
co 
ZD 

ZL 
Q-

Water Levels 

V Hydrocarbon Product 

\7 Measured Water Level 

DESCRIPTION 

Well: RW-11-03 

Elev.: 

10-

ML 

0-5 ft. SANDY SILT, very light brown, dry 

20-

CA/CL 

CL/ML 

CL 

CL 

_S_ 

CL 

5-10 ft. SANDY SILT, very light brown, dry 

10-15 ft. GRAVELIY SILT, light brown, dry, 
caliche gravels to 3/4", angular 

15-20 ft. CALICHE rock and CLAY mixed, 
clay brown, dry, hard, H/C odor at 20 ft. 

20-20.4 ft. SILTY CLAY/CLAYEY SILT, 
gray, plastic, with rounded caliche rock, 
strong H/C odor _ 

20.4-^1 JsiLTYl-LAY.Yght^rown, mo¥ed, 
gtrong H/C odor _ _ _ _ _ _ _ 

21.2-22 J t tXLAY, brown, dry, stiff, H/C 
\odor_ _ _ _ _ _ _ _ _ _ _ _ 
22.6-23.0 ft. CALICHE, white, soft, H/C odor 

Round Cover 

Metal Box 

1 

—Cement Grout 

PVC Casing 

-Chip seal 

Sand pack 

-PVC Screen 

Well Construction 
Information 

COMPLETION DATA 

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

CASING, SCREEN i CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 15 ft. 
Screen opening : 0.020 slot 
Scrn. placement : 17-32 ft. BLS 
Sump • None 
Bottom Cap 0.2 ft PVC 
Protector Casing Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cemenl seal type Concrete hand mix 
Cem't placement 0 - 2 ft. BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 7 bags 3/8" chips 
Seal placement 2 - 15 ft. BLS 
Sand pack type 8-16 Oglebay silica 
Sand volume : 11 bags 
Sand placement : 15-32 ft. BLS 
Sand pack type : Native material (caved 
Sand placement : 32-40 ft. 

ELEVATIONS 

Ground elevation : --
Inner casing, top : 
Flush mount, top : 

WELL INSTALLATION: 
Drilled to 40 ft. with 8 1/4" auger. Set 15 ft. 
screen 17-32 ft., placed sand lo 15-32 ft., 
placed bentonite to 2 ft, concrete to 
surface and pad. 

Notes: 
Borehole located S. of US 82 on Bolton Road and 60 ft. north of MW-57. 
Drilled as borehole BH-06-05 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



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

(Page 2 of 2) 

Offsite Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

Date, Time Started : 10/03/06; 1030 Drilled By 
Date, Time Completed : 10/03/06; 1500 . Logged By 
Hole Diameter : 81/4" Northing Coordinate 
Drilling Method ; Hollow Stem Auger Easting Coordinate 
Drilling Equipment : Foremost-Mobile B-57 Survey By 

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

CD 

Water Levels 

V Hydrocarbon Product 

\7 Measured Waler Level 

DESCRIPTION 

Well: RW-11-03 

Elev.: 

CL 

Z-

•CL 

CL-

CL 

CL/CA 

, soft, 25-25.4 ft. CLAY and CALICHE, 
^saturated, H/C odor_ _ 

25.4-25Tft ."CAUcHE, rock7hard, white 
light brown, some cookines, H/C odOr 

J to 

25.7-26.1 ft. CLAY and CALICHE, mottled 
brown and chalkwhite, H/C odor 

26.1^8.Tft .1.ILTY CLAY, light bTown, ~ 
occasionally mottled, thin zones of small, 
fractured caliche rock, H/C odor 

30-32.4 ft. CLAY, brown, with occasional 
gravel, no H/C odor 

32.4-33.7 ft. CALICHE, rock, hard, 
unfractured. 

33.7- 34.1 ft. GRAVELLY CLAY, brown, 
sjm^saturated, no H/C odor _ _ _J 

^.1^47 ft.JCLAY, brown, no H/C odor" _j 

35-36.3 ft. CLAY, brown, stiff 
36.3-36.8 ft. CLAY, mottled 
36.8- 38.1 ft. CLAY, brown, occasional 
caliche gravel 

38.1-39.1 ft. CALICHE and CLAY, caliche 
brown, fractured, saturated, no H/C odor 

39.1-39.6 ft. CLAY, brown, occasional , 
_ a vel to_3/4_in. _ _ _ _ / / 

\ ^ .6 j^9^ f t ._CALFcHE, racMractured _ 

-Sand pack 

-PVC Screen 

-Bottom Cap 

"•••—Native material 
'.-.•'i—(slough) 

45-

50-

Well Construction 
Information 

COMPLETION DATA 

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

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameler : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slptted 
Screen length : 15 ft. 
Screen opening : 0.020 slot 
Scrn. placement : 17-32 ft. BLS 
Sump : None 
Bottom Cap : 0.2 ft PVC 
Protector Casing : Flush-mount steel 
LookKey# :--
SEALS & SAND PACK 

Cement seal type 
Cem'l 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 

Concrete hand mix 
0 - 2 ft. BLS 
Hole Plug Bentonite 
7 bags 3/8" chips 
2-15 fi. BLS 
8-16 Oglebay silica 
11 bags 
15-32 ft. BLS 
Native material (caved 
32-40 ft. 

WELL INSTALLATION: 
Drilled to 40 ft. with 8 1/4" auger. Set 15 ft. 
screen 17-32 ft., placed sand to 15-32 ft., 
placed bentonite to 2 ft, concrete to 
surface and pad. 

Noles: 
Borehole located S. of US 82 on Bolton Road and 60 ft. north of MW-57. 

rilled as borehole BH-06-05 
ee drilling log for sampling information 

H/C = Petroleum Hydrocarbon 



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

(Page 1 of 1) 

Offsite Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

Date, Time Started : 10/04/06; 0900 Drilled By 
Dale, Time Completed ; 10/04/06; 1300 Logged By 
Hole Diameter : 81/4" Northing Coordinate 
Drilling Method : Hollow Stem Auger Easting Coordinate 
Drilling Equipment : Foremost-Mobile B-57 Survey By 

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

Depth 

Feet 

Water Levels 

T Hydrocarbon Product 

V Measured Water Level 
Well: RW-11-04 
Elev.: 

DESCRIPTION 

ML 

2 5 -

CL 

- CL 

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

5-10 ft. CLAYEY SILTY SAND, light brown, 
dry, no H/C stain or odor 

SM/CL 

CA 

CL 

CL 

4 5 -

CL 

10-15 ft. SANDY SILTY CLAY, light brown, 
dry, no H/C stain or odor 

15-15.5 ft. light brown, soft, 

__ •_16_ft_CAUCHE, white, sOTieclay_ 
1~6.2-18.9 ft. CLAY, brown, dry, no H/C 
stain or odor 

,18.9-19.3 ft, CALICHE, rock, gray, dry, 
_>trong H/C __or_ __ __ 

19.3- 19.9 ft. CLAY, brown, some caliche 
inclusions, dry, H/C odor 
20.0j20__ft.JJL_>', frown, _ above 
20.4- 22.2 ft. CLAYEY SILT/SILTY CLAY, 
_[ra__da_Tip,__ery_strong_H/C_odor __ _ 
22.2-23.Tft."CLAY, brown with gray" 
zones, H/C staining and odor 

23.8-24.3 ft. CALICHE, fractured rock, H20 
saturated. 
25-25.3 ft. CALICHE, fractured rock and 
gravels, saturated 

3 _7.7ft."CLAY, s]ity7brcwn,"sofL 
strong H/C odor (product on_ba_el)_ _ 

(30-3_.2~ft. slough) 
30.2-31.7 ft. CLAY, brown, plastic, slight 
H/C odor 
31.7-35 ft. CLAY, brown, hard, dry, no H/C 
odor _ _ _ _ _ _ _ _ _ 
35-40 ft. SILTY CLAY, brown, soft, plastic, 
saturated H20 in spots, occasional caliche 
gravels, possible H/C odor (frorr_aboye__. 

• Round Cover 

Metal Box 
-Cement Grout 

-PVC Casing 

-Chip seal 

-Bottom Cap 

-Native material 
-(slough) 

Well Construction 
Information 

COMPLETION DATA 

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

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 15 ft. 
Screen opening : 0.020 slot 
Scrn. placement :• 17-32 ft. BLS 
Sump : None 
Bottom Cap 0.2 ft PVC 
Protector Casing Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0-2f t . BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 5 bags 3/8" chips 
Seal placement 1.5-14 ft. BLS 
Sand pack type 8-16 Oglebay silica 
Sand volume 16 bags 
Sand placement 14-32 ft, BLS 
Sand pack type : Native material (caved 
Sand placement : 32-40 ft. 

ELEVATIONS 

Ground elevation : 
nner casing, top : 
:lush mount, top --

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

WELL DEVELOPMENT: 
On 10/20/06 DTW 19.83 fl., no product, H/C 
odor. Developed well wilh 12 vl. pump, 
water to sample frailer. 

Notes: 
Borehole located S. ol US 82 on Bolton Road and 90 ft. north of MW-57. 
Drilled as borehole BH-06-06 
See drilling log for sampling lnlormalion 
H/C = Petroleum Hydrocarbon 



LOG OF WELL RW-11-05 (BH-06-07) . 

(Page 1 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 

10/05/06;O900 Drilled By 
10/05/06; 1330 Logged By 
8 1/4" Northing Coordinate 
Hollow Stem Auger Easting Coordinate 
Foremost-Mobile B-57 Survey By 

Eco/Enviro Drilling 

D.G. Boyer, P.G. 

Depth 

Feet 

Water Levels 

Hydrocarbon Product 

\7 Measured Water Level 

DESCRIPTION 

Well: RW-11-05 

Elev.: 

SM 

CUCA 

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

5-10 ft. CLAYEY SILTY SAND, light brown, 
dry, no H/C stain or odor 

10-15 ft. SANDY SILTY CLAY, light brown, 
dry, no H/C stain or odor 

15-20 ft.CLAY and CALICHE, mixture, 
brown and white, no distinct zones 
(gravelly clay?), bottom 8 in. gray with H/C 
odor 

Round Cover 

-Metal Box 

-Cement Grout 

•PVC Casing 

Chip seal 

—Sand pack 

-PVC Screen 

Well Construction 
Information 

COMPLETION DATA 

Hole Depth 
TD Inside casing 

CASING, SCREEN & CAP 

: 40 ft. Below LS 
: 32.2 ft. Below TOC 

Material, joints 
Diameter 
Manufacturer 
Screen type 
Screen length 
Screen opening 
Scrn. placement 
Sump 
Bottom Cap 
Protector Casing 
Lock Key # 

SEALS & SAND PACK 

Cement seal type 
Cem'l 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 

PVC, threaded 
2 in. ID 
MonoFlex 
Slotted 
15 ft. 
0.020 slot 
17-32 ft. BLS 
None 
0.2 ft PVC 
Flush-mount steel 

Concrete hand mix 
0 - 4 ft. BLS 
Hole Plug Bentonite 
5 bags 3/8" chips 
4-16 ft. BLS 
8-16 Oglebay silica 
13 bags 
16-33 ft. BLS 
Native material (caved 
33-40 ft. 

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 ft. screen 17-32 ft., placed sand 
to 16-32 ft., placed benlonite to 4 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT: 
On 10/20/06 DTW 19.76 ft., no product, H/C 
odor. Developed well wilh 12 vt. pump, 
water to sample trailer. 

Notes: 
Borehole located S. of US 82 on Bolton Road and 120 ft. north of MW-57. 
Drilled as borehole BH-06-07 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



LOG OF WELL RW-11-05 (BH-06-07) 

(Page 2 of 2) 

Offsite Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

Date, Time Started : 10/05/06; 0900 Drilled By 

Date, Time Completed : 10/05/06; 1330 Logged By 
Hole Diameter : B 1/4" Northing Coordinate 
Drilling Method : Hollow Slem Auger Easting Coordinate 
Drilling Equipment : Foremosl-Mobile B-57 Survey By 

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

Water Levels 

~ Hydrocarbon Product 

V Measured Water Level 

DESCRIPTION 

Well: RW-11-05 

Elev.: 

CL 
CA 

CL 

CL 

CL 
CA 

CL 

CL 

20- 2£.4 ft. C_AY_J_rown 

20.4-21 ft. CLAYEY CALICHE, gray, H/c" 
\__ati_rated_ _ _ _ _ _ _ _ 

21- 22.2 I t cT3\Y7brown7H/C_odr.r 
22.2-23.7 ft. CLAY, gray, soft, H/C odor 

CL 

23,7-24.0 ft, CALICHE, light brown, 
\ fracjured^H_ saturated_ _ _ _ _ 
24.0-24.6 ft, CLAY, brown, plastic 
(25.0-25.3 ft. slough) 
25.3-26.7 ft. CLAY, mottled, soft, H/C odor 

J 

2J.727_ft.j_ LAY, with_calk_he_gra_y _ 

27.2-27.6 ft. CALICHE, rock, fractured, 
_ater and hydrocarbon saturated / 

27.6-29.8 ft. CLAY, brown, very plastic, dry 
(30-30.3 slough) 

30.3-33.5 ft. CLAY, light brown, stiff, some 
silt, uniform 

33.5-34.9 ft. SILTY CLAY, with caliche, 
brown, damp 

35-35.3 slough) 
35.3-36.1 ft, CLAY, brown, with small, very 
light brown caliche gravels _ _ _ 

36.1-36.3"ft. CLAY, with caliche, very light / 
brown _ _J 

36.3-40 ft. CLAY, light brown, plastic, some 
iiit, very stiff, 

-Sand pack 

-PVC Screen 

-Bottom Cap 

-Native material 
-(slough) 

Well Construction 
Information 

COMPLETION DATA 

Hole Depth 
TD Inside casing 

: 40 ft. Below LS 
: 32.2 ft. Below TOC 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Manufacturer 
Screen type 
Screen length 
Screen opening 
Scrn. placement 
Sump 
Bottom Cap 
Protector Casing 
Lock Key# 

SEALS & SAND PACK 

PVC, threaded 
2 in. ID 
MonoFlex 
Slotted 
15 ft. 
0.020 slot 
17-32 ft. BLS 
None 
0.2 ft PVC 
Flush-mount steel 

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 

Concrete hand mix 
0 - 4 ft. BLS 
Hole Plug Bentonite 
5 bags 3/8" chips 
4-16 ft. BLS 
8-16 Ogiebay silica 
13 bags 
16-33 ft. BLS 
Native material (caved 
33-40 ft. 

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 ft. screen 17-32 ft., placed sand 
to 16-32 ft., placed bentonite to 4 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT: 
On 10/20/06 DTW 19.76 ft., no product, H/C 
odor. Developed well with 12 vl. pump, 
water to sample trailer. 

Notes: 
Borehole located S. of US 82 on Bolton Road and 120 ft. north of MW-57. 
Drilled as borehole BH-06-07 
See drilling log for sampling informalion 
H/C = Petroleum Hydrocarbon 



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

(Page 1 of 2) 

Offsite Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

Date, Time Started : 10/09/06; 1000 Drilled By 

Date, Time Completed : 10/09/06; 1400 Logged By 

Hole Diameler : 81/4" Northing Coordinate 

Drilling Method : Hollow Stem Auger Easting Coordinate 

Drilling Equipment : Foremost-Mobile B-57 Survey By 

Eco/Enviro Drilling 

D.G. Boyer, P.G. 

c? 

Water Levels 

Jf_ Hydrocarbon Product 

V Measured Water Level 

DESCRIPTION 

Well: RW-11-06 

Elev.: 

15-

20-

ML/CL 

ML 

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

5-15 ft. CLAYEY SILT grading to SILTY 
CLAY, brown, dry, plastic (little clay balls), 
no H/C stain or odor 

W/GW 

CA/CL 

5-15.9 ft. SANDY SILT, light brown with ~~\ 
yellow-orange streaks, no_ H/C sjainjor od_or \ 

7.976._"ft."SAND with "CALICHE GRAVELTI 
light brown, well graded (non-uniform), no \ 
H/Cjstain or odor _ _ _ 

16.276.Mt.7l_Wa7dCAL"lCHE GRAVEL" . 

dry, silty _ _ _ _ _ _ _ _ / 

I SAND and CALICHE GRAVEL (gravelly 
__and), dry, no H/C stain_or odor_ _ _ 

17.1-17J flXAUCHE and CLAY, light ~~ 
brown, dry, no H/C stain or odor 
17.7-18.4 ft. CALICHE and CLAY, gray, H/C 
odor 

J 

Round Cover 

-Metal Box 

—Cement Grout 

V, 

V, 

Chip seal 

PVC Casing 

-Sand pack 

-PVC Screen 

Well Construction 
Information 

COMPLETION DATA 

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

CASING, SCREEN 5. CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 15 ft. 
Screen opening : 0.020 slot 
Scm. placement : 17-32 ft. BLS 
Sump : None 
Bottom Cap : 0.2 ft PVC 
Protector Casing : Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0-3 f t . BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 4 bags 3/8" chips 
Seal placement 3-10 ft. BLS 
Sand pack type 8-16 Oglebay silica 
Sand volume 18 bags 
Sand placement . : 10-36 ft. BLS 
Sand pack type : Native material (caved 
Sand placement : 36-40 ft. 

ELEVATIONS 

Ground elevation --
Inner casing, top : --
Flush mount, top : 

"" 
WELL INSTALLATION: 
Drilled to 40 ft. with 8 1/4" auger. Hole 
caved to 36 ft., placed six bags sand to 32 
ft. Set 15ft. screen 17-32 ft., placed sand 
to 10-32 ft., placed bentonite to 3 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT: 
On 10/20/08 DTW 19.38 ft., no product, H/C 
odor. Developed well wilh 12 vt. pump, 
water to sample trailer. 

Notes: 
Borehole located S. of US 82 on Bolion Road and 150 ft. north of MW-57. 
Drilled as borehole BH-06-08 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



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

(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 

10/09/06; 1000 

10/09/06; 1400 

8 1/4" 

Hollow Stem Auger 

Foremost-Mobile B-57 

Drilled By 

Logged By 

Northing Coordinate 

Easting Coordinate 

Survey By 

Eco/Enviro Drilling 

D.G. Boyer, P.G. 

20-

25-

Water Levels 

T Hydrocarbon Product 

V Measured Water Level 

DESCRIPTION 

Well: RW-11-06 
Elev.: 

ML 

CL 

CL 

CA 

30-

CA 

CL 

~C7T 
CL 

120-20.3 ft. CLAYEY SAND, brown and . 
\gray, dry, H/C odor _J 

20.37217ft.~CLAYEY SLT.Trown a7d ~~ 
_ottled chalky, dry, H/C odor _ _ _J 
21.2-23.6 ft. SILTY CTA7, brown" dry, H/C 
odor 

CL 

GW 

3 5 -

40-

CL 

CL 

CL 

23.6-24.0 ft. CALICHE CLAY, gray and 
\brown, some saturation, H/C odor 
24-27ftTcLAYEY CALICHE? calich7ro7k, 
fractured, gray, water and product 
saturated 
.25-27.97 SANDY, 7LAYE73A7lCHE7_ht 
brown, some gray, water and product 

^saturated 

:26.9 _87ft."siLTY CLAY, brow^damp" 
H/C odor 

J 

J, 

28.6-28.9 ft. CLAYEY CALICHE, very light 
frown (c_ialkjX)lor),_water saturated_ _ _J 

28.9-307 S777CLAY7rown,7oss7bl7 
H_/C_pdor / 
30-30.8 ft. CLAY, mottled brown and 

\chalky, dry _ _ _ _ 
30.8- 31.1 ft. CALICHE CLA7very light 
[tirown, water_saturated _ _ _ 
31.1-32.3 ft. CLAY, brown, plastic, very 

\stiff, little or no H/C odor_ _ _ _ 
32.3-32.9 ft. CAUCHE GRAVEL, s m a l l _ 

fragments and clay.jprown, wet _ _ 

32.9- 3 5 7 c7AY7lig7t brow7pl7stic 
35-38 ft. light brown, plastic, very stiff, 
ocassional gravel and water saturation, no 
H/C odor 

^3-39.2 ft. GRAVELLY CLAY, brown, clay ^ 
with very small caliche gravels, 1/8-1/4 in., 
no H/C stain or odor 

39.2-40 ft. CLAY, light brown, soft, plastic, 
dry, no H/C stain or odor 

-PVC Screen 

-Sand pack 

Bottom Cap 

Native material 
(slough) 

Well Construction 
Information 

COMPLETION DATA 

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

CASING, SCREEN S. CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 15ft. 
Screen opening : 0.020 slot 
Scrn. placement : 17-32 ft. BLS 
Sump : None 
Bottom Cap 0.2 ft PVC 
Protector Casing Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0 - 3 ft. BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 4 bags 3/8" chips 
Seal placement 3-10 ft. BLS 
Sand pack type 8-16 Oglebay silica 
Sand volume 18 bags 
Sand placement 10 - 36 ft. BLS 
Sand pack type Native material (caved 
Sand placement 36-40 ft. 

ELEVATIONS 

Ground elevation : --
Inner casing, top : 
Flush mount, top : 

" 
WELL INSTALLATION: 
Drilled to 40 ft. with 8 1/4" augBr. Hole 
caved to 36 ft., placed six bags sand to 32 
ft. Set 15 ft. screen 17-32 ft., placed sand 
to 10-32 ft., placed bentonite to 3 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT; 
On 10/20/06 DTW 19.38 ft., no product, H/C 
odor. Developed well with 12 vt. pump, 
water to sample trailer. 

Notes: 
Borehole located S. of US 82 on Bolton Road and 150 It, north of MW-57. 

Drilled as borehole BH-06-06 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



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

(Page 1 of 2) 

Offsiie Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

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

10/10/06; 0030 
10/10/06; 1330 
8 1/4" 
Hollow Stem Auger 
Foremost-Mobile B-57 

Drilled By 
Logged By 
Northing Coordinate 
Easting Coordinate 
Survey By 

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

Depth 
in 

Feet 

W 
O 
w 
ZD 

ZL 
CL 

_ 
CO 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

ML 

1 0 - ML/CL 

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

5-15 ft. CLAYEY SILT grading to SILTY 
CLAY, brown, dry, plastic (little clay balls), 
no H/C stain or odor 

SP/GP 

CL 

CA 

15-16 ft. SILTY CLAY, light brown with rust 
/ staining, dry, no H/C stain or odor 

16- 17 ft. GRAVELLY CLAYEY SAND, light 
brown, very fine grained, limestone gravels 
_o 1 jn. _ _ _ _ _ _ _ _ _ 
17- 18 ft. GRAVELLY CLAY, clay light 
brown, abundant gravels to 1" 

18- 18.2ft! CALICHETrock irTtip 

Well: RW-11-07 

Elev.: 

2 

Round Cover 

-Metal Box 

;—Cement Grout 

^ - P V C Casing 

—Chip seal 

-Sand pack 

-PVC Screen 

Well Construction 
Information 

COMPLETION DATA 

Hole Depth 
TD Inside casing 

: 40 ft. Below LS 
: 32.2 ft. Below TOC 

CASING, SCREEN & CAP 

Material, joints 
Diameter 
Manufacturer 
Screen type 
Screen length 
Screen opening 
Scrn. placement 
Sump 
Bottom Cap 
Protector Casing 
Lock Key # 

SEALS & SAND PACK 

PVC, threaded 
2 in. ID 
MonoFlex 
Slotted 
15 ft. 
0.020 slot 
17-32 ft. BLS 
None 
0.2 ft PVC 
Flush-mount steel 

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 

Concrete hand mix 
0 - 3 ft.BLS 
Hole Plug Bentonite 
6 bags 3/8" chips 
3-15 ft. BLS 
8-16 Oglebay silica 
13 bags 
15-33 ft. BLS 
Native material (caved) 
33-40 ft. 

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 ft. screen 17-32 ft., placed sand 
to 15-32 ft., placed bentonite to 3 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT: 
On 10/20/06 DTW 19.30 ft., no product, H/C 
odor. Developed well with 12 vt. pump, 
water to sample trailer. 

Notes: 
Borehole located S. of US 82 on Bolton Road and 180 fl. north of MW-57. 
Drilled as borehole BH-06-09 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



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

(Page 2 of 2) 

Offsite Hydrocarbon Product Investigation 
Navajo Refining Company 

Artesia, New Mexico 
September - October 2006 

Date, Time Started : 10/10/06; 0830 Drilled By 
Date, Time Completed : 10/10/06; 1330 Logged By 
Hole Diameter : 81/4" Northing Coordinate 
Drilling Method : Hollow Stem Auger Easting Coordinate 
Drilling Equipment : Foremost-Mobile B-57 Survey By 

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

CD 

Sample Method 

SS Split Spoon (18" or 24"j 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

Well: RW-11-07 
Elev.: 

CL 

20-20.8 ft. CLAY, brown, dry, occasional 
gravel, sJ[gh_H/C_odor _ _ _ _ _ 
20.8-21.3 ft. CALICHE, rock and gravels in 
clay matrix, light gray to chalk color, strong 

\_Cj_do_r 
,21.3-21.6 ft. SILTY CLAY, brown, damp, 
|_C_odor 
21.6-22 ft. GRAVELLY CLAY, gravel in clay 
jmatrix, light brown, damp, H/C odo r_ _ 
22-23 ft. CLAY, brown, stiff, slight H/C odor 

25-27.3 ft. CLAY, brown, soft, damp, slight 
or no H/C odor 

27.3-28.5 ft. LIMEY CLAY, chalk color, soft, 
very plastic, damp, no H/C stain or odor 

30-31.5 ft. CLAY, brown, plastic, damp, no 
H/C stain or odor 
31.5-31.7 ft. CLAY, limey, very light brown, 
soft, plastic 

31.7-33.7 ft. CLAY, brown, soft, plastic, 
sticky, silty from 31.7-32.5 ft., slight H/C 
odor 

35-40 ft. CLAY, light brown to brown, 
mottled in places, hard and stiff to soft and 
damp. Caliche rock at 35.5 and 37.3 ft. no 
K/C odor 

-Sand pack 
-PVC Screen 

•Bottom Cap 

—Native material 
—(slough) 

Well Construction 
information 

COMPLETION DATA 

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

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 15 ft. 
Screen opening : 0.020 slot 
Scrn. placement : 17-32 ft. BLS 
Sump : None 
Bottom Cap : 0.2 ft PVC 
Protector Casing • Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0 -3 ft. BLS • 
Annular seal type Hole Plug Bentonite 
Seal volume 6 bags 3/8" chips 
Seal placement 3-15 ft. BLS 
Sand pack type 8-16 Oglebay silica 
Sand volume 13 bags 
Sand placement : 15-33 ft. BLS 
Sand pack type : Native material (caved 
Sand placement : 33-40 ft. 

ELEVATIONS 

Ground elevation ; --
Inner casing, top : --
Flush mount, top 

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 ft. screen 17-32 ft., placed sand 
lo 15-32 It., placed bentonite to 3 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT: 
On 10/20/06 DTW 19.30 ft., no product, H/C 
odor. Developed well with 12 vt. pump, 
water to sample trailer 

Notes: 
Borehole located S. of US 82 on Bolton Road and 180 ft. north of MW-57. 
Drilled as borehole BH-06-09 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



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

(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 

10/11/06; 0900 
10/11/06; 1300 
8 1/4" 
Hollow Stem Auger 
Foremost-Mobile B-57 

Depth 

Feel 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

Well: RW-11-08 
Elev.: 

3 0 -

CL 

CA 

CL 

CUCA 

CL 

20.4- 21.3 ft. SILTY CLAY, brown, strong 
Jj/C_do_r 
__).321_ft._CAUCHE rock / 
21.5- 22.3 ft. CLAY, brown, some silt and 

I p _ 2 _ \yery fine grained sand, soft, H/C odor 

V//\\22-322_7_ft.JCAnch_ rTCk7ith__cla_" _ 
22.7-23.5 ft. CLAY, mottled, with thin 
caliche lens_strc_gj_^/C_roc_uct odor _ 
23.5-24,2 ft. CLAY and CALICHE"rock, 
saturate_ show_of H/C product, H/C odor 

25.3-26.5 ft. SILTY CLAY, browa soft, ~ 
occasional caliche gravel, H/C odor 

J 
J 

CL 

'_T__ J2S 

CL 

GC 

CL 

CL 

CL 

GW 

26.5-26.8 ft. CALICHE rock with clay matrix, 
\yjeryJiigl_brown_^ 
26.8-28.2 ft. CLAY, brown, soft, occasional ~ 
j_aliche gravel, H/C odor 

„ .278.Tft .7AUCHE rock withcla7maTrix7 / 
_jryJiglrj_brown_^ _ _ _ _J 
28.4-28.7 ft. CLAY, brown, soft, occasional 
caliche gravel, H/C odor 
30-30.9 ft. CLAY, brown, soft, possible H/C 
odor_ 

\30.9j^1_ft.j;ALJCHE _j 
31.2-34.2 ft. CLAY, limey, very light brown, 
soft, with occasional small gravel, no H/C 
stain or odor 
34.2-34,7 ft, CLAY, brown, some mottling 

35-35.6 ft. GRAVELLY CLAY, gray, H/C ~A 
odor 
35.6-36.9 ft. SANDY CLAY, light brown, 
very fine grained sand, water saturated 

/36.9-38.1 ft. CLAY, brown, soft, occasional 
small gravel, possible H/C odor 

/_.l78.Tft."CALTcHE njck,7racftire~d, 
water saturated, possible H/C odor (from 
water in core bajrel?) _ _ 

38.4797ft."cLAY, n^hfbrown.Very 
plastic, damp, possible odor (as above) 

_J_9.53n_t C A L I ^ " 

•Sand pack 
•PVC Screen 

Bottom Cap 

Drilled By 
Logged By 
Northing Coordinate 
Easting Coordinate 
Survey By 

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

-Native material 
-(slough) 

Well Construction 
Information 

COMPLETION DATA 

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

CASING, SCREEN & CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 15 ft. 
Screen opening : 0.020 slot 
Scrn. placement : 17-32 ft. BLS 
Sump : None 
Bottom Cap • 0.2 ft PVC 
Protector Casing Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0-3f t . BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 6 bags 3/8" chips 
Seal placement 3-15 ft. BLS 
Sand pack type : 8-16 Oglebay silica 
Sand volume : 13 bags 
Sand placement : 15-33 ft. BLS 
Sand pack type : Native material (caved 
Sand placement : 33-40 ft. 

ELEVATIONS 

Ground elevation 
nner casing, top : 

:lush mount, top : --

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 ft. screen 17-32 ft., placed sand 
to 15-32 ft., placed bentonite to 3 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT: 
On 10/20/06 DTW 19.64 ft., no product, 
no H/C odor. Developed well with 12 vt. 
pump, water to sample trailer. 

Notes: 
Borehole located S. of US 82 on Bolton Road and 210 ft. north of MW-57. 
Drilled as borehole BH-06-10 
See drilling log for sampling information 
H/C = Petroleum Hydrocarbon 



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

(Page 1 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 

10/11/06; 0000 
10/11/06; 1300 
8 1/4" 
Hollow Stem Auger 
Foremost-Mobile B-57 

Drilled By 
Logged By 
Northing Coordinate 
Easting Coordinate 
Survey By 

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

Depth 
in 

Feel 

0-

co 
o 
09 
Z> 

o 
X 

_ 
CO 

Sample Method 

SS Split Spoon (18" or 24") 

CB Core Barrel (2.5' or 5') 

.CT Auger Cuttings 

NR No recovery 

DESCRIPTION 

Well: RW-11-08 

Elev.: 

ML 

10 ML/CL 

0-5 fi. SILT, light brown, sandy, dry, no H/C 
stain or odor 

5-15 ft. CLAYEY SILT grading to SILTY 
(.LAY, brown, dry, plastic (little clay balls), 
no H/C stain or odor 

15-17.2 ft. SANDY CLAY, light brown with 
rust staining, black with septic odor at 17.2 
ft., dry 

17.2-18.2 ft. SANDY CLAYEY GRAVEL, 
light brown, caliche gravel and fragments, 
dry, no H/C odor 
18.2-19 ft. SANDY CLAYEY GRAVEL mix, 
light brown to brown, dry, no H/C odor 
20-20.4 fi. SANDY CLAYEY GRAVEL mix, 
brown-gray-black 

Round Cover 

-Metal Box 

—Cement Grout 

/, 

-PVC Casing 

-Chip seal 

—Sand pack 

PVC Screen 

Well Construction 
Information 

COMPLETION DATA 

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

CASING, SCREEN Sc CAP 

Material, joints : PVC, threaded 
Diameter : 2 in. ID 
Manufacturer : MonoFlex 
Screen type : Slotted 
Screen length : 15 ft. 
Screen opening' : 0.020 slot 
Scrn. placement : 17-32 ft. BLS 
Sump : None 
Bottom Cap : 0.2 ft PVC 
Protector Casing Flush-mount steel 
Lock Key # --
SEALS & SAND PACK 

Cement seal type Concrete hand mix 
Cem't placement 0 - 3 ft. BLS 
Annular seal type Hole Plug Bentonite 
Seal volume 6 bags 3/8" chips 
Seal placement 3- 15 ft. BLS 
Sand pack type 8-16 Oglebay silica 
Sand volume 13 bags 
Sand placement : 15-33 ft. BLS 
Sand pack type ; Native material (caved 
Sand placement : 33-40 ft. 

ELEVATIONS 

Ground elevation : 
Inner casing, top 
Flush mount, top : 

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 ft. screen 17-32 ft., placed sand 
to 15-32 ft., placed bentonite to 3 ft, 
concrete to surface and pad. 

WELL DEVELOPMENT: 
On 10/20/06 DTW 19.64 ft., no product, 
no H/C odor. Developed well with 12 vt, 
pump, water to sample trailer. 

Notes: 
Borehole located S. of US 82 on Bolton Road and 210 ft. north of MW-57. 
Drilled as borehole BH-06-10 
See drilling log for sampling Information 
H/C = Petroleum Hydrocarbon 


