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9 
v TELEPHONE Jig 

(505) 748-3311:' i- ^WM •FINING COMP. (505) 746-6410ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P/L 

FAX 

501 EAST MAIN STREET ° P. O. BOX 159 
ARTESIA, NEW MEXICO 88211-0159 

March 27, 1995 

Mr Bill Olson 
Hydrogeologist 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe,NM 87505-5472 

RE: Investigative Report - Ground Water Remediation, Navajo Refining Co., Eddy County, NM 

In response to your letter of December 9, 1994, please find enclosed: 1) Well logs and construction 
diagrams for each of the five new monitor wells, 2) a summary of field measurements and laboratory 
results from each new well, 3) a water table elevation map from all refinery monitor wells showing each 
well's location, and 4) a product thickness map based on all refinery monitor wells. The product thickness 
map shows only the product in monitor wells. Past borings were not incorporated into this map, since in 
most cases, those measurements are over two years old. 

Several interesting observations came out of this study. First of all, the recovery trenches do a very good 
job of removing product. For instance, the apparent product thickness in front of the trenches at the Truck-
by-Pass Landfarm is in some cases over three feet thick; however, in monitor well 29, which is behind the 
trench, the apparent product thickness is 0.01". In every instance where we have a recovery trench with 
monitor wells both in front and behind, the product thickness is dramatically reduced behind the trench. 

Also, on the water table elevation map, we have further proof that Eagle Draw is an area of recharge 
throughout the area of the map except where the channel is cemented. Eagle Draw is cemented from west 
of the plant to the Truck -by- Pass. On this map, as on past maps, Eagle Draw is a high. 

On the product thickness map, the biggest surprise is the absence of product in KWB-10. If you will recall, 
this is the area of the greatest concentration of product in the study KWBrown did for us. We rechecked 
this well after the first measurement with the same result. We are in the process of checking screen 
placement and water level in this well to try and explain this puzzling scenario. 

Finally, monitor well 52 has 11 ppm Aluminum in it. We have no idea why it would be so high. It is off 
our property and although we know the recent history of that site, it doesn't provide any clues about these 
results. It could just be a one time anomaly. 

Dear Bill, 

An Independent Refinery Serving . . . NEW MEXICO » ARIZONA ° WEST TEXAS 



For your information, on March 10, we sampled for the annual constituents mentioned in your letter of July 
25, 1994. Those results, along with the appropriate bi-weekly, monthly and/or quarterly results will be sent 
with our next quarterly report. That report will be forwarded as soon as the results are received from the 
lab. That should be within the next week. 

I f there are any questions concerning this report, please call me at 505-748-3311. Thank you for your time 
in this matter. 

Sincerely, 

NAVAJO REFINING COMPANY 

Darrell Moore 
Environmental Specialist 

Enclosures 



Monitor Well 
Details 

Monitor Well Set?/ YES/ NO 

tt. 
Q 

SAMPLE DESCRIPTION 

CONTAMINATION 

ORGANIC 
VAPOR 
CONC. 
(PPM) 

—30— 

Cu * 

i># c&,f 

29-/V 

—.35— 

-t55-

—60-

7-

Client: 

Size: 

Comments.. 

Driller: 

- 5 -

/ 0 -

-T5-

-20-

•£5-

-30-

-35-

-40-

-45-

-50-

-55-

1 1 1 1 1 L g p J 1 1 ^ 1 

Job No.: Date Drilled: >Q j / H j 9 H Well No.: P_ 

Top of Casing Elevation:, 

Logged Dy: 

REMARKS: J ^ ^ _ _ _ ^ t ^ _ _ Z ^ _ _ ' _ _ ^ _ ^ i I ^ ^ _ ' POOL 



Moniw.mq Well 48 
Piezometer Design Specifications 

19 1 

3A. 

16 

_L£L 

-34. 

-34. 

Depths in Feet 
from Ground Surface 

(Not to Scale) 

Elevations: 1 
(feet MSL) _ 

3366.30 

Coordinates: X 

2. 

4. 

Y 

3366.14 

Type of Casing: (El PVC Sched. 40 Flush Thread 
D Stainless Steel • 

Casing Diameter:^]2" D z " CU" D 6 " • 

Screen Slot: • 0.008 K10.010 • 

Screen Style: IE!Machine Slot DWire Wrap • . 

Sand Pack: CSSI 16-40 ,__ 

Bentonite Seal: D l / 2 " Pellets • Hole Plug OSIurry 

131/4" Pellets • 
Grout Type:£ciikinrJ Weight: 
Bore Hole Diameter: Jil! 

Drill Rig: lElHollow Stem • Rotary 
Drilled By. Pool Dri g. 
Logged By: Sonny fool 
Completion Date: 12/14/-94 

Date D-T-W MSL Date Field pH Field EC 

Comments: Concrete with 5% bentonite used to grout 

from seal to surface. 

Project: 622092001-237 (1A) 
Location: ARTESIA, NEW MEXICO 



*l lit 

m i t m Wdl /ll®*©] L©( 
Monitor Well 

Details 

Monitor Well Set? (YESJ NO 

to 

SAMPLE DESCRIPTION 

CONTAMINATION 

ORGANIC 
VAPOR 
CONC. 
(PPM) 

l is 
CO II M £ x ^ 

A/cnZA </., 
- / / >> 

#Zjf SL&tf A/*-

— 3 0 — 

50— 

7 

III!? (kj^j&L^-

ly ~12r c^>2 

7^ 

Client: ,/o6 Afo. 

Size: 

Comments: 

Driller: 

- 5 -

-10-

15-

•20-

-25-

-40-

-30-

-35-

-45-

-50-

-55-

-60 

Date Drilled: JlAzAs-l^lL^ Well No. 

Top of Casing Elevation: 

Logged By:. 

REMARKS: /1JsL^^^^2LElj^^Jtl°^ POOL 



Monuw.ing Well 49 ^><^ 
Piezometer Design Specifications 

19 1 

34 

-16-

18 

J4_ 

Depths in Feet 
from Ground Surface 

(Not to Scale) 

Elevations: 1 
(feet MSL) . 

Coordinates: X 

2. 

4. 

Y 

3362.92 

33fin ?n 

Type of Casing: IEI PVC Sched. 40 Flush Thread 
• Stainless Steel Q 

Casing Diameter:(SI 2" • 3 " CU" D 6 " • 

Screen Slot: dO.008 (EIO.010 • 

Screen Style: (SlMachine Slot DWire Wrap • . 

Sand Pack: CSSI 16-40 ,__ 

Bentonite Seal: d l / 2 " Pellets • Hole Plug ClSlurry 

Kh/4" Pellets • 
Grout Type:£c£tlflna! Weight: 
Bore Hole Diameter: _Sl 
Drill Rig: ISHOIIOW Stem CjRotary • 

Drilled By: 
Logged By: 
Completion Date: ,_ 12/^/94 

Pool Drlg. 
Sonny Pool_ 

Date D-T-W MSL Date Field pH Field EC 

Comments: Concrete with 5% bentonite used to grout 

from seal to surface. 

Project: 622092001-237 (1A) 
Location: ARTESIA, NEW MEXICO 



1 / BmDm Lm 
Monitor Well 

Details 

Monitor Well Set?/ YES )N0 

a. 
SAMPLE DESCRIPTION 

CONTAMINATION 

ORGANIC 
VAPOR 
CONC. 
(PPM) 

to II 
v.. 

I—10— 

-15-

-30— 

-35— 

50— 

So^/ 

Mo en' 

-10-

15-

-25-

•20-

-30-

-35-

-40-

-45-

-50-

-55-

6& 

Client: Job No.: 

Size: 

Comments: 

Driller: _ _ 

Date Drilled: Well No.: 

Top of Casing Elevation: 

Xt 

Logged By: 

REMARKS: POOL 
momsxgMM, ©mmm®, DEC 
mmmjL, mm mmm 

mum 



Moniw.mg Well 50 
Piezometer Design Specifications 

12" 

2L 

XL 

-ZL 

-28-

Depths in Feet 
from Ground Surface 

(Not to Scale) 

Elevations: 1 
(feet MSL) _ 

3374.21 

Coordinates: X 

2. 

4. 

Y 

3374.10 

3371.3 

Type of Casing: KI PVC Sched. 40 Flush Thread 
• Stainless Steel • 

Casing Diameter: 13 2" • 3 " CU" D 6 " • 

Screen Slot: • 0.008 [X] 0.010 • 

Screen Style: (3Machine Slot •Wire Wrap • . 

Sand Pack: CSSI 16-40 

Bentonite Seal: D l / 2 " Pellets • Hole Plug DSIurry 

ISH/4" Pellets • 
Grout Type: Portland Weight: 

Bore Hole Diameter: _Sl 

Drill Rig: (̂ Hollow Stem • Rotary • 

Drilled By: Pool Drl g , 
Logged By: Sonny fool 
Completion Date: 12/21/94 

Date D-T-W MSL Date Field pH Field EC 

Comments: Concrete with 5% bentonite used to grout 

from seal to surface. 

Project: 622092001-237 (1A) 
Location: ARTESIA, NEW MEXICO 



Monitor Well 
Details 

Monitor Well Set? { YES7 NO 

D, 

SAMPLE DESCRIPTION 

CONTAMINATION 

ORGANIC 
VAPOR 
CONC. 
(PPM) 

CO || II 

S ^ * 

-30— 

0HI 

'LD 7°^ 

Client: 

Size: 

Comments:. 

Driller: 

Job No. 

- 5 -

•10-

-15-

-20-

-25-

-30-

-35-

-40-

-45-

-50-

-55-

-60 

Date Drilled . 12-Xo ' )V Well No . 2^ 
Top of Casing Elevation:. 

Logged By:. 

REMARKS: Af^^J^^___n___^l^LL^l 

ue_£[:Z~~L~~L 



Moniwiing Well ^ 
Piezometer Design Specifications 

16 

31. 

45-

_3J_ 

-31 

Depths in Feet 
from Ground Surface 

(Not to Scale) 

Elevations: 1 
(feet MSL) _ 

3376.3,1 

Coordinates: X 

2. 

4. 

Y 

3376.31 

3373.60 

Type of Casing: IS! PVC Sched. 40 Flush Thread 
Q Stainless Steel Q 

Casing Diameter:IS 2" LJ3" D4" D 6 " • 

Screen Slot: • 0.008 [X] 0.010 • 

Screen Style: IS Machine Slot DWire Wrap • . 

Sand Pack: CSS) 16-40 

Bentonite Seal: CJl/2" Pellets OHole Plug DSIurry 

IHH/4" Pellets • 
Grout Type: Portland Weight: 

Bore Hole Diameter:_Sl 

Drill Rig: ISHollow Stem • Rotary • . 

Drilled By: Pool Drlg. 
Sonny Pool Logged By: 

Completion Date: _ 121/20/94 

Date D-T-W MSL Date Field pH Field EC 

Comments: Concrete with 5% bentonite used to grout 

from seal to surface. 

Project: 622092001-237 (1A) 
Location: ARTESIA, NEW MEXICO 



Monitor Well-
Details 

Monitor Well Set? NO 

fej 
Q 

SAMPLE DESCRIPTION 

CONTAMINATION 

ORGANIC 
VAPOR 
CONC. 
(PPM) 

leg 

l c 

0-2 O^-Th^s^' 

; i f -2S 7Tt̂ u &Jtty >-

-5-

—30— 

-35— 

—60-

10-

-15-

-20-

-25-

-30-

-35-

-40-

-45-

-50-

-55 

-eo 

/AJl,- •77? fo/ti-^e:' 

io/Zo SIL/W WO) 

/ f t * f < 

5 ^ 

•t'7 '7~Z> $ 

iP -

aU'C 

Client: AUtl^22¥_ Job No.: &^jffCC&.S$_ D a t e Drilled: _l_LZ__f_2__ Well No.: 

Size: S / Z ^ H 
_ Top of Casing Elevation:. 

Comments:. 

Driller:. Logged By:. 

REMARKS: 

POOL 
ROSWELL. MEW W^1^ 

wmm 



Moniv înq Well 52 
Piezometer Design Specifications 

13 

IS. 

_3A_ 

Depths in Feet 
from Ground Surface 

(Not to Scale) 

Elevations: 1 
(feet MSL) _ 

3371 67 

Coordinates: X 

2. 

4. 

Y 

3371. <\9 

3371.70 

Type of Casing: (El PVC Sched. 40 Flush Thread 
0 Stainless Steel Q 

Casing DiametenK) 2" D 3 " EU" D 6 " • 

Screen Slot: [110.008 ISlO.010 • 

Screen Style: 13Machine Slot DWire Wrap • . 

Sand Pock:CSSI 16-40 ,__ 

Bentonite Seal: D l / 2 " Pellets • Hole Plug DSIurry 

Ell/4" Pellets • 
Grout Type:£oiilaiKj Weight: 
Bore Hole Diameter: _8l 

Drill Rig: ^Hollow Stem • Rotary • 

Drilled By: Pool Drlg. 
Logged By: 
Completion Date: 

Sonny.Pool 

1/1/1/95 

Date D-T-W MSL Date Field pH Field EC 

Comments: Concrete with 5% bentonite used to grout 

from seal to surface. 

Project: 622092001-237 (1A) 
Location: ARTESIA, NEW MEXICO 



&701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX806«794«1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

January 28, 1995 
Receiving Date: 01/18/95 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

Analysis Date: 01/18/95 
Sampling Date: 01/17/95 
Sample Condition: I n t a c t & Cool 
Sample Received by: YL 
Pro j e c t Name: NA 

EPA 8240 Compounds (ppb) 

, Dichlorodifluoromethane 
Chloromethane 

. i.i. • 

ij , j,Vinyl chloride 
Bromomethane 

'.i'if'*Chloroethane • ' 
Trichlorofluoromethane 
1,1-Dichloroethene 
Iodomethane 
Carbon d i s u l f i d e 
Methylene chloride 
trans-1,2-Dichloroethene 
1.1- Dichloroethane 
Vinyl acetate 
2-Butanone 
Chloroform 
1.1.1- Trichloroethane 
1.2- Dichloroethane 
Benzene 
Carbon Tetrachloride 
1,2-D ichloropropane 
Trichloroethene 
Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone 
trans-1,3-Dichloropropene 
Toluene 
1.1.2- Trichloroethane 
2-Hexanone 

Detection T31112 
L i m i t MW 52 

1 ND 
1 ND 
2 ND 
1 ND 
1 ND 
1 ND 
2 ND 
1 ND 
1 ND 
1 ND 
1 ND 
1 ND 
1 ND 
2 ND 
1 ND 
1 ND 
2 ND 
1 ND 

10 ND 
2 ND 
2 ND 
1 ND 
2 ND 

10 ND 
2 ND 
1 ND 
1 ND 

10 ND 

QC %P %EA %IA 

52.8 106 

51.1 100 109 102 

48.5 97 

100 102 

49.0 98 
101 100 

100 94 
48.1 96 

A Laboratory for Advanced Environmental Research and Analysis 
r 



|'!| ]• ,>,«*?' ; ; 

NAVAJO REFINING CO. 
Project Location: Artesia, NM 

PAGE 2 of 2 

r'!'j'f|?j||!:i!i^;BPA! '8240' Compounds : 

'i!l1:''ife'^';;i,:(ppb)'' 
Detection T31112 

L i m i t MW 52 

1 ND 
"•2 ND 

1 ND 
1 ND 

', ' 1 ND 
1 ; ND 

'•X 1 ND 
1 ND 

r > l , ND ; 
,'. . 5 ND 

5 .' ND 
2 ND 
2 ND 
2 ND 

QC %P %EA %IA 

'l, j ; t | Dibromochloromethane 
1; :}> •'.'lij)'li, Tetrachloroethene •';•;''••' 

,' 1 : Chlorobenzene 
Ethylbenzene -'''I' 

• y m & p-Xylene ' [' 
Bromoform 
Styrene . . • A\ 
o-Xylene • .'{'[.'• 

•ill 

! ' • >':): ii ;:| ||;!;::;; ;-|>, 1, 11^22 -Tetrachloroet hane 
jtyStrang; ;1>4-Dichloro-2-butene 
'*!:ll'fciis!1ilil,'4^Dichloro-2-butene 

• i j.,/ j 1,4-Dichlorobenzene 
^ f f f f 3-Dichlorobenzene 

j:,;, 1 # 2-pichiorobenzene 

feijljil'i'-tii-Ji.f : 1 . : 
^lijiijl; 1,1' CI 

f i'!' ! 
i * 1 

i f f ' ' i i j 

'"I I „ • ' 

,:i., • u i - - ' ! '.';:•!.;" 

SURROGATES 

'Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

. r ,l! 

% RECOVERY 

107 
104 
87 

99 98 
47.8 96 

»i hi i'l'.I'I *ND =Not Detected 

I'i''1: i', 

METHODS: EPA 8240. 

ii, ' 11! Ii',,; ' I'' 

,!f il'j. 
. ,:'.:• i i ' 
, 1 , • „ ' i 

Director, Dr. Bla i r Leftwich 
Director, Dr. Bruce McDonell 

Date 

' i i ' i : 



6?Q1 Aberdeen Avenue 

Lubbock, Texas 79424 

'806»794»1296 

FAX 806*794*1298 

ANTIPYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

January 28, 1995 

Receiving Date: 01/18/95 

Sample Type: Water 

Sample Condition: I & C 

Sample Received by: YL 

Analysis Date: 01/19/95 

PAH's T31112 
EPA 8270 (ppm) DL MW 52 QC %P %EA %IA 

Naphthalene 0.001 . ND 0.449 90 

Acenaphthylene 0.001 ND 0.446 89 

Acenaphthene 0.001 ND 0.436 103 103 87 

Fluorene 0.001 ND 0.474 95 

Phenanthrene 0.001 ND 0.532 106 

Anthracene 0.001 ND 0.494 99 

Fluoranthene 0.001 ND 0.491 98 

Pyrene .; • : r 0.001 ND 0.498 102 128 100 

Benz[a]anthracene 0.001 ND 0.415 83 

Chyrsene 0.001 ND 0.416 83 

Benzo[b]fluoranthene 0.001 ND 0.415 83 

Benzo[k]nuoranthene 0.001 ND 0.384 77 

Benzo[a]pyrene 0.001 ND 0.487 97 

lndeno[1,2,&cd]pyrene 0.001 ND 0.313 63 

Dibenz[a,h]anthracene 0.001 ND 0.403 81 

Benzo[g,h,i]pery!ene 0.001 ND 0.372 74 

*ND - Not Detected 

SURROGATES 

2-Fluorophenol 

Phenol-d5 

Nitrobenzene-d5 

2-Fludrobiphenyl 

2,4,6-Tribromophenol 

Terphenyl-d14 

METHODS: EPA 8270. 

% RECOVERY 

86 

78 

72 

86 

79 

127 

Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE 

liwuiil̂ ^ INC Jlliillii 
A Laboratory for Advanced Environmental Research and Analysis 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296;' 

FAX 806-794-1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

January 13, 1995 
Receiving Date: 12/31/94 
Sample Type: Water 
P r o j e c t No: NA 

Pr o j e c t Location: A r t e s i a , NM 

Analysis Date: 01/06/95 
Sampling Date: 12/30/94 
Sample Condition: I & C 
Sample Received by: BL 
Pr o j e c t Name: NA 

T30552 D e t e c t i 
EPA 8240 Compounds (ppb) MW 51 L i m i t 

Dichlorodifluoromethane ND 1 
Chloromethane ND 1 
V i n y l c h l o r i d e ND 2 
Bromomethane ND 1 
Chloroethane ND 1 
Tri-chlorof luoromethane ND 1 
1,1-Dichloroethene ND 2 
Iodomethane ND 1 
Carbon d i s u l f i d e ND 1 
Methylene c h l o r i d e ND 1 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 
V i n y l acetate ND 1 
2-Butanone ND 20 
Chloroform ND 1 
1,1,1-Trichloroethane ND 1 
1,2-Dichloroethane 2 2 
Benzene 1 1 
Carbon T e t r a c h l o r i d e ND 10 
1,2-Dichloropropane ND 2 
Trichloroethene ND 2 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 2 
4-Methyl-2-pentanone ND 10 
trans-1,3-Dichloropropene ND 2 
Toluene 1 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 10 

JJITRACEANALYSIS, INC Jilk 
A Laboratory for Advanced Environmental Research and Analysis 



NAVAJO REFINING COMPANY PAGE 2 of 2 
Project Location: Artesia, NM 

EPA 8240 Compounds T30552 Detection 
(ppb) MW 51 Limit 

Dibromochloromethane ND 1 
Tetrachloroethene ND 2 
Chlorobenzene ND 1 
Ethylbenzene 1 1 
m & p-Xylene ND 1 
Bromoform ND 1 
Styrene ND 1 
o-Xylene ND 1 
1,1,2,2-Tetrachloroethane ND 1 
l,4-Dichloro-2-butene ND 5 
1,4-Dichlorobenzene ND 2 
1,3-Dichlorobenzene ND 2 
1,2-Dichlorobenzene ND 2 

SURROGATES % RECOVERY 

l,2-Dichloroethane-d4 111 
Toluene-d8 98 
4-Bromofluorobenzene 89 

*ND = Not Detected 

METHODS: EPA SW 846-8240. 

Director, Dr. Bla i r Leftwich Date 
Director, Dr. Bruce McDonell 



6*701 Aberdeen Avenue 

Lubbock, Texas 79424 

806•794*1296 

FAX 806*794*1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

January 13, 1995 
Receiving Date: 12/31/94 

Analysis Date: 
Sampling Date: 

01/06/95 

12/30/94 

Sample Type: Water Sample. Condition: I & C 
Project No: NA Sample Received by: BL 
Project Location: Artesia, NM P r o j e c t Name: NA 

T30551 Detection 
EPA 8240 Compounds (ppb) MW 50 L i m i t 

Dichlorodifluoromethane ND 1,000 
Chloromethane ND 100 
Vinyl chloride ND 2,000 
Bromomethane ND 1,000 
Chloroethane ND 1,000 
Trichlorofluoromethane ND 1,000 
1,1-Dichloroethene ND 2,000 

lodomethane ND 1,000 
Carbon d i s u l f i d e ND 1,000 
Methylene chloride ND 1,000 
trans-1,2-Dichloroethene ND 1,000 
1,1-Dichloroethane ND 1,000 
Vinyl acetate ND 1,000 
2-Butanone ND 20,000 
Chloroform ND 1,000 
1,1,1-Trichloroethane ND 1,000 
1,2-Dichloroethane ND 2,000 
Benzene ND 1,000 
Carbon Tetrachloride ND 10,000 
1,2-Dichloropropane ND 2,000 
Trichloroethene ND 2,000 
Bromodichloromethane ND 1,000 
cis-1,3-Dichloropropene ND 2,000 
4-Methyl-2-pentanone ND 10,000 
trans-1,3-Dichloropropene ND 2,000 
Toluene ND 1,000 
1,1,2-Trichloroethane ND 1,000 
2-Hexanone ND 10,000 

li) 
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PAGE 2 of 2 

T30551 
MW 50 

Detection 
Limit 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1,000 

2 , 0 0 0 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

5 ,000 

2 , 0 0 0 

2 , 0 0 0 

2 , 0 0 0 

NAVAJO REFINING COMPANY 
Project Location: Artesia, NM 

EPA 8240 Compounds 
' ; ( ppb) 

Dibromochloromethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m & p-Xylene 
Bromoform 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,4-Dichloro-2-butene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 

SURROGATES % RECOVERY 

1,2-Dichloroethane-d4 90 
Toluene-d8 98 
4-Bromofluorobenzene 94 

*ND = Not Detected 

METHODS: EPA SW 846-8240. 

Director, Dr. Blair Leftwich 
Director, Dr. Bruce McDonell 

Date 
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FAX806«794«1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

January 13, 1995 
Receiving Date: 12/31/94 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

Analysis Date: 01/06/95 
Sampling Date: 12/30/94 
Sample Condition: I & C 
Sample Received by: BL 
Pr o j e c t Name: NA 

EPA 8240 Compounds (ppb) 
T30550 
MW 49 

Detection 
L i m i t 

Dichlorodifluoromethane ND 500 
Chloromethane ND 500 
Vinyl chloride ND 1,000 
Bromomethane ND 500 
Chloroethane ND 500 
Trxchlorofluoromethane ND 500 
1,1-D ichloroethene ND 1,000 
Iodomethane ND 500 
Carbon d i s u l f i d e ND 500 
Methylene chloride ND 500 
trans-1,2-Dichloroethene ND 500 
1,1-Dichloroethane ND 500 
Vinyl acetate ND 500 
2-Butanone ND 10,000 
Chloroform ND 500 
1,1,1-Trichloroethane ND 500 
1,2-Dichloroethane ND 1,000 
Benzene 6,590 500 
Carbon Tetrachloride ND 5,000 
1,2-D ichloropropane ND 1,000 
Trichloroethene ND 1,000 
Bromodichloromethane ND 500 
cis-1,3-Dichloropropene ND 1,000 
4-Methyl-2-pentanone ND 5,000 
trans-1,3-Dichloropropene ND 1,000 
Toluene 674 500 
1,1,2-Trichloroethane ND 500 
2-Hexanone ND 5,000 

A Laboratory for Advanced Environmental Research and Analysis 



, NAVAJO REFINING COMPANY PAGE 2 of 2 
P r o j e c t Location: A r t e s i a , NM 

EPA 8240 Compounds 

' (PPb) 

Dibromochloromethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m & p-Xylene 
Bromoform 
Styrene 
o-Xylene 
1,1,2,2-Tetrachloroethane 
1,4-Dichloro-2-butene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 

T30550 
MW 49 

Detection 
L i m i t 

ND 
ND 
ND 
690 
909 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

500 
1,000 
500 
500 
500 
500 
500 
500 
500 

2,500 
1,000 
1,000 
1,000 

SURROGATES % RECOVERY 

1,2-Dichloroethane-d4 110 
Toluene-d8 100 
4-Bromofluorobenzene 89 

*ND = Not Detected 

METHODS: EPA SW 846-8240. 

D i r e c t o r , Dr. B l a i r L e f t w i c h 
D i r e c t o r , Dr. Bruce McDonell 

Date 



6*701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296 

FAX806-794-1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

PAGE 1 of 2 

January 13, 1995 
Receiving Date: 12/31/94 
Sample Type: Water 
P r o j e c t No: NA 
Pr o j e c t Location: A r t e s i a , NM 

Analysis Date: 01/06/95 
Sampling Date: 12/30/94 
Sample Condition: I & C 
Sample Received by: BL 
Pr o j e c t Name: NA 

T30549 Detection 
EPA 8240 Compounds (ppb) MW 48 L i m i t 

D ichlorodifluoromethane ND 1 
Chloromethane ND 1 
V i n y l c h l o r i d e ND 2 
Bromomethane ND 1 
Chloroethane ND 1 
Tr ichlorofluoromethane ND 1 
1,1-Dichloroethene ND 2 
Iodomethane ND 1 
Carbon d i s u l f i d e ND 1 
Methylene c h l o r i d e ND 1 
trans-1,2-Dichloroethene ND 1 
1,1-Dichloroethane ND 1 
V i n y l acetate ND 1 
2-Butanone ND 20 
Chloroform ND 1 
1,1,1-Trichloroethane ND 1 
1,2-Dichloroethane 37 2 
Benzene 110 1 
Carbon T e t r a c h l o r i d e ND 10 
1,2-Dichloropropane ND 2 
Trichloroethene ND 2 
Bromodichloromethane ND 1 
cis-1,3-Dichloropropene ND 2 
4-Methyl-2-pentanone ND 10 
trans-1,3-Dichloropropene ND 2 
Toluene 7 1 
1,1,2-Trichloroethane ND 1 
2-Hexanone ND 10 

A Laboratory for Advanced Environmental Research and Analysis 



NAVAJO REFINING COMPANY 
P r o j e c t L o c ation: A r t e s i a , NM 

EPA 8240 Compounds 

(PPb) 

Dibromochloromethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m & p-Xylene 
Bromoform 
Styrene 
o-Xylene 
;i,1,2,2-Tetrachloroethane 
1,4-Dichloro-2-butene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 

PAGE 2 of 2 

T30549 
MW 48 

Detection 
L i m i t 

ND 
ND 
ND 
1 
3 
ND 
ND 
11 
ND 
ND 
ND 
ND 
ND 

1 
2 
1 
1 
1 
1 
1 
1 
1 
5 
2 
2 
2 

SURROGATES % RECOVERY 

1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

101 
102 
110 

*ND = Not Detected 

METHODS: EPA SW 846-8240. 

D i r e c t o r , Dr. B l a i r L e f t w i c h 
D i r e c t o r , Dr. Bruce McDonell 

Date 



January 13,1995 

Receiving Date: 12/31/94 

Sample Type: Water 

Sample Condition: I & C 

Sample Received by: BL 

Project Location: Artesia, NM 

Analysis Date: 01/04/95 

EPA 8270 (ppm) DL MW51 QC %P %EA %IA 

Naphthalene 0.001 ND 0.442 88 

Acenaphthylene 0.001 ND 0.460 92 

Acenaphthene 0.001 ND 0.449 100 89 90 

Fluorene 0.001 ND 0.487 97 

Phenanthrene 0.001 ND 0.529 106 

Anthracene 0.001 ND 0.486 97 

Fluoranthene 0.001 ND 0.500 100 

Pyrene 0.001 ND 0.501 100 123 100 

Benz[a]anthracene 0.001 ND 0.425 85 

Chyrsene 0.001 ND 0.436 87 

Benzo[b]fluoranthene 0.001 ND 0.396 79 

Benzo[k]fluoranthene 0.001 ND 0.425 85 

Benzo[a]pyrene 0.001 ND 0.469 94 

lndeno[1,2,3<d]pyrene 0.001 ND 0.368 74 

Dibenz[a,h]anthracene 0.001 ND 0.379 76 

Benzo[g,h,i]perylene 0.001 ND 0.345 69 

*ND = Not Detected 

6701 Aberdeen Avenue J^LYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 

Lubbock, Texas 79424 

806«794»1296 
FAX806-794«1298 Artesia, NM 88210 

Attention: Darrell Moore 
806«794»1296 501 E.Main 

PAH's T30552 

2-Fluorophenol SURR 

Phenol-d5 SURR 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-d14SURR 

METHODS: EPA 8270. 

% RECOVERY 
102 

116 

103 

104 

111 

131 

Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

/-/S-fs-
DATE 

l i i l i^^ INC JijyillM jJli JU 
A Laboratory for Advanced Environmental Research and Analysis 



£701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX 806*794*1298 

TALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

January 13, 1995 

Receiving Date: 12/31/94 

Sample Type: Water 

Sample Condition: I & C 

Sample Received by: BL 

Project Location: Artesia, NM 

Analysis Date: 01/04/95 

PAH's T30551 

EPA 8270 (ppm) DL MW50 QC %P %EA %IA 

Naphthalene 0.001 0.046 0.442 88 

Acenaphthylene 0.001 ND 0.460 92 

Acenaphthene 0.001 ND 0.449 100 89 90 

Fluorene 0.001 ND 0.487 97 

Phenanthrene 0.001 ND 0.529 106 

Anthracene 0.001 ND 0.486 97 

Fluoranthene 0.001 ND 0.500 100 

Pyrene 0.001 ND 0.501 100 123 100 

Benz[a]anthracene 0.001 ND 0.425 85 

Chyrsene 0.001 ND 0.436 87 

Benzo[b]fluoranthene 0.001 ND 0.396 79 

Benzo[k]fl uoranthene 0.001 ND 0.425 85 

Benzo[a]pyrene 0.001 ND 0.469 94 

lndeno[1,2,3-cd]pyrene 0.001 ND 0.368 74 

Dibenz[a,h]anthracene 0.001 ND 0.379 76 

Benzo[g,h,i]perylene 0.001 ND 0.345 69 

*ND = Not Detected 

% RECOVERY 
2-Fluorophenol SURR 89 

Phenol-d5 SURR 97 

Nitrobenzene-d5 SURR 86 

2-Fluorobiphenyl SURR 101 

2,4,6-Tribromophenol SURR 124 

Terphenyl-d14SURR 133 

METHODS: EPA 8270. 

Director, Dr. Blair Leftwich DATE 

Director, Dr. Bruce McDonell 

A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296 

FAX806»794»1298 

PAH's 

^LYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

January 13,1995 

Receiving Date: 12/31/94 

Sample Type: Water 

Sample Condition: I & C 

Sample Received by: BL 

Project Location: Artesia, NM 

Analysis Date: 01/04/95 

T30550 

EPA 8270 (ppm) DL MW 49 QC %P %EA %IA 

Naphthalene 0.001 ND 0.442 88 

Acenaphthylene 0.001 ND 0.460 92 

Acenaphthene 0.001 ND 0.449 100 89 90 

Fluorene 0.001 ND 0.487 97 

Phenanthrene 0.001 ND 0.529 106 

Anthracene 0.001 ND 0.486 97 

Fluoranthene 0.001 ND 0.500 100 

Pyrene 0.001 ND 0.501 100 123 100 

Benz[a]anthracene 0.001 ND 0.425 85 

Chyrsene 0.001 ND 0.436 87 

Benzo[b]fluoranthene 0.001 ND 0.396 79 

Benzo[k]fluoranthene 0.001 ND 0.425 85 

Benzo[a]pyrene 0.001 ND 0.469 94 

lndeno[1,2,3-cd]pyrene 0.001 ND 0.368 74 

Dibenz[a,h]anthracene 0.001 ND 0.379 76 

Benzo[g,h,i]perylene 0.001 ND 0.345 69 

*ND = Not Detected 

2-Fluorophenol SURR 

Phenol-d5 SURR 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-d14SURR 

METHODS: EPA 8270. 

% RECOVERY 
100 

112 

98 

104 

124 

134 

Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE 

LU jiliJjMiJĵ CEANALYSis, INC JlilAlllil UJ UJ 
A Laboratory for Advanced Environmental Research and Analysis 



6?01 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX806«794»1298 

PAH's 

9ki iiLYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

January 13,1995 

Receiving Date: 12/31/94 

Sample Type: Water 

Sample Condition: I & C 

Sample Received by: BL 

Project Location: Artesia, NM 

Analysis Date: 01/04/95 

T30549 

EPA 8270 (ppm) DL MW 48 QC %P %EA %IA 

Naphthalene 0.001 ND 0.442 88 

Acenaphthylene 0.001 ND 0.460 92 

Acenaphthene 0.001 ND 0.449 100 89 90 

Fluorene 0.001 ND 0.487 97 

Phenanthrene 0.001 ND 0.529 106 

Anthracene 0.001 ND 0.486 97 

Fluoranthene 0.001 ND 0.500 100 

Pyrene 0.001 ND 0.501 100 123 100 

Benz[a]anthracene 0.001 ND 0.425 85 

Chyrsene 0.001 ND 0.436 87 

Benzo[b]fluoranthene 0.001 ND 0.396 79 

Benzojkjfluoranthene 0.001 ND 0.425 85 

Benzo[a]pyrene 0.001 ND 0.469 94 

lndeno[1,2,3-cd]pyrene 0.001 ND 0.368 74 

Dibenz[a,h]anthracene 0.001 ND 0.379 76 

Benzo[g,h,i]perylene 0.001 ND 0.345 69 

*ND = Not Detected 

2-Fluorophenol SURR 

PhenoVd5 SURR 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-d14SURR 

METHODS: EPA 8270. 

Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE 

Lli jilliillillj^ INC Jillidiil 
A Laboratory for Advanced Environmental Research and Analysis 
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CMB CONSULTING GEOL WELL DATA FO 
Type Well 
,HjVIW 
• Production 
• Other 

Type of Data 
l i0

{D.evelopment 
• Sampling , 
• Pump Test 
• Other 

Well No. 
Sheet 1 
of Sheets . 

/ / 

4# 

1. Project ( ^ 2. Project Location 3. Date 

4. Technician 

JJdethoc!^— 
fejrgpiwg (^rojf l f l Air Lift trailing 3ther 

8.Manufacturer's Designation of Rig 9. Location of Well (Site, Description) 

Water Levels 
Initial 

D a t e : / j y 4 ^ / n m e : % ! 0 Q j Q / j j -

10. Total Depth of Well (from TOC) 

33.C ' 

Final 

Da,e: /i/zt/?/1'™*- 3:3o/°*i 
15. Total DeDth of Well (from TOC) 

Final + 24 Hours 

Date: Time: 

15. Total Depth of Well (from TOC) 

33' 
20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) , 16. Water Level (from TOC) / 21. Water Level (from TOC) 

12. Water Column Height 

H- YS 
13. Well Diameter 

Sc,A ¥o fi^o 
14. Well Volume (gal) 1.53*i 

Nom 
Dia 

4" 0.6613 
6" 1.5007 
8" 2.5856 

x = gal/ft 
iCO Sch 80 

0.1534 
0.5972 
1.3540 
2.3720 

17.3 Well Volumes 

18. 5 Well Volumes 

19. Purge Volume 

22. Size and Type of 
Pump or Bailer 

Final Field Analysis 
23. Total Amount of Water 
Removed 

24. Was Well 
Pumped Dry.? 
Yes (Uo) 

25. Was water added to well? 
£f jp Yes 
If yes, source: 

26. Was the Groundwater Sampled Yes C&rjJ 
If yes, what was the sample number & Date: 

Sampling Personnel? 

27. Final Parameters 
Time Temp^f 

3:z5/>*> •(*?•<> 
Conductivity 

J/0/* 
pH NTUs WL 

Photo Roll #, 
Removed Flow Rate Observations 

' 52f J2 6/°<*? cA*« fa Q 
IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 

28. Physical Appearance and Remarks 

29. Purgewater disposal method 

Sampling / Development Parameters 

Temp 

b?-3 

Conductivity 
(umhos/cm) 

¥-35 
3,87 

pH 

6>1>* 3.11 

Time 

Q-YZ 
3' 60 

3 -tope] 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric torbidity units 
WL = Water Leyef^yrtVrop of PVC Casing 

WL 
(from TOC) NTUs 

5>/r<-f / f 6 
Si&1 _£%£_ 

Volume 
(gallons) 

/S 
sft'Je/ £r»« fi+J«f/>L, c£ /em /?S 
/a8.L 4. OS (,.(,7 SiM± 
(,8.1, 4.oS 

ns 
3££-

L>%0 (0n% <J.O /9-S' 55 

Flow Rate 
(gpm) 

a, zs~ 
o,?sr 

Observations (1) 

/ ' -

C/**~ /ft. D 

Checked By Date 



CMB CONSULTING GEOU O^rT^ WELL DATA FO 

Type Well 

*u Production 
• Other 

Type of Data 
• Development 

j^Sampling 
• Pump Test 
• Other 

Well No. /Y)tA/ / J & 
Sheet 1 ' 
of j Sheets f 

1. Project 

MAS*jo &f/rf"t> & -
2. Project Location 3. Date / / -

4. Technician 

7. Method —v 
Pumping Surging Air Lift (paNjay Other 

8.Manufacturer's Designation of Rig 9. Location of Well (Site, Description) 

MPS ff^/g 
Water Levels 

Initial Final Final + 24 Hours 

D a t e l 2 ^ d ^ Time: //:3,0j0,#7 Date: Time: Date: Time: 

10. Total Depth of Well (from TOC) 

334}-' 
15. Total Depth of Well (from TOC) 20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 16. Water Level (from TOC) 21. Water Level (from TOC) 

12. Water Column Height Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

17.3 Well Volumes 22. Size and Tygeof 
Pump oeBailej 

13. Well Diameter 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

18. 5 Well Volumes 

14. Well Volume (gal) 
(s) w.e. heiaht) 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 19. Purge Volume 

Final Field Analysis 
23. Total Amount of Water 
Removed 

24. Was Well 
Pumped Dry? 
Yes (Vy} 

25. Was water added to well? 
<$2> Yes 

If yes, source: 

26. Was the Groundwater Sampled (Yes^i No 
If yes, what was the sample number & Date: , 
Sampling Personnel? / L / S o / i f A7 (AJ^~ 

27. Final Parameters rr 
Time Temp V 

Photo Roll #, 
Conductivity pH NTUs WL Removed Flow Rate Observations 

Photo Roll #, 
Conductivity pH NTUs WL Removed Flow Rate Observations 

IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS " 
28., Physical Appearance and Remarks 

g r o t " " - S r ^ T ^ 

29. Purgewater disposal method 

Sampling / Development Parameters 

Time. 
Conductivity 
(umhos/cm) 

3 - / 3 
pH 

WL Volume Flow Rate 
NTUs (from TOC) (gallons) (gpm) 

Photo #, 
Observations (1) 

4i/ — 
.3f^a °""~K 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric turbidity units 
WL = Water Levafjrc/f^Top of PVC Casing vf lop ot HVG Casing A . I 
Checked By Date 



«CMB CONSULTING GEOL WELL DATA FO 
Type Well 
,K.MW 
• Production 
• Other 

Type of Data 
^^Development 
• Sampling 
• Pump Test 
• Other 

Well No 
Sheet 1 
of 

#7 
j Sheets,/ 

1. Project 2. Project Location 3. Date 

/ ^ / z ? / f s 
4. Technician 

fj"7r>//3oK & Z- tfir 

<pumpir)g 6"urqino) Air Lift jSailin^Other 
8.Manufacturer's Designation of Rig 9. Location of Well (Site, Description) 

Water Levels 
Initial Final Final + 24 Hours 

D a t e : / ;y^/ T i m e : 
Date:/^^^Time: / / ! # ( ) / r r * 1 Date: Time: 

10. Total Depth of Well (from TOC) 

33-/5' 
15. Total Depth of Well (from TOC) 

33.15 
20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 16. Water Level (from TOC) 
/3.¥ 

21. Water Level (from TOC) 

12. Water Column Height 

20,0? 
13. Well Diameter 

14. Well Volume (gal) ~ ^ 
(s) w e. height) 3 t> . 

Nom 
Dia :h4j 

<2? <5^^> 

4" 0.6613 
6" 1.5007 

y8" 2.5856 

Sch 80 

0.1534 
0.5972 
1.3540 
2.3720 

17.3 Well Volumes 

J6. 5& 6*<~ 
18.5 Well Volumes 

/ 7. 50 
19. Purge Volume ., 

22. Size_aQd Typ_e_cf 
Cf^JflyvbrJg^eP 

/.g* />»6-

Final Field Analysis 
23. Total Amount of Water 
Removed 

£6 

25^Was water added to well? 
C ^ o X Yes 

If yes, source: 

27. Final Parameters JE 
Time Temp/C 

26. Was the Groundwater Sampled Yes 'v^o^»> 
If yes, what was the sample number & Date: 

Sampling Personnel? 

Co^iductiv pH 

7.36 
NTUs WL Removed 

S'S&H. 

Flow Rate 
Photo Roll #, 

Observations ^ 

IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 
28. Physical Appearance and Remarks / ' / 

29. Purgewater disposal method: 

ny/ Developmenrtd^ameters 
Time 

& l . 3 

Conductwii 
(umhos/firr 

3.-7 l J 

i ^ T O C ) 

6^/ $.t</ Sg£* ,L$/ >S)/W 
Cue// /Z'c/etfs €7 • 

/Q:OOAtrt S - f e s f e J tfelf/o* 

/o:.-<r#*j &g.& ¥-3o 
/Q'-tofiAf C7-5 ¥-/$~ 
/o'3%&n /oB-tr ¥-t5 

5>/f<f-

Jit 73% 

/3. ¥ 
/3/L7 

Volume 
(gallons) 

Flow Rate 
(gpm) 

/OCAL 0.¥O 
/5764L O- <70 
/5£<?c 

/S&H-

5~<5 

Photo #, 
Observations (1) 

/VS 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric turbidity units 
WL = Water LeveMro/p Top of PVC Casing 
Checked By Date 

t2.7zr/f<? 



CMB CONSULTING GEOL WELL DATA FO 

Type Well 
^ M W 
• Production 
• Other 

Type of Data 
• Development 
JSf Sampling 
• Pump Test 
• Other 

Well No. / y } i * S # L / . f 
Sheet 1 ' / 

of Sheets 

/ / 

1. Project 

/VWftjo fisf/A//^ Ca. 
2. Project Location 3. Date , , 

4. Technician 

7. Method 
Pumping Surging Air Lift BajUfly Other 

8. Manufacturer's Designation of Rig 

PS 4- (ooo 
9. Location of Well (Site, Description) 

Water Levels 
Initial Final Final + 24 Hours 

Date:/^.^^ Time: t l l / O f f l Date: Time: Date: Time: 

10. Total Depth of Well (from TOC) , 15. Total Depth of Well (from TOC) 20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 16. Water Level (from TOC) 21. Water Level (from TOC) 

12. Water Column Height Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

17.3 Well Volumes 22. Size and Type of 
Pump or (-iailetD 

13. Well Diameter 

2"set/ k'o fii/o 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

18. 5 Well Volumes 

14. Well Volume (gal) 
(s) w.e. heiaht) 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 19. Purge V d u n ^ ^ 

Final Field Analysis _. ^ 
23. Total Amount of Water 
Removed 

24. Was Well 
Pumped QF^K. 
Yes / W 

25^Y\fas water added to well? 
/ ^ N o / Yes 
^ F y e s , source: 

26. Was the Groundwater Sampled Utes^ No 
If yes, what was the sample number & Date: 

Sampling Personnel? /friAJ J^41'3 

27. Final Parameters 
Time Tempjc/^ Conductivity pH NTUs WL 

Photo Roll #, 
Removed Flow Rate Observations^ 

IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 
28. Physical Appearance and Remarks 

29. Purgewater disposal method 

Sampling / Development Parameters 

Time Temp fi 
Conductivity j a i o WL Volume Flow Rate 
(umhos/cm) * pH NTUs (from TOC) (gallons) (gpm) 

3- 3o /2-63 >/<5" /3.o ' — 

Photo #, 
Observations (1J 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric turbidity units 
WL = Water Level fram Top of PVC Casing 
Checked By M.J* ^ ^ 

fl\' 
Date -I3*fay 



*CMB CONSULTING GEOL WELL DATA FO 
Type Well • 
^ M W 
• Production 
• Other 

Type of Data 
^^Development 
• Sampling 
• Pump Test 
• Other 

Well No. 
Sheet 1 
of 

/ 

Sheets do 

1. Project 2. Project Location 

/trrt-'*/", 
3. Date 

4. Technician 

/7 M /Stf^u c 
Air Lift^ailincK Other 

8.Manufacturer's Designation of Rig 

PS#-/0#O 
9. Location of Well (Site, Description) 

Water Levels 
Initial Final Final + 24 Hours 

Date: f^fl^Jj^rxme: J / fr f M D a t e : /If2*ft / T i m e : f : y ^ f t f Date: Time: 

10. Total Depth of Well (from TOC) 15. Total Depth of Well (from TOC) 

2 7 . / ' 
20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 

/ ^ S 8 ' 
16. Water Level (from TOC) 

' 
21. Water Level (from TOC) 

12. Water Column Height 

/o.57^ 
13. Well Diameter 

2"Sat </* /t-VC 
14. Well Volume (gal) i c2 •? 
(s) w.e. height) / ' ° 

Nom ,-yC=o£ij&> 
Dia /-ScfTSZ^ Sch 80 

0.1534 
0.5972 
1.3540 
2.3720 

4" 076613 
6" 1.5007 
8" 2.5856 

17.3 Well Volumes 

S. 5 
18. 5 Well Volumes 

19. Purge Volume _̂ 

22. Sizeand Type^of 
cPurojb or^ajlar 

/ 8 "^"JQs 
/?*</' r/> ? - / ^ U y ^ 

Final Field Analysis 
26. Was the Groundwater Sampled Yes Q&ifisir 
If yes, what was the sample number & Date: 

Sampling Personnel? 

23. Total Amount of Water 
Removed 

27. Final Parameters 
Time Temp & 

24. Was Well 
Pumped Dry? 
Yes 

2JLWas water added to well? 
CN&? Yes 

If yes, source: 

NTUs WL Removed Conductivity pH 

U./ £J9 S./z- >/*" /C-C Ss 

Photo Roll #, 
Flow Rate Observations 

S< jrs—t Ms *Vc* 
IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 

28. Physical Appearance and Remarks , 

/4 6> 
/*> & +• ^ S /~. 

/ 

29. Purgewater disposal method: 
//J />QT AS/Kcfis*-'*? lfS£«*C~ <s'?f 

Sampling / Development Parameters 
Time A' 

Temp,©' 

£>?•/ 

Conductivity 
(umhos/cm ) X / ° "O pH 

2-59 tS.of 
3.J'8 /7-2C 

NTUs 
WL 

(from TOC) 

/6. 

Volume 
(gallons) 

s_ 
/o 

Flow Rate 
(gpm) 

Photo #, 
Observations (J) 

t?,zz %&<*>/+• 

fa**?/ Su^/r-/ Ser ye & /*><>/' esesy ^ • /3A* 

/•'SS/w s/jhc-r/r/p /Z/r^s-SAz, ,64 

#:o&"? 7oC £</s~ g.%7 >/62 /$>•£ 
/o 

azs' 

3-75 

8,/l; y/-s" /CC 
*7o 
5~S 3. ~ • 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometricytrnbidity unifs 
WL = Water LevyBlf^^nyTop/Of PVC Casing 
Checked By Date / / 



<CMB CONSULTING GEOL C ^ r T ^ WELL DATA FO F ^ ^ 

Well No. /?} US & t ) & Type Well 
KMw 
• Production 
• Other 

Type of Data 
• Development 

^Sampl ing 
• Pump Test 
• Other 

Sheet 1 
of , Sheets 

/ 

1. Project 2. Project Location 3. Date 

4. Technician 

7. Method 
Pumping Surging Air Lift jSaiijp^ Other 

8.Manufacturer's Designation of Rig 9. Location of Well (Site, Description) 

Water Levels 
Initial Final Final + 24 Hours 

Date:/i^^/ffTime: ^ '.fOf/H Date: Time: Date: Time: 

10. Total Depth of Well (from TOC) 15. Total Depth of Well (from TOC) 20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 16. Water Level (from TOC) 21. Water Level (from TOC) 

12. Water Column Height 

13. Well Diameter 

14. Well Volume (gal) 
(s) w e. height) 

Nom x = 
Dia Sch 40 

< p 0.1743 
4" 0.6613 
6" 1.5007 
8" 2.5856 

gal/ft 
Sch 80 

0.1534 
0.5972 
1.3540 
2.3720 

17.3 Well Volumes 

18. 5 Well Volumes 

19. Purge Volume 

22. Size and Typ. 
Pump ofBailej 

Final Field Analysis 
23. Total Amount of Water 
Removed 

27. Final Parameters 
Time Temp $ 

24. Was Well 
Pumped Dry? 
Yes 

25. Was water added to well? 
s£fl> Yes 

If yes, source: 

26. Was the Groundwater Sampled fes-^ No 
If yes, what was the sample number & Date: 

Sampling Personnel? f r j l f i j / 

WL Removed Conductivity pH NTUs 
Photo Roll #, 

Flow Rate Observations 

IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 
28. Physical Appearance and Remarks 

29. Purgewater disposal method: 

Sampling / Development Parameters 

Time Temp # 
Conductivity 
(umhos/cmL / t f 6 J pH 

W/o 'J/f 
NTUs 

WL 
(from TOC) 

Volume Flow Rate 
(gallons) (gpm) 

Photo #, 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric t'.irbidity units 
WL = Water LeveL»prp^'op of PVC Casing 
Checked By Date 

l l / 2 o / 9 f / 



£ M B CONSULTING GEOLOGIST Mi WELL DATA FO 

Tyg© Well 
J2TMW 
• Production 
• Other 

Type of Data 
j^Development 
• Sampling 
• Pump Test 
• Other 

Well No. 
Sheet 1 
of Sheets 

/ 

1. Project ^ • - -

/V/f-t/tf-J/? Cq , 
2. Project Location 3. Date 

? / / < / 

4. Technician 

Air Uft<Bai]ina?Other 
8.Manufacturer's Designation of Rig 9. Location of Well (Site, Description) 

/n ^ £~/ 
Water Levels 

Initial Final 

Date: / z j L *^/Time: ^ ' / ^ 

Final + 24 Hours 

Date: Date: Time: 

10. Total Depth of Well (from TOC) 15. Total Depth of Well (from TOC) 

23./ ' 
20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) / 

/?.s 
16. Water Level (from TOC) 21. Water Level (from TOC) 

12. Water Column Height 

13. Well Diameter 

14. Well Volume (gal) o r y 
(s) w.e. height) X - ^ / 

Nom x = gal/ft 
Dia (Sch_4£> Sch 80 

0.6613 
1.5007 
2.5856 

0.1534 
0.5972 
1.3540 
2.3720 

17.3 Well Volumes 

7 / / ,7^C~ 
18. 5 Well Volumes 

19. Purge Volume^?-^ 

22. Size and Type of 
C^ujnp" or Bja2f2> 

/-/ 3 " /?f£ i^rvOr<r/c 

f3~rs? 
Final Field Analysis 

23. Total Amount of Water 
Removed 

27. Final Parameters 
Time Temp <Z 

W (,8.0 

24. Was Well 
Pumped DryJL 
Yes < ĝoP 

25^Was water added to well? 
CS$p Yes 

If yes, source: 

26. Was the Groundwater Sampled Yes ( a ^ N g ^ 
If yes, what was the sample number & Date: 

Sampling Personnel? 

Conductivity x pH 

7<°> 
NTUs WL Removed 

30 
Flow Rate 

2 

Photo Roll #, 
Observations 

IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 
28. Physical Appearance and Remarks 

29. Purgewater disposal method: 

Sampling / Development Parameters 
W L / ^ " ' Volume 

(from TOC) Time 

3''°/* 
Temp^ 

6>>?',3 

Conductivity / w o 
(umhos/cm))( pH NTUs 

S/L 7y 
(gajlons) 

Flow Rate 

(gpm) 

CIS' 
C?8</ 3. ¥3 7.5-Z f//A, /%9 ' /06K. JJ6_ 

5u*6v [# c o / $ v * 6 t t / 5 / a c / t e c e ^ y - S -

3*37p*i si** r£a SriUH/^QS - /?£*>//?/•> J?. S^^/> 
31772m tf-l 3.77 777 /%9 
31 ty" U J 3 ^ 8 777 
tfo6/* 3,56 
¥:/6>/M (08.0 1.5o 7.07. 

(1) Note volume and physical character of sediments removed 
NTU = Nephelometric turbidiiy units 
WL = Water LeroHromJc/p/of p y c Casing 

5,7, 

Citty 
</S 

HI 
111 

S0 

Photo #, 
Observations (1) 

7-S 

a s x//1%-
/$ejc*«4 - V / ; 

/ / . f ' <?/e*"//^6 

of Pyc Casing . 
Checked By Date 



•CMB CONSULTING GEOLOWST WELL DATA FO 
Type Well 

• Production 
• Other 

Type of Data 
• Development 

^^JSampling 
[TPump Test 
• Other 

Well No. /Tf UU S ' / 
Sheet 1 
of Sheets 

/ / 

1. Project 

A/Mrtjo feftAJiM ,Go 
2. Project Location 3. Date , / 

4. Technician 

7. Method 
Pumping Surging Air Lift^fiailing^Other 

8.Manufacturer's Designation of Rig 

DS<2- /ooo 
9. Location of Well (Site, Description) 

Water Levels 
Initial Final Final + 24 Hours 

Date: j y ^ y j f q <f Time: j ' j . Date: Time: Date: Time: 

10. Total Depth of Well (from TOC) 

33.3 ' 
15. Total Depth of Well (from TOC) 20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 

/Y-7 ' 
16. Water Level (from TOC) 21. Water Level (from TOC) • 

12. Water Column Height Nom x = gal/ft 
Dia Sch 40 Sch 80 

<g> 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

17.3 Well Volumes 22. Size and Typ^oi 
Pump or'fyajjejj' 

13. Well Diameter 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

<g> 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

18.5 Well Volumes 

14. Well Volume (gal) 
(s) w e. heiqht) 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

<g> 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 19. Purge V o l u m ^ 0 < ^ ^ 

Final Field Analysis 
26. Was the Groundwater Sampled ^SS^3 No 
If yes, what was the sample number & Date: 

Sampling Personnel? /^i^e/^g" / /z/>7<7t> 

23. Total Amount of Water 
Removed 

24. Was Well 
Pumped DrvX 
Yes 

dDry? 
25. Was water added to well? 

rfyes, source: 

27. Final Parameters 
Time Temp y 

yr/ae>Q 
Conductivity pH NTUs WL Removed Flow Rate 

S//r% * 2 ~ ~ 

Photo Roll #, 
Ob^ryat ior js^ 

5} / / ? j g r t w 
IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 

28. Physical Appearance and Remarks , 

29. Purgewater disposal method: 

Sampling / Development Parameters 

Time Temp/y 

6 ¥•/ 

Conductivity , 
(umhos/cm))/ 

3,6 / 7SV 
NTUs 

WL Volume Flow Rate Photo #, 
(from TOC) (gallons) (gpm) Observations (1) 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric turbidity units 
WL = Water Level^om Top of PVC Casing 
Checked By Date 



PMB CONSULTING GEOU 'ST WELL DATA FOP 

of i Sheets y 

Type Well 
; S M W 
• Production 
• Other 

Type of Data 
c^sPevelopment 

• Sampling 
• Pump Test 
• Other 

1. Project 2. Project Location 3. Date 

///*>/fS 
4. Technician 

C7W 
5~o ' J v 

^ M e t h o d ^ 
.yurQpjHpX^urgiofl Air Lift .Bailing? Other 

8.Manufacturer's Designation of Rig 

2>s/f-
9. Location of Well (Site, Description) 

Water Levels 
Initial Final Final + 24 Hours 

Date: / / / i A j T m e : f , . Datey^^-Time: J / . ' f a j f l f Date: Time: 

10. Total Depth of Well (from TOC) 

33 76> ' 
15. Total Depth of Well (from TOC) 

33-7^ 
20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 
/ 

16. Water Level (from TOC) 

20-H 
21. Water Level (from TOC) 

12. Water Column Height 

/7 97 ' 
13. Well Diameter 

14. Well Volume (gal) 7776 

Nom x 
Dia (5ch0 

4" 06613 
6" 1.5007 
8" 2.5856 

= gal/ft 
Sch 80 

0.1534 
0.5972 
1.3540 
2.3720 

17.3 Well Volumes 

& . 7 & d M ^ -
18.5 Well Volumes 

19. Purge V o l u m e ^ ^ 

22. Size and Type of 
Pump or Bailer 

/&»'/&> 2 / I f " / * 

Final Field Analysis 
23. Total Amount of Water 
Removes)^ 

24. Was Well 
Pumped Dp/?^ 
Yes 

25;Was water added to well? 
g o - } Yes 
If yes, source: 

26. Was the Groundwater Sampled Yes C'Nci^ 
If yes, what was the sample number & Date: 

Sampling Personnel? 

27. Final Parameters 
Time Temp-C Conductivity pH NTUs WL 

/ / / y Photo Roll #, 
Removed QpwRate Observations 

/ „ ' ... cz fa-or f 
S.96 ^/•T' j?797 

/ / / y Photo Roll #, 
Removed QpwRate Observations 

/ „ ' ... cz fa-or f 

IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 
28. Physical Appearance and Remarks . r , • 

77,/Ttf £eJt'& £v*6"7 f 7 /A>£ - C/o^ st//?, 0<?t* . 
29. Purgewater disposal method 

'• / / / Oo7" /P'fS/eo {/*r & 4 j f g*<~ /^.<y^ 
Sampling / Development Parameters 

~F Conductivity 
Time J e m p ^ (umhos/cm) pH NTUs 

9:£~04+f /&C6S?A/ S</«'<S'"V<f H/^c c CO / 

/o:o»A~i b / 7 / */.<?/L &t>S 
jo.ioflfri 77717 i - 5 o /_ a/ ^ ,.^7% 

5> £<A CO OSJJ^ 

6. 50 /o: VO** 6 3. / V S ? 
//:QC>/t#7 S f t " f r 7 ~s€>7. / A j . 

//:/0fi*i. 67? ' 

/j: 33**1 68.6 
(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric turbidity unit 
WL = Water Level from Top^f RyC Casing 

WL Volume 
(from TOC) (gallons) 

Flow Rate 
(gpm) 

Photo #, 
Observations (1) 

10 

576 / CSJ <7S7 z ¥ / 

— 

/5£4 <-

• 
<?/ 

//CO 3.0 

MP-

77rt0«*J^: VA/£/-Checked By Date 



VCMB CONSULTING GEOLOTST WELL DATA FO 
Type Well 
tg[MW 
• Production 
• Other 

Type of Data 
• Development 
^Sampling 
• Pump Test 
• Other 

Well No. As) AS — 5 ~> 
Sheet 1 / 

of ^ Sheets y 

1. Project 2. Project Location 3. Date / / 

4. Technician 

C. £Wu 
7. Method . 
Pumping Surging Air Uft^Bailing Other 

8.Manufacturer's Designation of Rig 9. Location of Well (Site, Description) 

Water Levels 
Initial Final Final + 24 Hours 

Date: / / / 7 T i m e : J y y ? y ) / ^ Date: '/f/Time: Date: Time: 

10. Total Depth of Well (from TOC) 15. Total Depth of Well (from TOC) 20. Total Depht of Well (from TOC) 

11. Water Level (from TOC) 16. Water Level (from TOC) 21. Water Level (from TOC) 

12. Water Column Height Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

17.3 Well Volumes 22. Size and Type-oX 
Pump or.Bailer J 

13. Well Diameter 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 

18. 5 Well Volumes 

14. Well Volume (gal) ^ / < ~ 
(si w.e. heiaht) 

Nom x = gal/ft 
Dia Sch 40 Sch 80 

2" 0.1743 0.1534 
4" 0.6613 0.5972 
6" 1.5007 1.3540 
8" 2.5856 2.3720 19. Purge Volume , > ^ 

Final Field Analysis 
23. Total Amount of Water 
Removed 

^ / <£> -

24. Was Well 
Pumped Dry' 
Yes etSpT-? 

25. Was water added to well? 
IStP Yes 
If yes, source: 

26. Was the Groundwater Sampled (Yas—^ No 
If yes, what was the sample number & Date: 

Sampling Personnel? ~S>2-~ 

27. Final Parameters /£ 
Time Temp Qf 

X / ao* 

Conductivity 

55 

Photo Roll #, 
pH NTUs WL Removed Flow Rate Observations 

IF PETROLEUM IS IN THE WELL, DO NOT TAKE pH AND CONDUCTIVITY PARAMETERS 
28. Physical Appearance apd Remarks 

s //j? 4 /— Ss / 7 — /tfos'//? C~fee'-*'• AS0 ^^^K-

29. Purgewater disposal method /A/ /3$ T /4S/?/r*i//r& 3~5~^^ 3>x*/»* 

Sampling / Development Parameters 

Time 
Conductivity i / M J l 

(umhos/cm) Temp (umhos/cm) pH NTUs 

/ y / j " 

WL 
(from TOC) 

Volume Flow Rate 
(gallons) (gpm) 
^ /<f* <- —— 

Photo #, 
Observations (1) 

(1) Note volume and physical character of sediments removed. 
NTU = Nephelometric turbidity^jnits 
WL = Water Level Uom/TdgW PVC/Casing 
Checked By Date 

///7/€3" 
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