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Dear Mr. Olson 

On December 16,1996 PNM Gas Services (PNM) discovered contaminated groundwater at the Hampton 4M gas 
production location. This location is owned and operated by Burlington Resources Oil and Gas Inc (Burlington). 
Since the discovery of contaminated groundwater, action has been taken to identify the source of hydrocarbon 
contamination. 

The Hampton 4M gas production location is located approximately 3 miles East of Aztec, NM (Figure 1). Figure 
2 illustrates all equipment and the orientation of that equipment on the pad surface. Burlington owns and operates 
the location and PNM Gas Services owns and operates two dehydrators with associated equipment on the Northern 
end of the location. Burlington's equipment is all situated to the South of the well head. 

-Work Done ToDate-
Begmning in December of 1996, actions have been taken to address the contamination at the Hampton 4M 
production location. Following is a chronological summary of the events at the Hampton 4M. 

December 16,1996 
Vertical Extent 

Drilling 

To determine the vertical extent of hydrocarbon contamination in the former dehydrator 
discharge pit, PNM conducted vertical extent arilling. Beneath the center of the former 
discharge pit, PNM encountered groundwater at approximately 28 feet At that time 
monitoring Well 2, MW-2, was installed (see Figure 2 for monitoring well location). 
Samples from the groundwater indicated total BTEX of 20,620 ppb v/v and a benzene 
concentration of3,840 ppb v/v. 

January 13,1997 
Notification 

PNM notified NMOCD in writing of groundwater contamination at the site. 

January 28,1997 
Sampling 

PNM gauged MW-2 and approximately 4 feet of free phase floating product was discovered 
in the well. 

January 31,1997 
MW-3 and MW-4 

Installation 

PNM installed two additional monitoring wells, MW-3 and MW-4. Water level, product 
measurements and groundwater samples were taken in all three monitoring wells at the 
time of the installation. All samples were analyzed for BTEX compounds (RM 8020). 

February 4,1997 
Onsite Meeting 

PNM hosted an on-site meeting with the NMOCD, and Burlington to discuss remediation 
options at the site. 

April 9,1997 
On-site Meeting 

On site visit with Burlington and PNM 
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April 14,1997 
Off-site Hydrocarbon 

Seep Discovered 

During a site visit Burlington discovered a surface seep of hydrocarbons to the north of the 
well pad. Free phase hydrocarbons were found seeping from the ground surface into a 
small drainage area. 
Burlington notified both NMOCD and PNM about the hydrocarbon seep. 

April 16,1997 
On-site Meeting 

Burlington hosted an on-site meeting with PNM, and NMOCD to discuss the off-site 
hydrocarbon seep. NMOCD asked that immediate action be taken to contain the seep. The 
group agreed that a collection trench should be installed to slow or stop the hydrocarbons 
seep. 

April 16,1997 
Archeological 

Clearance 

Burlington Resources obtained archeological clearance to construct an off-site collection 
trench to the north of the well location (Figure 2). 

April 17,1997 
Collection Trench 

Construction 

Burlington constructed a collection trench to the north of the well Iocauon. The trench was 
situated between the hydrocarbon seep and the well location. A sandstone shelf was 
encountered six to eight feet below the ground surface. Black to gray saturated soil with 
signs of hydrocarbons were found on top of the sandstone shelf. No analytical samples 
were taken. P.I.D. readings were in the 1,000 ppm to 2,000 ppm range. 
Water and a small amount of hydrocarbons began collecting in the trench. 

April 30,1997 
Tank Discharge Pit 

Excavation 

Burlington attempted to excavate the area of the former tank discharge pit Sandstone was 
encountered at one foot below the bottom of the pit The excavator could not penetrate the 
sandstone. A PID survey of the soil and sandstone revealed no volatile hydrocarbons. No 
visual signs of hydrocarbon contamination existed. 

To identify any hydrocarbon contaminated area, Burlington began excavating 9 to 10 test 
holes over the location. On the southern end of the location sandstone was encountered at 
0 to 1 foot below the surface. Sandstone dipped sharply to the north to a depth of 
approximately IS feet below the surface. No hydrocarbon contaminated areas were found 
in any of the test holes. 

June 4,1997 
On-site Meeting 

Burlington hosted an on-site meeting with PNM and NMOCD to discuss further 
investigation at the site. The group agreed to continue surveying using a soil boring rig. 

JuneS, 1997 
Soil Boring 

Three holes were bored on the site just to the south of PNM's dehydrators and discharge 
tank. Figure 2 shows the location of each borehole and the results of groundwater and soil 
samples. Information gathered during the boring was soil characteristics and soil vapor 
analysis every five feet to groundwater. A soil sample, for laboratory analysis, was taken 
just above the water level and a groundwater sample will be taken. 

June 6,1997 
Soil Boring 

Burlington continued soil boring on the location. A total of four more points were bored. 
These points are shown in Figure 2. 

June 10,199 
Meeting - Discussion 

of Boring Results 

Burlington and PNM met to discuss costs for other groundwater sites and to discuss the 
results of the soil boring at the Hampton 4M. 

-Sample Results-
The results of all analytical samples taken to date at the Hampton 4M are listed in Table 1. Provided with the 
results of the samples is supporting information about the depth to water in feet, the depth the sample was taken in 
feet, and the matrix of the sample. Water samples were only analyzed for Benzene, Toluene, Ethylbenzene, and 
Xylene (BTEX) compounds. Each soil sample was analyzed for BTEX compounds and Total Petroleum 
Hydrocarbons (TPH). Associated backup for all analytical samples is located in Appendix A. 
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-Monitoring WeUs-
Three permanent groundwater monitoring wells were installed on location (Figure 2). Monitoring Well 2 (MW-2) 
was installed in the center of the former gas dehydrator discharge pit operated by PNM. MW-3 and MW-4 were 
installed to establish the groundwater gradient under the location. A contour map of the groundwater was 
developed from water level information in the monitoring wells (Figure 3). The contour surface map shows the 
groundwater flows northwest across the location. 

Groundwater in the permanent monitoring wells has been sampled twice. Results of the sampling events are 
summarized in Table 1. Samples of groundwater in MW-3 and MW-4 for BTEX compounds revealed dissolved 
phase contamination in MW-4 but not in MW-3, indicating a contamination source upgradient of MW-4. 
Approximately 4 feet of a Non-Aqueous Phase Liquid (NAPL) was discovered on the top of the groundwater in 
MW-2. 

Samples were taken of the NAPL in MW-2 and compared to samples of produced hydrocarbons stored on the 
location. Fingerprinting analysis revealed that the NAPL in MW-2 is similar to produced hydrocarbons from the 
Dakota formation stored on location. Copies of the analysis and results are provided in Appendix A - Sample 
Backup. Due to the NAPL, the groundwater from MW-2 well has not been analyzed for BTEX compounds. 

It is thought that there arc two separate sources of groundwater contamination at the Hampton 4M location. One 
source is the former discharge pit for the gas dehydrators operated by PNM and the second source being upgradient 
of MW-4 supplying a dissolved phase BTEX component This is supported by the fact that a NAPL on the 
groundwater has only been found in the area directly around the dehydration equipment 

-Temporary Wells-
To identify the second contaminant source, Burlington initiated an investigation using a hollow stem auger and 
split spoon sampler. A total of seven Temporary Wells (TPW) were drilled at the location. While drilling each 
TPW, soil samples were taken every five feet and screened using a Photo Ionization Detector (PID). Results of the 
soil screening were recorded in drilling logs (Appendix B - Drilling Logs). Also in each well a soil sample was 
captured just above the groundwater interval to be analyzed, in a laboratory, for TPH and BTEX components. 

In order to sample the groundwater in a TPW, screened PVC pipe was installed in the well and groundwater was 
allowed to flow in. Once the water level became static, a sample of the water was taken using a disposable Teflon 
bailer. The water sample was properly preserved and analyzed, in a a laboratory, for BTEX components. 

TPW 1 through 3 were drilled in an east to west transect just to the south of PNM's gas dehydration equipment 
TPW 4 was drilled midway between TPW 2 and MW-4. The remainder of the temporary wells were drilled to the 
south of MW-4 to locate the source of dissolved phase BTEX contamination. TPW 5 and 6 were drilled on the 
southern most boundary of the production location. The seventh temporary well (TPW 7) was drilled directly 
under the former location of the produced hydrocarbon storage tanks. Relative locations of the temporary wells can 
be seen in Figure 2. 

- TPW Sampling Resuits-
Contamination to some degree was found in each groundwater sample from the temporary wells. The highest 
dissolved phase concentrations occurred in TPW 7 and TPW 5. This result may indicate a source that is off site, 
upgradient of TPW 5. A NAPL was found on top of the groundwater in TPW 2, therefore no groundwater sample 
was taken. 

Soil screening while drilling the TPWs revealed no hydrocarbon contamination in the soil from the surface to 
several feet above the groundwater zone. For example, the TPW Record of Subsurface Exploration (Appendix B -
Drilling Logs) shows no volatile contamination (using a PID) until just above the groundwater zone (see Air 
Monitoring column). Results are similar at each TPW. 

s:\ctuĝ projman\pitdne\bmptiiGio.doc 



Hampton 4M Production Location 
Data Summary Page 4 

Since no contamination exists until just above the saturated zone this may iiidicate subsurface flow of contaminants 
to that particular sampling location. This result may or may not indicate contamination from an off site source. 
The geology of the location may cause a release on the surface to channel through fractures while traveling 
downward through the soil. This channeling effect may not leave a direct trail cf contaminants in the soil directly 
under the release site. Leading to the possible conclusion that the soil auger did not penetrate the contaminant 
channels leading to the groundwater. 

-Location Geoloev-
Drilling logs were compiled from each Monitoring Well and Temporary Well that was drilled on the location. 
Copies of all the drilling logs are in Appendix B - Drilling Logs. Generally the logs show that a sandstone shelf 
underlies the entire site. The sandstone surfaces in the southern half of the site and dips northward to a depth of 
approximately IS feet on the edge of the location. During construction, fil l material was used to level the surface 
of the location on the northern half. 

And generally groundwater was encountered just below the sandstone layer and above a green to gray clay 
material. 

-Conclusions' 
Based on the work done at the Hampton 4M, Burlington Resources firmly believes that contamination to the 
groundwater under the location is caused by at least two sources. Source No. 1 has been identified as PNM's 
unlined earthen dehydrator discharge pit Source No. 2 is contributing dissolved BTEX to the groundwater 
upgradient to MW-4. 

To identify Source No. 2, probable locations were investigated with the soil auger, but no on site source was 
identified. Groundwater contaminant levels from TPW 5 and TPW 6, on the southern most edge of the locations 
indicates the second source may be off site and upgradient of the well location. A survey of nearby facilities | 
revealed a pipeline drip pot approximately 1/4 mile to the southeast of the well location. . / 

Results of groundwater sampling over the location indicates a significant amount of NAPL on the top of the 
groundwater under the gas dehydration equipment operated by PNM NAPL from the area under the dehydration 
equipment has migrated to the northwest and is the source of hydrocarbons surfacing in the seep. 

-Plan of Action-
The most immediate concerns at the Hampton 4M are the hydrocarbon seep to the northwest and the NAPL on the 
groundwater in the area of the gas dehydration equipment These two areas should be the focus of initial activities. 
NAPL recovery should be implemented in MW-2. Because the NAPLs found to date are located near the former 
dehydrator discharge pit, Burlington believes this initial action should be the responsibility of PNM Gas Services. 

Burlington Resources will focus on identifying the source of groundwater contamination upgradient of MW-4. 
Burlington proposes constructing a small pad off site and upgradient of the well location to conduct an 
investigation of the groundwater. Results from the off site investigation will determine the background levels of 
contaminants in the groundwater flowing to the Hampton 4M location. 

Tf through the off site investigation, Burlington discovers the influence of an off site source then Burlington will 
cease operations and consult with the NMOCD about other responsible parties. However, if Burlington discovers 
no contaminants in the groundwater flowing to the Hampton 4M location, then further investigation will be 
conducted on site. 
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The unique characteristics of the Hampton 4M location pose challenges of site characterization and remediation. 
All parties working together will be the most efficient means to address the contamination at the Hampton 4M site. 
If further clarification is needed regarding this matter, please contact me at (50S) 326-9537. 

Sincerely, 

Environmental Representative 

Enclosures: Figure 1: Area Map 
Figure 2: Hampton 4M Site Diagram 
Figure 3: Groundwater Contour Map 
Table 1: Sample Results 
Appendix A - Sample Back up 
Appendix B - Drilling Logs 

cc: Denny Foust - NMOCD Aztec 
Johnny Ellis - BR 
Ken Raybon - BR 
Keith Baker-BR 
Denver Bearden - PNM Farmington 
Maurene Gannon - PNM Albuquerque 

s:\craig\projniaiî ritclsre\hmptncro.doc 



|| 
S

.o
fM

W
4

* 

|| Form
er B

R
 U

nlined Pit * 
|| N

. of L
ined Separator Pit * 

|| 
TPW

 7 
|| 

T
P

W
 

7
 

I
 

|| 
T

PW
 6 

|| 
TPW

 6 
I 

T
P

W
 

5
 

|| 
TPW

 5 
|| 

TPW
 4 

H 
T

P
W

 
4
 

|| 
TPW

 3 
II 

T
P

W
 

2
 

H 
T

P
W

l 

II 
T

P
W

l 

|| 
M

W
-
4
 

|| 
M

W
-
4
 

II 
M

W
-
4

 

K 
M

W
-
3
 i 

I 
M

W
-
2
 

I 
L

ocation
 (S

eeF
igu

re 2) 

4
/3

0
/9

7
 

4
/3

0
/9

7
 

4
/3

0
/9

7
 

I 
6
/6

/9
7
 

I 
6
/6

/9
7
 

I 
6
/6

/9
7

 

I 
6
/6

/9
7

 

I 
6
/6

/9
7
 

I 
6
/6

/9
7

 

| 
6
/6

/9
7
 

I 
6
/6

/9
7
 

6
/5

/9
7
 

6
/5

/9
7
 

6
/5

/9
7
 

6
/5

/9
7

 

5
/1

/9
7
 

5
/1

/9
7

 

1
/3

1
/9

7
 

5
/1

/9
7
 
| 

1
/3

1
/9

7
 
| 

S
am

ple 
D

ate 

O l 

w 

• 
NJ 

& 

O
P

-3
-0

1
 

A
P

P
-6

.5
-0

1
 

T
P

W
-0

7
-1

5
-1

6
 

I 
T

P
W

-0
7
 

I
T

P
W

-0
6
-1

5
-1

6
.5

 

1 
T

P
W

-0
6
 

I 
T

P
W

-0
5
-1

5
-1

6
 

T
P

W
-0

5
 

T
P

W
-0

4
-2

0
-2

1
.5

 

T
P

W
-04 

T
P

W
-0

3
-2

5
-2

6
 

T
P

W
-0

2
-2

5
-2

6
 

T
P

W
-0

1
 

T
P

W
-0

1
-2

5
-2

6
 

M
W

-54 
M

W
-04 

M
W

-04 
M

W
-03 

M
W

-03 

Si 
% 
*—* 

S
am

ple N
u

m
ber 

K> 

4 k 

N
D

 
N

D
 

s> 
U> 
O 

1 
N

/A
 

I N
/A

 

ON »̂  
I 

N
/A

 

U l 
S J 

N
/A

 
NJ 
U l 

ON o o 

N
/A

 Q
N

 N
/A

 
N

/A
 

N
/A

 
N

/A
 

N
/A

 
N

/A
 

T
P

H
 

(ppm
) 

NO N> 

N
D

 
2
7
1
,0

0
0

 

I 
3
3
,2

2
0

 

00 
U l 

u 
ee 

I 
4
6
,5

0
0

 

2
9
,2

6
0

 

4 k 
00 

5
,9

6
7

 

N
D

 
5
9
,6

0
0

 

NJ 

o 

N
D

 
3
,4

7
0

 

3
,4

7
7

 

2
,6

5
1
 

N
D

 
N

D
 

2
0
,6

2
0

 

N
/A

 

N
/A

 
N

/A
 

1
4
.6

 

I 
1
4
.6

 

*̂ 
U l U l U l U l NO NO 

N
/A

 
2
3
.3

8
 

2
2
.7

5
 

2
2
.7

5
 

1
6
.4

 

1
6
.4

 

1
6
.4

 

NJ 
O 

NJ 
O 1 

D
e
p

th
 to

 

W
ater (ft) 

p\ 
u i U l 

I 
N

/A
 U l 

I 
N

/A
 U l 

I 
N

/A
 

N» 

o 

N
/A

 

NJ 
U l 

NJ 
U l 

N
/A

 

N J 
U l 

N
/A

 
N

/A
 

N
/A

 
N

/A
 

N
/A

 1 

S
am

ple 
D

epth
 (ft) 

s
o
il

 

s
o
il

 

s
o
il

 

I 
s
o
il

 

I 
w

ater 
I 

s
o
il

 

1 
w

ater 
I 

s
o
il

 

I 
w

ater 
I 

s
o
il

 

| 
w

ater 
s
o
il 

s
o
il

 

w
ater 
s
o
il

 

w
ater 

w
ater 

w
ater 

w
ater 

w
ater 

w
ater 

S
am

ple 
M

atrix 

G
roundw

ater not encountered. H
 

Free hydrocarbons on w
ater 

|| 

B
lind D

uplicate Sam
ple 

I
I
 

T
a
k

en
 by P

N
M
 

I
I
 

T
a
k

en
 by P

N
M
 

H
 

T
a
k

en
 b

y
 P

N
M
 

I
I
 

C
om

m
en

ts 

LT. 



Figure 2: Hampton 4M Site Diagram 
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Figure 3: Hampton 4M Groundwater Contour Map (January 1997) 
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APPENDIX A 

SAMPLE BACK UP 
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STATIC WATER 

LEVEL 
C STAINLESS STEEL 

SCREEN < SLOT) 

SAND (50/50 MIXTURE) 

BOTTOM OF SCREEN 

X 5' STAINLESS STEEL PIPE 

SAND 

TOTAL DEPTH OF WELL 

TOTAL DEPTH OF BOREHOLE 



R E C O R D O F S U B S U R F A C E E X P L O R A T I O N 

Phil ip EaT inHunenta l Services C o r p . 

4000 Monro* Road 

FvmingUn. N— Mnico 87401 

(6061328-2262 FAX 16061 326-2388 

E levat ion 

W « 8 # ~ ~ 

P«0» of 

PtO)*ct N w t i 

Project •Vutr_Mr 

Project Location Az.T£.C 

Borehole Location i~x>u->*(f. fOeii &4 ̂ u-U 
GWL Depth Z 7 . » Q Depth 
Logged By 
•rilled By (CPr.'^.'lU 
Date/Time Started Q&HS &/<~/<7 7 

W d Logged By 

pOTOnnd On-SiU 

Contractor* On-Sita 

CS*nt Pareonrwl On-Sito 

b-. f Lie*. < 

Date/Time Completed / 0 / * T . t * /£ ' / 9"? 
OriKnQ Method 

Aif Moral oring Method 

Dm** Typ»* 
Claniiinliim Symin: USCS 

uses 
Dap* 

CHar—a 

ffawl 

AirMonilormq 

IMtK NOU 

8Z 8H S 

OfMbtj 

• now 

5 

10 

15 

20 

25 

30 

35 

40 

T o " 
M-5" 

" t i r o - . * S " I W J & , A ^ l c o a ^ - a J ^ - e J , (9 

0 

3 n 8 | /ey^ U o ~ j i V w - C*?v»*«U^-i ( W r 

1 

27 
i t f a V . s V < i v - ^ S ' W U , / « J I - C o i 

" S 6 

32. 
& f < ^ <Sr(0Ti C O r V t - J C £ , C M ; ^ u / « \ t 

6> 

0 

& A l A > »» 

C o m m e n t s : ) 0 <,« } 7 1 ' ^ / ' 0 S f r r f g y * , >'/i L n ) a ' y ' u l l ^ ' ^ . i . l / f ^ • u i L X o " T - * ~ n \ j a v . V T tJ < T * 



MONITORING WELL INSTALLATION RECORD 
Pt—ip Earirotuueaul Services Corp. 
4OOO Morvac Road 

Fanminaton. New M a m 87401 

(6061 326-2282 FAX (6061 326-2388 

Elevation 
WeU Location" jt/^tM lursT o-i £'JL_ 
GWL Depth *ZZ'.*t> 

Borehole* [ 
Well # 
Page of 

Project Name U/f/uPlQfQ 'A1 

Project Number 
Project Location 

/ f i ? 7 - r Phase J g 5 w " 

Installed By K.Pc^.'u^, 

On-Site Geologist 
Personnel On-SHe 
Contractors On-SHe _ 
Client Personnel On-Site 

Dale/Time Started )OI^ 
•ate/Time Completed ^ y ; 

Depths in Reference to Ground Surface Top of Protective Casing 

Top of Riser 

hem Material Depth Ground Surface 

Top of Protective Casing 1 
Bottom of Protective Casinq 1 
Top of Permanent Borehole 
Casing — -

Bottom of Permanent Borehole 
Casinq 

Top of Concrete 

Bottom of Concrete 

Top of Grout 

Bottom of Grout 

Top of Well Riser 

Bottom of Well Riser 

Top of Well Screen fV Top of Seal 

Bottom of Well Screen ft* 
OX 

ox 
ox 
ox 

Top of Peftonite Seal 
ox 
ox 

ox 
ox 

'1J 
Bottom of Peltonite Seal — • ox ox Top of Gravel Pack 

'1J 
Top of Gravel Pack — 

Top of Screen '1J 

Bottom of Gravel Pack 

Top of Natural Cave-In 

Bottom of Natural Cave-In — 

Top of Groundwater 22.** Bottom of Screen 
Bottom of Borehole 

Total Oeoth of Borehole 3 0 . ° 

Comments: / o / y r^ttAi, ff D 2" T^P fA,C/.i ^j) ,o' S,V*«K. u n i r f l ^ CA~ c > iP TW Z2 ^ T Z?^ 

Geologist Signature 



RECORD OF SUBSURFACE EXPLORATION 

Phil ip Envi ronmenta l Services C o r p . 

4000 Monro* Rood 

Fwmmgton. N m Momco 87401 

1606) 326-2282 FAX (6061 326-2388 

Borehole I 7~"p i s - O Z . 

Page oi 

F^ojojct Nam* 

Projoct Number 

Project Location 

. 7 1 7 7 Phase 

Elevation _ _ _ _ _ _ _ _ 
Borehole Location £//JtA*fijy A/** (A £/*Ot~( SiTt-
GWL Depth 2 3 ^ 
Logged By ^ . Popfc 
Drilled By k. PaU. </» 
Date/Time Started /K«T klicll7 
Oate/Time Completed ,3oo fl"? 

Woi Logged By 

Peraonnei On-Sita 

Contractor* On-Site 

Cfient Personnel On-Sita 

Orieing Motfeod _ 

Air Monrtonnq Method 

Depth 

(FeeO 

Sempt* T y p a * 
O—ii i mmi System: USCS 

uses 
Ooptti 

Change 

(faatt 

An* MwMorinQ 

Una: NOU 

BZ BH S 

& S lew Count* 

1* 

10 

15 

20 

25 

30 

35 

40 

T3T 

_>fou<-* ^rJ«j£> M « a » - C O ^ f a ' i w a V , 

S . M * C u - y ^ . v , _ e _ 5 c ; 

I S 

I? '1 v«ue? 
4^; i W , t ) ^ « \ < ? L - £„u 4!<il»« i ~ vJ«-«A'*) 

VS. ^ 

T C -
17, 

S * 7 G»**cS;S»<r 0*« . , v/e««_ T_«Vi 

O 

o 

0 

v 
o 

0 

>2> 

O 

81 

/S7 

f_X_* lM. (g) • ' 

Comments: 

Geoloaist Sinn»*"»» A 



MONITORING WELL INSTALLATION RECORD 
Philip Eaviroiuueutal Services Carp. 
4000 Momoe Road 

Fermtnoton. New Memco 67401 

<6061 326-2262 FAX 1606) 326-2388 

Qevation 
WeH Location /?7/r>*,As/ A/pert* fan j / X r g -
GWL Dapbi_2LX_fj? 
Install*-By U . V , ^ , , , _ 

Oata/Time Started 
Dale/Time Completed moo b/s/n 

Borehole #_ 
Well # TPUJ-oz. 
Page _ ol 

Project Name / J - fwtpWN V / H 

Project Number 
Project Location 

JUSLLL 

On-Site Geologist _ 
Personnel On-Site _ 
Contractors On-Sita 
Client Personnel On-Site 

— d 

Depths in Reference to Ground Surface Top cf Protective Casing 

Top of Riser J^p 

hem Material Depth Ground Surf ace . • 

Top of Protective Casing 1 
Bottom of Protective Casinq 1 
Top of Permanent Borehole 
Casing — 
Bottom of Permanent Borehole 
Casing — 

Top of Concrete 
-

Bottom of Concrete — 

Top of Grout -

Bottom of Grout -

Top of Well Riser 

Bottom of Well Riser 

Top of Well Screen Top of Seal • 

Bottom of Well Screen 
0X3 
OX 

ox 
ox 

Top of PeKonite Seal 
OX 

ox 
ox 
ox 

Bottom of Peltonite Seal 
be ox Top of Gravel Pack 

Top of Gravel Pack r— 
Top ot Screen / < / , i_> 

Bottom of Gravel Pack 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater Bottom of Screen _? ^ 
Bottom of Borehole _r 

Total Depth of Borehole 

Comments: 



RECORD OF SUBSURFACE EXPLORATION 

Philip Environmental Services Corp. 
4000 Monro* Rood 

Fermaxton, Mm Manca 87401 

(6061 326-2282 FAX (6061 328-2388 

Elevation 

Bor*hoU# 

Wot t 

Page 

fVOfOCt NutT*b*JT 

Project Location 

1 7 8 7 7 Phase JL£&L 

Borehole Location / / , t r i - t £ > g r S , & t e r £ . 'TZ 
GWL Depth tJrrr ^ m i ^ r f g g p ! 
Logged By 
Drilled By K. TV-ai. , H 
Date/Time Started IMCT /./<r/f7 

We* Logged By 

Personrvai On-Sita 

Contraetora On-Sita 

Client Peraonnai On-Sita 

T ^ t U I ^ 

•ate/Time Completed AC \o i l<rrT7 
Dip«_AQ Method 

Air MonHoring Mvthod 

Samel* Depth 

Death Sample ?*mi*e Typa*. SeTMpeV OoOCripCMfl uses Utnata— Air tMofHMi " 8 OtejatsCiraliHmaa 
(F**0 Number tnumt Raeavary Oiaaitii WIUII Syatom: USCS Symbol Change UnHas NOU I New Count! 

anehaat (feetl BZ BH s 
0 

~ 5 

/ 
£ 
7 

3 - w a j S * U T J / H g - D - C o < _ , * » ; _ . ; 

I " " * U T ^ . ^ , T M « ? O 
3 - w a j S * U T J / H g - D - C o < _ , * » ; _ . ; 

I " " * U T ^ . ^ , T M « ? 

~~ 10 

z t o 

a ' t e * ? - O D 0 . a . . « j r _ f _ , S , I I - O O 
— /<J Si 

~~ 15 

/ vs-o 3 
/ . ? 

/ 7 S °vVt . C U f r y . ~ / 

A s 

r> o £> / vs-o 
S °vVt . C U f r y . ~ / 

r> o £> / vs-o 

~ 20 
&tz**3»t & 6." 

/SOI, A. t o 

z.t 
O C? 

&tz**3»t & 6." 
/SOI, 

_ 25 

— < 
I S 
an /2" 

« r c ~ - b V L C p f ^ ^ l l T t j S + H J £ 

Q £> r?S.tf*s4t <g>JZ* 
I S 
an /2" Q £> r?S.tf*s4t <g>JZ* 

~ 30 

~ 35 

t 

~ 40 

\ 
Comments: A/* fTi/msAJt-r /)p' /^o/oTUiLg £D TVS Loc/tnoiV /for p\ffP+~ 

?vt>) -P<«.-T- —.-/ C - r n 

Geologist S ionature 



RECORD OF SUBSURFACE EXPLORATION 

Philip Earinmote—tal Serrices Corp. 

4000 Monro* Rood 

For—«noton. Now M o m * 87401 

16061328-2262 FAX (6061 326-2388 

Elevation 
Borehole Location _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
GWL Depth Z O O / / 9 . * /)&~ <;M\. . 
Logged By C f o s i r . ~ 
Drilled By \< . V3A 
Date/Time Started 

Borehole * 

Pag* 

Profoct Name 

Project Number 

Ptoiact Location 

______ 
__Z£ZZ 

, /Yr'Trr-

Phase 

>7rVr,, fVf% 
______ 

W e i Logged By 

Porsonnal On-Site 

Contractors On-Sita 

Client Pertoonet On-Site 

-____ 

/fain /./<-/? 7 //7ft?<? 
Date/Time Completed /u<4t? <./<C/97/ <o930 

Dnling Method _ 

A M Monitoring Method 

Oeeth 

(Feetl 

Tw* * 
ClenHimiun Syetoi— (JSCS 

uses 

Death 

Change 

(feetl 

Aa* Mentoring 

Untoe NOU 

8Z BH S 

& Blow Counts 

7 r t « i « i - _> ^ A M D ( V U f ! - C c « / « , 

I r ^ W p ? . . f . u ^ u ^ M i s * . - - . 
o 

10 

15 

20 

25 

30 

35 

4 0 

rO 

IO 

n 

hvtxi.e, city, /«o»tj,CM«<6-;-

S"rlA 

1* 
_L2-

C o § • " « ' * • « ' w ^ ' S.o/«€ t / f T A l ' A T a * 

2.7 y a > ^ t - .Ve . ^ ( a v . t r i ' s d w w V a c - _ _ > W 

2© 

25 

6 

65 <9 

16 

- STOP r>* p/)v" 

Ho OdoU P/JSA*\?l£ 

P u T w E u - X r U /**Jb 

^ L L * ^ P t . _ t w ^—< 

© 9 i < \ 

Comments: A f f l f l f m ^ A i i > u r , U ) £ L L -C-fft*,fo C > i c i Z n . A i u)u-rtL %. ft 7 7 , ^ / , f . T . W -

( U f t f l l - . j TO AkrfT ^ ^ . A T ( 0 I O 

o : 
V A-



MONITORING WELL INSTALLATION RECORD 

Ptulip EavirowueuLal Services Corp. 
4OO0 M o r > ~ Road 

Famwnoton. New Metfico 87401 

16061 326-2262 FAX 16061 326-2388 

Qevation 
Well Ucalion / # U J / < , a / r . - g 
GWL Depth 
Inataiied By j / { J 

Date/Time Started O l 20 6 4 . / f 7 
Date/Time Completed g f---: /h/11/21 

Borehole # 7 " p u > - Q{/ 
Wel l# T V l < j - O C j 
Page of 

Project Name 

Project Number / 0777 Phase ^_><» / 
Project Location _ / ^ T ^ ^ Atft 

On-Site Geologist _ 
Personnel On-Site _ 
Contractors On-Sita _ 
Client Personnel On-Site 

--T7 ^ 

Depths in Reference to Ground Surface 

Item Material Depth 

Top of Protective Casing 

Bottom of F^ective Casinq 
Top of Permanent Borehole 
Casing 
Bottom of Permanent Borehole 
Casing 

Top of Concrete 

Bottom of Concrete 

Top of Grout 

Bottom of Grout -

Top of Well Riser + iP 
Bottom of Well Riser 

Top of Well Screen 

Bottom of Well Screen I* 

Top of Pettonrte Seal 

Bottom ot Pettonrte Seal 

Top ot Gravel Pack 

Bottom of Gravel Pack 

Top of Natural Cave-In 

Bottom of Natural Cave-In is 
Top of Groundwater t?o 

i Total Deoth of Borehole 

1 

ox 

r 
Top of Protective Casing 

Top of Riser 

Ground Surface 

OX 
OM 
OX 
OX 
OX 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

_____ 

-Z_£_ 
JLS1 

Comments: U)L -z. / f - g rfrHtb^ ~^H<><, TP <8-#*Ct,*JC £*> / fi*cO ^ 

Geologist Signature 



RECORD OF SUBSURFACE EXPLORATION 

Philip EariroomeaUi Services Corp. 

4O00 Monro* Rood 

F*m<inglaa Now MoJtico 87401 

(6061 328-2262 FAX (6O6I 328-2388 

Elevation 

Borehole a* 

W o t * 

Page 

_T$>Us~i>< 

Project Noma 

Project Number 

Project Location 

4/TV 
r ? 0 T ? Phase 

Borehole Location £ ~ £ . / 5 D £ A I * P - — < f g 
GWL Depth J * > . V 
Logged By S. l -kf lg 
Drilled By ;< /3»P i t . - .7T 
0ate/Time Started AorOd> rb/Lh'7 

Wei Logged By 

Personnel On-Site 

Contractors On-Site 

CSent Personnel On-Sita 

Date/Time Completed it/6 £ / j 
rjriaing Method _ 

Air Monrtonng Method _______ 

Depth 

(Feetl 

Sample 

Numoer 
Tanaaa 

Interval 

So—eta 

T y p e * 

fncha*) 

gaaipii OMniipiiun 

nataidmiuii System: USCS 
USCS 

Depth 

Lfthetegy 

Change 

(recti 

Air Monitoring 

Unitr NOU 

BZ BH S 

Oraang CatvMeni 

e. Blew Counts 

0 

~ 5 

J , / K . O - t o _ v « i v c c a f . S » - — - • 

/{tzFuity, to " 

io z s' / 
r 
7 1° 

J , / K . O - t o _ v « i v c c a f . S » - — - • 0 0 0 
/{tzFuity, to " 

io z s' 
5 / r.-v<, TV- . * »no, 3 w_. 

0 

~ 10 

/ 03<~ 
z l O 0 0 

/ 03<~ 

~~ 15 

/ 03<~ 

3 <7 \z o 3 l?crv/^M. «3>/z" 

~~ 20 S ' " y S r f « t _ ) A1»et - C » _ > v » . ~ - O t T r « c t 

-2D 

3 

4Vo/ua>fa/cA3L e ~ A > f £ e 

- X A - l a , 

<J zo 
S ' " y S r f « t _ ) A1»et - C » _ > v » . ~ - O t T r « c t 

0 D 3 

i 2 . r O u . t / V . ' S 

7 ' p lA tJ l f^Z/l / / S U . e . U o * V « v-ow->, 

i 2 . r O u . t / V . ' S 

JP - 1 Tl , r f 1 J ^ 

7V-et. j r t W t T u t C . i 2 . r O u . t / V . ' S 
~ 25 TDB- 2 0 

i 2 . r O u . t / V . ' S 

~" 30 

~ 35 

t 
t 

40 

Comments: 



MONITORING WELL INSTALLATION RECORD 

Plulip Euvinnuri-ulaJ Services Corj>-
4OO0 M<yv„e Road 

Fa in—olen . Ne— M e n c o 87401 

(6O6I 326-2262 FAX (6O6I 326-2388 

Sevation 
W«« Location 
GWLOapth 

- Installed By K j ^ p Q \ A 

Dale/Time Started / / / ~ b/l*H7 
Oate/Time Completed U3Q &A»(97 

Borehole # 
Well # TP(M-C*Z 
Page of 

Project Name ///t*,pjt«J &^ 

Project Number l~?&7~> 
Project Location _^x£^_^/t^_ 

.Phase 

On-Site Geologist 
Personnel On-SHe 
Contractors On-Site 
Client Personnel On-Site 

Depths in Reference to Ground Surface 

Item Material Depth 

Top of Protective Casino 

Bottom of Protective Casinq 
Top of Permanent Borehole 
Casing 
Bottom of Permanent Borehole 
Casinq — 

Top of Concrete 

Bottom of Concrete 

Top of Grout 

Bottom of Grout 

Top of Well Riser 

Bottom of Well Riser 

Top of Well Screen 

Bottom of Wed Screen to 

Top of PeHonite Seal — 

Bottom of PeHonite Seal 

Top cf Gravel Pack — 

Bottom of Gravel Pack —• 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater 

Total Death of Borehole 70 

l 

ox 
ox 
ox 
ox 
ox 

r 
Top of Protective Casing 

Top of Riser 

Ground Surface 

OX 
OX 
OM 
OX 
OX 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

______ 

10 
___2 

Comments: /V,7* A/_ Pro/A T& f^t+mfti ,^Jd, <f) /ZIO . gjt/i PL«ZT> (S3) jZ'i*' 

Geologist Signature 



RECORD OF SUBSURFACE EXPLORATION 

Phil ip E t m r o r t - i f a l s i S e r r k u s C o r p . 

4 0 0 0 Monroe A w l 

Farwsngton. New Mexico 87401 

(60S! 328-2282 FAX (6061 328-2388 

Elevation 

w a * 
Pege 

Project Neme 

Project Number 

Project Location 

Borehole Location 
GWL Depth 
Logged By 
OriUed By 
Date/Time Started / £ / _ . / ? 7 
Date/Time Completed i—».*T & }/n )97 

Wo. Logged fly 

Personnel On-Sita 

Contractors On-Sita 

CSarrt Personnel On-Sita 

Dreeng Method 

Air Monitoring Method 

V f * /ft 

Depth 

(Feed 

SeOT-pt* 

NiavntMr 

Seatpia 

Inters* 

Seaaple 

Type* tTawsale Paacricihon 

CTaoailiLOU-n System: (JSCS 

uses 
Depth 

Uthelagy 

Change 

(feet) 

Ait M>9rat*9eTtnQ 

Unite: NOU 

8Z 8H S 

Oraang Cerajiuom 

- S l e w Cocoa 

0 

~~ 5 

t , * V , ' * « T « , L a - - - - e » u t f - r _ t _ ^ i » v % 

Ae. Cu SAC g>lb'' 
— / 7 / - * ' t , * V , ' * « T « , L a - - - - e » u t f - r _ t _ ^ i » v % 

O 
Ae. Cu SAC g>lb'' 

~ 10 
A- o>+ 18 •2 /» •T 

/ * 
A-

0 
o>+ 18 

^firY «•/,,._. •*_>/•'*, Clc-y/ ^ W o 
0 

~~ 15 

^firY «•/,,._. •*_>/•'*, Clc-y/ ^ W 

(S3 11" 

6 l _ . ' r " J Sew—y>_, 
/Uj f**-r UUATX. 

— 3 !<" 
I f /_-

35—~/u - RtaVC-it' " t i r o i V / J *A<Jt> ^ / 
£ a ~ . / K . e , . _ V A / D , * * C T . , © a (S3 11" 

6 l _ . ' r " J Sew—y>_, 
/Uj f**-r UUATX. 

~~ 20 

35—~/u - RtaVC-it' " t i r o i V / J *A<Jt> ^ / 
£ a ~ . / K . e , . _ V A / D , * * C T . , 

(S3 11" 

6 l _ . ' r " J Sew—y>_, 
/Uj f**-r UUATX. 

— 
/ f Z - /£? 

6 r » o i l > - - i t < « i _ C l o * ^ / S ^ _ . l - . , T" '»«-

f U l t ^ f l U O , tf***k,Tr»€t > W i / w < , 
0 o 

~~ 25 

5 £7 /£> 
SAP 0 0 

~ 30 

~ 35 

_ _ _ 40 

Comments: 

Geoloa is t S i a r u - t u n 



MONITORING VVELL INSTALLATION RECORD 

Pt-uip Euviraiuueutal Sen-ices Corp. 
4000 Monro- Rood 

Femwnolort. Now Mexico 87401 

(6061 326-2262 FAX 16061 326-2388 

Elevation 
Weil Location 
GWL Oepth /£< 
Installed By £ ftp, ,7A 

Data/Time Started &/t,/?7 
Oata/Time Completed f„/6./<j7 /6~3^ 

8orehoto#_ 
Wafl# __ 
Page of 

Project Name ///jMlHOri 4JH^ 

Project Number / 7 ^ 7 7 
Project Location 

Phase £_6aJ 

On-Site Georogi st _ 
Personnel On-Site ~ 
Contractors On-Site _ 
Client Personnel On-Site 

1>. C f l m . J ^ 

Oepths in Reference to Ground Surface 

Item Material Depth 

Top of Protective Casing 

Bottom of Protective Casino; 
Top of Perm a_>ant Borehole 
Casing 
Bottom of Permanent Borehole 
Casing 

Top of Concrete 

Bottom of Concrete 

Top of Grout — 

Bottom of Grout 

Top of Well Riser 

Bottom of Well Riser 

Top of Well Screen 

Bottom of Well Screen 
Zo__ 

Top of Peftonite Seal — 

Bottom of PeHonite Seal — 

Top of Gravel Pack .— 

Bottom of Gravel Pack — 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater 

Total Oeoth of Borehole 

Top of Protective Casing 

Top of Riser 

Ground Surface 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

•zo 
JZ<L. 

Comments: 

Geologist Stgnature 



RECORD OF SUBSURFACE EXPLORATION 

Philip Eavironniptilal Serrices Corp. 

4O0O Monro* Rood 

FannirxrMn. Moor Maxka 87401 

16061 326-2262 FAX 16061 326-2388 

Sevation 

BoxoJv_s« 

Wo« * 

Page 
T7YX/ -Q7 

of 

Project Merne 

Project Number 

Protect Location 
/7f?7~7 Phaae 

Borehole Location -r~itijir' / i e e q 

GWL Depth _ 

Logged By _ 

Drilled By V. "P/toi _ I_> 

Date/Time Started / ? i ¥ 0 /£ / - • /? 7 

Wel logged By 

PartonneJ On-Sita 

Contract ori On-Sita 

aiant Potmonnoi On-SHa 

Date/Time Completad 7/0 / / * ? 7 

Ora*-1 

Air Monitor". Mothod 

(Foatl 

T y p a * 

naa-tii atimi Syatata. USCS 
uses 

(feat) 

Aif eMeJlMCWinQ 

UnttK NOU 

BZ BH S 

& Bo—Counta 

1 7 

10 

15 

20 

25 

30 

35 

40 

_1 
I ' 

lis its 

.'5 

,7 

2- <_r.< 

* 

JO 
[2>R>S< S^iUb CoA«S£ ©(-<>.«».><. - voca c - I p 

p>ro* C L f t i / S k c U , -fruvL 
a -a» 5./ . T V<-~. k^^cl, TV-.*., / h e i i i t , 

ZO 

0 

o 
7 t > S - Z O 

/3 

o 

«5 O 

3 

0 

?Pr-. 

/wzo 
t-jfit- pM+ - / « « ; ~ + o 

1.0 — tO 

Comments: 

Geologist Signature 5 = 5 



MONITORING WELL INSTALLATION RECORD 

riulip Eawonmeulal Serrices Corp. 
4O00 Monro- floe. 

Ferr~~iorv New M o k e 87401 

(6061 326-2262 FAX 1606) 326-2388 

Elevation 
Well Location 
GVVL Depth / • 

. Installed By yV»?m i /V 

Date/Time Started lt£f> blufa-? UJL 
Date/Time Completed tu Cj/T i>fUl<^7 

Borehole # T~?1A;-Ol 
Well # 
Page_ of 

Project Name / / ^ s n e a } « ^ 

Project Number /?g?7 Phase 
Project Location ^ yy_r ~7l/fi^ 

On-Site Geologist _ 
Personnel On-Site 
Contractors On-Site ~~ 
Client Personnel On-Site 

Depths in Reference to Ground Surface 

Kern Material Depth 

Top of Protective Casing 

• Bottom of Protective Casinq 
Top of Permanent Borehole 
Casing — 
Bottom of Permanent Borehole 
Casing 

Top of Concrete — 

Bottom of Concrete 

Top of Grout 
— 

Bottom of Grout — 

Top of Well Riser 

Bottom of WeU Riser 

Top of Well Screen ?.<-
Bottom of Well Screen 

Top of PeHonite Seal 

Bottom of PeHonite Seal — 

Top of Gravel Pack — 

Bottom of Gravel Pack 

Top of Natural Cave-In 

Bottom of Natural Cave-In 

Top of Groundwater 

] Total Deoth of Borehole 

1 

ox 

r 
Top of Protective Casing 

Top of Riser 

Ground Surface 

OX 
OX 
OX 
OX 
OX 

N 

Top of Seal 

Top of Gravel Pack 

Top of Screen 

Bottom of Screen 
Bottom of Borehole 

4f* 

2J9 

3JL 

Comments: &JL -*nct. 7* S/W,AJK , 4 . < ° & 

Geologist Signature 


