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1.0 INTRODUCTION

This report identifies the geologic field investigation which was performed for the
McCasland Ranch. High levels of chloride, bromide and conductivity have been identified
in the water trough and windmill well which the livestock drink from which lead to this
investigation. The apparent source of the chloride contamination is from an abandoned
oil/gas well which is located approximately 40 feet from the windmill well.

The site is located approximately 10 miles south of Hobbs, New Mexico to the east of
State Highway 18 (mile marker 41) in Township 20 South, Range 39 East, Section 30.
Open space, ranching and oil/gas operations are principle of the land in the immediate
area. Vegetation is sparse in the site vicinity and consists of mesquite covered dunes (5 to
15 feet high) and yucca plants. The climate at the site area is characterized by low
precipitation, a rapid rate of evaporation, and a high annual temperature and can be
classified as semi-arid conditions.







2.0 FIELD INVESTIGATION

A field investigation was performed at the McCasland Ranch to help confirm the source
and identify the extent of the chloride groundwater contamination. The investigation
consisted of mobilizing a Speedstar 30K air/mud rotary drill rig with a 900cfm/350 psi
compressor to the site. Three soil borings were advance to approximately 100 feet below
surface grade each using the air rotary drilling method and converted into groundwater
monitoring wells which the locations can be identified in the Site Plan (Figure 1). While
the soil borings were being advanced to determine the subsurface conditions, soil samples
were collected every 10 feet or change in lithology and recorded by a Certified
Professional Geologist. The monitor wells were installed in a triangular formation around
the plugged oil/gas well to help determine the site specific groundwater flow direction
(Figure 2) and help determine the extent of the contamination.

The three soil borings were very similar in lithologies as can be viewed in Figures 4, 5, &
6. Soil boring MW-1 consisted of a silty sand layer (SM) from surface to 5 feet, a red
brown clay layer (CL) from 5 feet to 14 feet, a caliche layer (SC/CL) with varying colors
from 14 feet to 75 feet, a silty sand with fine gravels layer from 75 feet to 92.5 feet (water
bearing zone), and a red clay layer (red bed) at 92.5 feet to total depth of 96 feet. Soil
boring MW-2 consisted of a silty sand layer from surface to 6 feet, a brown clay layer
from 6 feet to 17 feet, a caliche layer with varying colors from 17 feet to 80.5 feet, a sand
with silt layer from 80.5 feet to 98.5 feet (water bearing), and a red clay layer from 98.5
feet to total depth of 101 feet. Soil boring MW-3 consisted of sand with silt layer from
surface to 7 feet, a red-brown clay layer from 5 feet to 19 feet, a caliche layer from 19 feet
to 81 feet, a sand with silt layer from 81 feet to 92 (water bearing) and a red clay layer
from 92 feet to total depth.

Each soil boring was converted into a groundwater monitoring well which consisted of
4-inch Schedule 40, flush threaded PVC blank casing with 20 feet of 0.020 inch factory
slotted screen. Clean 10/20 graded silica sand was installed by tremie method around the
screen to approximately 2 feet above the screen overlain by a minimum 4-foot bentonite
seal hydrated with potable water every two feet. A bentonite grout seal was installed by
the tremie method from the bentonite seal to surface. A 6-inch diameter by 5-foot long
steel protective casing with locking cap was installed surrounded by a 2° x 2’ x 4”
concrete pad to complete the well. Each well was developed by bailing a minimum three
well volumes prior to installing temporary pumps to further develop the wells until clear of
sediment.




Each well was surveyed with a transit and rod to determine the top of casing (TOC) and

groundwater elevations to the nearest 0.01 of a foot. Specifics of each well are as
follows:

Top of Casing Depth to Water Groundwater

Monitor Well # Elevation (FT) from TOC (FT) Elevation (FT)
MW-1 99 78.81 20.19
MW-2 100 77.23 22.77
MW-3 98.5 81.72 16.78

Groundwater at the site appears to be flowing to the east-northeast direction with a
gradient of 0.05 fi/ft. (Figure 2).

After well development, the wells were sampled for chloride concentrations , bromide,
pH, and conductivity. The results are as follows:

Monitor Well # Chloride ppm  Bromide ppm pH Conductivity
MW-1 100 1 7.04 796
MW-2 130 1 7.4 1109
MW-3 860 2.8 8.32 4520
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3.0 AQUIFER TEST

A 700 minute constant rate pump test was performed to determine the hydraulic
characteristics of the water bearing formation. The pump test was performed in Monitor
well MW-2 while MW-1 & MW-3 were used as observation wells. Prior to the pump test
a step test was performed to determine the pumping rate for the constant rate test. It was
determined that a pumping rate of 1 gallon per minute (GPM) was all the aquifer could
handle without pumping under. HydroGeologic Services, Inc. (HGS) performed the pump
test while Rio Grande Environmental (RGE) performed the pump test model.

Due to the relatively high conductivity of the aquifer matrix, drawdown was not observed
at either monitoring well, MW-1 and MW-3. Therefore, only the drawdown and recovery
recorded at the pumping well MW-2 was analyzed. RGE utilized MODFLOW to analyze
the drawdown data from MW-2. The MODFLOW model was set up an run using the
graphic user interface, Groundwater Vistas. The model consists of three 15-foot thick
layers and was approximately 300-feet by 300-feet. Constant head cells were positioned
in the upper and lower layers of the model to simulate the relatively steep gradient across
the site. The pumping well was positioned in the center of the model in the upper layer.
The grid spacing was designed to reduce boundary effects within the vicinity of the
pumping well. The model setup is shown in the attached figures.

Based on the model results, RGE estimated aquifer properties are as follows:

Horizontal Hydraulic Conductivity Kx  0.87 feet/day
Vertical Hydraulic Conductivity Kz 0.48 feet/day
Specific Yield Sy 0.16
Storativity S 0.0001

An iterative process was employed to achieve these estimates by comparing simulated
drawdown verses the actual drawdown observed at MW-2 during pumping. The attached
chart illustrates the match of the simulated and actual data. In addition, mass balance
summaries from the model (steady-state and transient and simulated drawdown/head
charts are included.
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Williamson Petroleum Consultants, Inc.

550 WEST TEXAS AVENUE

SUITE 300

MIDLAND, TEXAS

79701.4257

915. 685. 6100

FAX 915. 685. 3909

A
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April 18, 2001 4,04, )
O&%”'b% I 2
Psen, 7y Uy
. 5’6,7§0/‘ea&
Hinkle, Hensley, Shanor & Martin, L.L.P. %zb,,
400 Penn Plaza, Suite 700
P.O. Box 10

Roswell, New Mexico 88202

Attention Mr. Richard E. Olson

Subject: Robert A. McCasland, et al. v. Mewbourne Oit Company, et al.
Lea County Cause No. CV-00-123G
Williamson Project 0.8798

Gentlemen:

In accordance with your request | have studied the plugging record of the Mark
Production Company (Mewbourne Oil Company) Conoco Federal No. 2 well in
Section 30, Township 20, Range 39, Lea County, New Mexico. The Conoco
Federal No. 2 is on a federal lease and comes under the jurisdiction of the
Bureau of Land Management regarding drilling, production, and plugging
operations.

On February 11, 1974 Mark Production Company filed a Sundry Notices and
Reports on Wells Form with the United States Department of the Interior
Geological Survey indicating an intention to plug the Conoco Federal No. 2 by
setting cement plugs as follows:

25 sacks at 5,970 to 6,000 feet

35 sacks stub 4 V2 inch at 5,700 feet

35 sacks at 4,300 to 4,400 feet (Top of San Andres)
35 sacks at 2,900 to 3,000 (Top of the Yates)

35 sacks at 1,610 to 1,710 feet and

10 sacks at the top.

The application was amended to indicate that the hole must be filled with mud
between plugs. The proposed procedure was approved by Arthur R. Brown
who was the District Engineer for the United States Geological Survey (USGS)
at that time in Hobbs, New Mexico. No mention was made of tagging plugs.

A similar form was filed by Mark Production Company dated July 3, 1974
stating that the plugging operations had started on February 13, 1974 and had

been completed March 1, 1974. It also stated that the hole was loaded with
mud between each plug as shown below:

0.8798<02>04.18.01
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Mr. Richard E. Olson

Hinkle, Hensley, Shanor & Martin, L.L.P.
April 18, 2001

Page 2

Plug No. 1 - 25 sacks at 6,000 feet

Plug No. 2 — 35 sacks at 4,100 feet (4 2 stub)
Plug No. 3 - 35 sacks at 3,000 feet

Plug No. 4 — 35 sacks at 1,710 feet

Plug No. 5 — 10 sacks at the surface

This procedure was also approved by Arthur R. Brown and no mention was
made of tagging plugs.

In 1974 the USGS was responsible for approving plugging of wells on Federal
lands. However, today the approval responsibility is with the Bureau of Land
Management. Under the Bureau of Land Management 43 CFR 3160 (Federal
Register/ Volume 53, No. 223 - Friday, November 18, 1988 - Effective Date:
December 19, 1988) entitled “Onshore Oil and Gas Operations; Federal and
Indian Oil and Gas Leases; Onshore Oil and Gas Order No. 2, Drilling
Operations” under Paragraph G entitled “Driling and Abandonment
Requirements”, Paragraph 6 is stated as follows “isolating medium — any
cement plug which is the only isolating medium for a useable water interval or a
zone containing a prospectively valuable deposit of minerals shall be tested by
tagging with the drill string. Any plugs placed where the fluid level will not
remain static also shall be tested by either tagging the plug with the working
pipe string or pressuring to a minimum pump (surface) pressure of 1,000 psi,
with no more than a 10 percent drop during a 15 minute period (case hole
only).”

Since the Conoco Federal No. 2 did not contain a useable water interval or no
longer contained a zone containing a prospectively valuable deposit of
minerals, then there is no requirement to tag the plugs under the Bureau of
Land Management Rules and Regulations. Also tagging of plugs was not
required by the USGS on the approved plugging procedures for the Conoco
Federal No. 2.

The New Mexico Energy Minerals and Natural Resources department has
special plugging and abandonment requirements for District 1 in Hobbs, New
Mexico requiring cement plugs to be tagged. However, the New Mexico Energy
and Natural Resources department has no authority over the plugging of a
producing well on federal lands.

On February 24, 1971 a bridge plug was set at 6,495 feet which isolated the
Abo perforations and two sacks of cement were placed on top of the plug with a
bailer according to the Sundry Notices and Reports on Wells form dated
February 25, 1971, ‘

0.8798<02>04.18.01
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The other cement plugs were set as noted above and therefore along with the
cemented surface casing created barriers preventing any fiuids in the wellbore
from having a pathway to the shallow ground water as alleged by the plaintiffs

in this case.

My work continues on this matter and additional opinions will be provided as

they are developed.

Yours very truly,

RCW/thb

0.8798<02>04.18.01

ILLIAMSON PETROLEUM CONSULTANTS, INC.

-----

RD'.{ C. WILLIAMSON,JR.
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McCasland Ranch MASS BALANCE SUMMARY
Hydrogeologlc Pump Test MODFLOW MODEL
STEADY-STATE SIMULATION

w  column layer segment reach flux

Type e
Racharge inflow 1 i 1 0 Q 0
Recharge oufflow 1 1 1 g 0 0
ET inflow 1 1 1 0 0 0
ET outflow 1 1 1 0 0 0
Qz Top inflow 1 1 1 ¢ 0 0
Gz Top outflow 1 1 1 0 0 0
Qz Bottomn inflow 1 g 1 0 0 a
Qz Bottom outflow § 1 1 0 0 7722883342
Storags inflow 1 1 1 0 0 )
Storage outflow 1 1 1 0 0 0
CH 1 3 g 0 0 876.105225
CH 1 4 1 0 0 451.609487
CH 1 5 1 0 0 289.386444
CH 1 6 1 0 0 227.496033
CH ] 7 1 0 0 225.047638
CH 1 8 1 0 ol 223.31279
CH 1 ] 1 0 Q 222.054932
CH 1 10 1 o} 4] 165,934816
CH 1 11 1 0 0] 110.393799
CH 1 12 1 g 0 110,237068
CH 1 13 1 2 0 110,103745
CH 1 14 1 0 0 109.981185
CH 1 14 1 ¢ 0 82.431702
CH 1 16 1 o 0 54.8290488
CH 1 17 1 0] Q 5481082
CH 1 18 1 0 0 54894466
CH 1 19 1 ¥ 0 54.876809
CH 4 20 1 0 0 41181672
CH 1 21 1 0 0 27.430897
CH 1 22 1 0 0 21.942623
ChH 1 23 1 0 0 16.456085
CH i 2 1 0 v 10.870268
CH : 25 1 ¢ g 8,227457
CH 1 26 1 0 0 10.989838
CH 1 27 1 0 0 16.453827
CH 1 28 1 0 0 21.837325
CH 1 28 I} 0 O 27.420027
CH 1 30 1 4] G 27 418411
CH 1 31 1 0 0 41.124977
CH 1 32 1 ) 0 54.826426
CH 1 33 1 0 0 54,82658
Ci4 1 M 1 0 0 54825317
CH 1 35 1 0 0 54825623
CH 1 36 1 0 0 82.241931
CH i 37 1 0 0 108.67083
CH 1 3s 1 0 0 109.700806
CH 1 Kl 1 0 0 108.744171

RGE
January 2001 Page 1 of 3




McCasiand Ranch
Hydrogeologic Pump Test

Type

CH

Total IN

Total QUT
Recharge inflow
Recharge outflow
ET inflow

ET outflow

Qz Top inflow

Qz Top outfiow
Qz Boliem inflow
Qz Bottomn outflow
Storage inflow
Storage outflow
Total IN

Total QUT
Recharge inflow
Recharge outflow
ET inflow

ET outflow

Qz Top inflow

Qz Top outflow
Qz Bottom inflow
Qz Bottom outflow
Storage inflow
Storage outflow
CH

CH

CH

CH

CH

CH

CH

cH

CH

CH

CH

CH

CH

RGE
January 2001
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MASS BALANCE SUMMARY

MODFLOW MODEL

STEADY-STATE SIMULATION

column layer sagmant reach flux

40
41
42
43
44
45
48
47
48
48
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109,80162
164.838348
220.126007
220.875186
224 428437
278.218262
421.739838
431,575287
452.106621
876.665028

7723.0487

7722.883342
0
o]
0
0
7722.883342
0
Q
7722.560049
0
0
7722.883342
7722560049
0
0
0
0
7722.560049
0
0
0
0
0
-878.555176
-451.801302
-289.445004
-227.447586
-224.921738
-223.115784
-221.79248
-165.698471
-110,219841
-110.05162
-109.80802
-109.78643
-82.273064
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McCasland Ranch MASS BALANCE SUMMARY
Hydrogeecloglc Pump Test MODFLOW MODEL
STEADY-STATE SIMULATION
Typeo row  column layer segment reach fiux
CH 51 16 3 0 0 -64.821316
CH 51 17 3 0 0 -54.801688
CH 51 18 3 0 0 -64.78413
CH 51 1§ 3 0 0 -54.76863%
CH 51 20 3 0 0 41087604
CH 51 21 3 0 0 -27.374841
CH 51 22 3 0 0 -21.89772
CH 81 23 3 Q 0 -16.422211
CH 51 24 3 0 0 -10.89476685
CH 81 28 3 ) 0 -8.210487
CH 51 26 3 0 0 -10.947012
CH 51 27 3 Q 0 -16.41987
CH 51 28 3 0 0 -21.892018
CH 51 29 3 0 0 -27.363358
CH 51 30 3 0 0 -27.361731
CH 51 31 3 0 0 -41.038867
CH 5 32 3 0 0 -64.716198
CH 54 a3 3 0 0 -54.713642
CH 31 34 3 0 0 -54.712841
- CH 91 38 3 0 0 -54.713795
CH 51 36 3 0 0 -82.075752
CH a1 37 3 0 0 -109.4652827
CH 54 38 3 0 0 -108.487946
CH 51 39 3 0 0 -109.537651
CH 51 40 3 0 0  -109.802608
CH 31 4 3 0 4] -164.558
CH 51 42 3 0 0 -219,783188
CH 51 43 3 0 0 -220.374878
CH 81 44 3 0 0 «221.472778
CH &1 45 3 G 0 -277.971849
CH 51 48 3 0 0 -421.528442
GH 51 47 3 0 0 -431.592529
CH 51 48 3 0 0 -452.435089
CH 1 49 3 4] 0 -878.888184
Total IN 1 1 3 0 0 7722.560049
Total QUT 1 1 3 0 0 7722643522
Grand Total IN 0 0 0 0 0 7723.0487
Grand Total QUT Q ¢ 0 0 0 7722643522
Grand Total ERROR 0 0 0 0 0 0.005248

RGE
January 2001 Page 3 of 3



McCasiand Ranch MASS BALANCE SUMMARY
Hydrogeologic Pump Test MODFLOW MODEL
TRANSIENT SIMULATION
Typse row  column {ayer segment reach flux
Recharge inflow 1 1 1 0 0 0
Racharge outflow 1 1 1 Q 0 0
ET inflow 1 1 1 Q 0 0
ET outflow 1 1 1 0 0 0
Qz Top inflow 1 1 1 0 0 0
Qz Top outflow i 1 i 0 0 0
Qz Bottorn inflow i 1 1 0 0 0
Qz Bottom cutflow i 1 1 0 0 7870.80385
Storage inflow 1 i 1 0 v 4.854854
Storage outflow 1 1 1 0 0 44.036839
CH 1 3 1 g Q B78.084381
CH 1 4 1 Q 0 450.6147486
CH 1 5 1 0 0 288.646454
CH 1 B 1 0 0 226.880234
CH 1 7 1 Q 0 224417969
CH 1 ) 1 0 0 222.672745
CH 1 9 1 0 0 221.408802
CH 1 10 1 G 0 185.441513
CH 1 11 1 0 0 110.082271
CH 1 12 1 0 0 106.803282
CH 1 13 1 o] 0 10%.767677
CH B! 14 1 ] 0 109.652888
CH 1 15 1 0 0 B82.176605
CH 1 16 ] 0 ¢ 54,758386
Chi 1 17 1 o 0 54.73862
CH 1 18 1 0 g 54, 722808
CH 1 16 1 g A] 54.TOTEBZ
CH i 20 1 0 ] 41022318
CH 1 21 1 ) 0 27.344538
CH y 22 1 0 0 21.873667
CH b 23 1 0 0 16.404182
CH 1 24 1 0 0 10.938837
CH 1 25 1 0 0 8.201483
CH 1 26 1 0 0 10.934882
CH 1 27 1 0 0 16401833
CH ! 2R 1 0 0 21.887058
CH 1 29 1 0 0 27.333244
CH 1 30 1 0 a 27.331564
CH 1 3t 1 0 0 40.884579
CH 1 32 1 ) 0 54655357
CH 1 a3 1 0 0 54862321
CH 1 24 il 0 0 %4.650913
M 1 36 1 0 Q 54.851119
CH i 38 1 g 0  81.880118
CH 1 37 | 0 0 108.321762
CH 1 48 1 0 0 109.352074
CH 1 39 1 @ 0 109.396057
Page 1 of 3




McCasland Ranch MASS BALANCE SUMMARY

Hydrogeologic Pump Test MODFLOW MODEL
TRANSIENT SIMULATION
Type row column layer segment reach flux

CH 1 40 1 0 0  108.454437
CH 1 41 1 0 0 16431987
CH 1 42 1 Q 0 215.4396867
CH 1 43 1 0 0 219.96408
CH 1 44 1 o 0 220.782579
CH i 45 1 0 0 277.384788
CH 1 46 1 0 0 420.509338
CH i 47 1 o 0 430,301832
CH 1 48 1 0 0 451.048683
CH 1 49 1 0 0 878517212
Well 25 25 1 0 0 0
Total IN 1 1 1 0 Q 7714.629808
Total QUT 1 1 1 0 0 7714.640689
Rechargs inflow 1 1 1 0 0 o
Recharge outflow 1 1 1 0 ¢ 0
ET inflow 1 1 1 0 0 0
ET outflow 1 1 1 0 0 0
Qz Top inflow 1 1 2 0 0 7870.60385
Qz Top outflow 1 1 2 0 0 0
Q2 Bottom inflow 1 1 2 0 0 0
Qz Bottom outflow 1 1 2 0 0 7885488795
Storags Inflow 1 1 2 v 0 168.211513
Storage outflow i 1 2 0 0 21.451808
Total IN 1 1 2 0 0 7866.815383
Total QUT 1 1 2 0 0 7886.941605
Rechamge inflow 1 1 1 0 0 a
Recharge outflow 1 1 1 0 0 0
ET inflow 1 1 1 0 0 0
ET outflow 1 1 1 ] 0 0
Qz Top inMow 1 1 3 0 0 7865489798
Qz Top outfiow 1 1 3 0 0 0
Qx Bottom Inflow 1 1 3 0 0 0
Qz Bottom gutfow 1 1 3 0 0 0
Storage inflow i 1 3 0 0 38.800581
Storage outfiow 1 1 3 0 0 o]
CH 51 3 3 0 0 -878.348548
CH 51 4 3 0 0 -450.514282
CH 51 5 3 0 Q0 -288.491425
CH 51 8 3 0 0 -226.715851
CH 51 7 3 0 0 -224.222872
CH &1 8 3 0 0 -222.450058
CH 51 9 3 ¢ 0 -221.158878
CH 81 10 3 0 0 -168.242188
CH 51 11 3 0 0 -100.823119
CH 51 12 3 0 0 -109.75548
CH 59 13 3 Q 0 -109.619606
CH 51 14 3 0 0 -108.600989
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McCasiand Ranch MASS BALANCE SUMMARY
Hydrogeoiogic Pump Test MODFLOW MODEL
TRANSIENT SIMULATION
Type row  column layer segment reach flux
CH o1 16 3 a 0 -82.0680417
CH 51 16 3 0 0 -54.678889
CH 51 17 3 0 0 -64.6680822
CH 51 18 3 4] ¢ -54.643082
CH 51 18 3 0] 0 -54.62759
CH 51 20 3 0 0 -40.981769
CH 51 21 3 Q g -27.304029
GH 51 22 3 0 0 -21.84119
CH 54 23 3 0 0 -16.379782
CH 61 24 3 Q- ¢ -10.819352
CH 51 25 3 0 0 -$.18926
CH 51 26 3 0 0 -10.918883
CH 51 27 3 0 0 -18.377344
CH 21 28 3 0 0 -21,835282
CH 51 29 3 0 0 -27.292313
CH 51 30 3 0 0 -27.200585
CH 51 31 3 0 0 -40.93288
CH 51 32 3 0 0 -54.673086%
CH 51 33 3 ] 0 -54,589904
CH 51 34 2 0 0  -54.58842
CH 81 35 3 0 0 -54.568615
CH 51 36 3 0 0 -81.858418
CH &1 37 3 0 Q0 -109.157257
CH 51 38 a 0 0 -109.188507
CH 51 39 3 0 o -109.233887
CH 51 40 3 0 0 -109.284108
CH 51 41 3 ¢ 0 -184.083580
CH 51 42 3 0 0 -219.134813
CH 51 43 3 0 0 -218.704407
CH 51 44 3 0 0 -220479881
CH 51 45 3 0 0 -277.073385
CH 51 46 3 ¢ 0 -420.118011
CH 51 47 3 0 0 -430.122931
Ch 21 45 3 0 0 4509513885
CH 81 49 3 ¢ 0 -878.81189
Total IN 1 1 3 0 0 7704.28038
Total OUT 1 1 3 0 0 7704.351263
Grand Total IN 0 0 g 0 0 7769.841773
Grand Total QUT 0 0 0 0 0 7760.838908
Grand Total ERROR 0 0 D 0 0 000255
Page 3 of 3
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40 CONCLUSIONS/RECOMMENDATIONS

Based on the recently installed monitoring wells, groundwater flow
direction is to the East-Northeast at a gradient of 0.05 ft/ft.

Chloride contamination has been identified in MW-3 at 860 ppm.

The source of contamination appears to be from the plugged oil/gas well.
If the well was not pressure grouted correctly the chloride contamination
could migrate up through the well annulus.

Additional wells are needed (min 3 to 5) to determine the extent of the
chloride plume.

The initial pump test served its purpose to help define the characteristics of
the aquifer. When designing a pump and treat system, more information is
needed. HGS suggest performing another pump test of longer duration
(min. 24 hrs) with an observation within 10-feet of the pumping well.

To prevent further chloride contamination of the the aquifer, HGS suggests
properly abandoning the upper portion of the plugged oil/gas well. The
well should be overdrilled using the Air Rotary Casing Hammer (ARCH)
method with 9 5/8” drive pipe to a minimum 200 feet and backfilled with
grout from the bottom up to assure the a proper seal.
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ESTIMATED COST OF CLEANUP OF GROUNDWATER
McCASLAND RANCH

The McCasland Ranch is approximately 15 minutes south of Hobbs, New Mexico on
state road 18. There is oil production throughout the property. The fresh water zone is
less than 100 feet from the surface. Water samples taken from various windmills on the

property have shown one windmill with elevated levels of inorganic compounds (anions).

This particular windmill has been tested several times since March 31,1998. Due to the
continued indication of contamination in this area, it has become necessary to develop a
program to treat the affected groundwater.

In order to formulate a reasonable cost of cleanup of the groundwater on the McCasland
Ranch, three areas must be considered. The first is the elimination of the source of the
contamination. The second is the definition of the boundaries of the plume. The final is
the treatment of the impacted groundwater. A breakdown of all estimated costs is
attached.

The source of the contamination must be eliminated in order to provide the most efficient
and cost effective cost of cleanup of the impacted groundwater. Due to the fact that the
levels of contamination have not significantly diminished in the last 2 years, it is
reasonable to believe that the contamination is ongoing. The impacted groundwater
contains elevated levels of both chloride and bromide. This is consistent with an impact
from oil field type contamination

The recently placed monitor well, approximately 175 feet up gradient (MW1) from both
the windmill and plugged well, had diminished levels of both chloride (100 ppm) and
bromide (1 ppm). The monitor well approximately 125 feet down gradient (MW3) from
both the windmill and plugged well had elevated levels of both chloride (870 ppm) and
bromide (2.8 ppm). This information indicates that the contamination has occurred
somewhere between the two monitor wells.

There are three check valves between the large holding tank and bottom of the windmill.
These were inspected on November 28, 2000. The windmill pump was removed and the
well developed with an electric pump. The water well service operator, Mr. Jay Anthony,
inspected the check valves on the windmill pump. In addition, while the pipe was
disconnected from the large water holding tank, the valve was opened. No water leaked
from the tank. The water level was several feet above the level of the valve. The only
other source of contamination between the two monitor wells is the plugged well

approximately 50 feet northeast of the windmill. The plugged well is the most likely
source of contamination.




ECD Environmental, Inc.

In order to formulate a cost for the elimination of the source of the contamination, Maryo
Marrs Casing Pullers of Kermit, Texas was contacted. After a description of the
problem, a cost for the replugging of the well was formulated. This cost is only an
estimate. The costs may increase depending on what is encountered once the well is
entered.

Once the source has been eliminated, it would be necessary to delineate the groundwater
contamination plume. This could be accomplished with the installation of monitor wells.
Because the direction and southwestern boundary of the contamination has already been
established, a limited number of monitor wells should be necessary to profile the existing
plume. After a discussion with Mr. Bill Whaley CPG of HydroGeologic Services, Inc.,
an estimate of 3 to 5 additional wells should be sufficient.

Treatment of the groundwater would be accomplished by pumping out the contaminated
water and running it through the system. Some or all of the monitor wells could be
utilized to extract the groundwater to be treated. After considering several technologies,
a reverse osmotic (RO) system was the most cost effective for the removal of the target
contaminates.

Once the system had been installed the treatment of the groundwater would occur over
several years. The length of time is dependent on the size of the plume, amount of
contamination encountered and the mobility of the groundwater. An estimate for the
duration of the treatment is between 8 to 10 years.

Additional costs not discussed previously would be the continued sampling and chemical
analysis of the water. This analysis would occur before and after treatment on a quarterly
basis. Maintenance of the treatment system would occur on an annual basis.



Estimated Cost of Cleanup

Replugging Plugged Well '
Drill Rig, Pulling Unit and hands: $20.000 to $25,000

Profile groundwater contamination

3 to 5 monitor wells $9.500 ea.
pumps and piping $1.800 ea.
Installation reverse osmosis svstem

150 gal/day $ 3.900
800 gal/day $ 4995
3000gal/day : $11,900
Annual maintenance $ 2,000

Quarterly sampling and analvsis
Sampler, laboratory analysis $10.000/vr

Total cost of cleanup Low $153,800 High $213.400

ECD Environmental, Inc.
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32 Hall Environmental
B & Analysis Laboratory

Fanuery 12, 2001

Creg Bybee

ECD Environmenrsl

20 Bux 2328
Albucuerque, NM 37110
TEL: (503) 768-76%0
FAX (303) 758-7601

RE. McCasland Qrder Wo..

Dear Grzg BEybze

LL ENVIRONHE FALLOS 345 40

SlUlod4

Hall Environmental Analysis Laberatery received 3 o arnples o0 10T “or the anajvses

presentad in the following report.

These were azaiyzed sccording 1o EPA procedures or squiveies:,

Detsction iimits are determines by EPA methodols 2y, No detemrination of

compounds below these (denv.sd by the ND or << sign) has been made.
Pliease don't hesitate w cone: HEAL for azy addinonal information or
incereiy.

W 7 c/_.-‘-‘“\__

Andy Fffeman, Serior Proj Ject Manager
Nancy MeDuifie, Assistat Laboratory Muanager

1721

4901 Hawkinu NE. Suile A, albuyuerque, NM 37108
1 (593) 3458-3375, Fax (505) 345-31G7

Clarifizatons.
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Hall Exvironmental Analysis Laboratory Date: (2-den-0]

CLIENT: E£CD Environmenis) Client Sample D MW.1

Lab Order: (10304 Colleetfon Date: :/8/01

Projeet: McCasland

Lah D: 0101C44-01 Matrix: AQUEQUS

Analyses Resule Libmét Qual Unts DF Date Anniyzed

ANIONS BY 300.0 E3c0 Analyst: SDI)
Brumide 1.0 3.50 mo/L < 1+.0/01
Chioride 100 0.50 mg/L 5 1110/07
Flucride ND 0.50 mgiL g 110107
Nitae (As NMitrite (As N 1.8 050 myiL. 3 1110101
Phesshonss, Dissoved ND 25 mgL 3 wism
Qrihopnasenaie (As P)
Sultate 59 25 L g 1r10:01
TPH BY 418.4 4184 Analyst: JT
Peusleur dvarcearbons, TR ND e mg/i 1 11
Cualifiers: N - Nat Detee2d al the Reporting, Limit 5« Spike Kroovery auiside iccepued tecovery fimms
S - Anayie §elested belew quanintilion fimits R - RPD suts’de sesestsd moovery limits
R~ amnlyie g 2cied 10 the asgociated slelhod Blank £ Yalue above guaphilidon nge

= - Yalue exceeds Manivwen Coptaimman: Level

Page I of 3
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Hall Environmental Analysis Laboratory Dries [2-Jan-01
CLIENT: ECS Environmenal Client Sun:pte I MW-2
Lal Order: 013104+ Collectior. Daie: 1/3/0]
Projecc MeCasiand
Lab ID: 010104402 Matrix: AQUEQUS
Aralyses Result Limit Qual Unics LF Date Analyzed
ANIGNS BY 300.0 E300 Analyst spu
Bromide 1.0 0.5 mait S 11001
Chioride 130 0.5¢ mgi 3] 11001
Fluende . ND 0.5C mgrL 5 13/01
Nitrate (As Ni+Nilsite (A N) 1.1 0.5C mgiL 5 5T
Phasphorus. Dissolvad ND 2e mgi/L 5 “110/01
Orthophasphale (As P}
Sulfate 51 25 mg/L 5 M s )|
TPH BY 418.1 E418.1 Analyst: T
Petroleum Mydrozarbors, TR ND 143 ng/l 1 14120
Qualifiers: NE - Nat Deected st the Reponing Limiy 3 - Spike Hepovey aulsiis acceptsd recavery limits
I e Analyte devested below quuiiitation limit R - RPD numids aceepted recovery fimit
B - Aralvie deteeied u: he agsociated Method Blank - Value sbove quanttation sungs

]
3]
2
o
]
s

* - Value exczeds M o mum Contaminant Level Pu
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Hall Environmental Analysis Laboratory

M R
e

Date: '2-Jan-0!

Client Sample [D: MW-3

CLIENT! ECD Enviroumeatal
Lab Ordar: 0107044 Colleedor Dace: 1/8/G:
Froject: McCasland
Lub ID: 010104403 Matrix: AQUEQUS
Analvscs Resuit Limit Qual Units Dr Date Analyzed
ANIONS BY 300.0 E300 Anglyst SDU
Bromide 28 0.5 mgL 8 1110/
Chlorize 870 10 mal “ee 112401
Fiuoride ND 2.50 gL £ 1119/01
Wlraie (As Ni+htinte (As IN) 1.0 C.5¢ ma: 5 110,01
Phaspharus, Dissolvad ~ND 25 mgil £ 11001
Trhennosphale (As P}
Sutfate a5 2.5 mail ) 11061
TPH BY 418.1 £418.1 : Lnaivst, JT
Feiroleum Hyorocarnons, TR ND 1.3 Tyl 1 1101

Qualificre:

MD e Nt Drwee'zd M ths hevorung Limit

5 - Auniyte detected below quanititasien limit

8 - ananyre derecied in e associated Methed Blank

+ . Valor mxeeeds Mazimum Centaininant Levsl

R - RPC culiios Assepled recoy oy Tisnits

£ . “alue obove quanbiaticn rnige
4

© - Spilk= Racovery aats: fe A3CSMied rezover limiis
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JAN=12+31 {12:08  Srom: ALYTICAL

EVL ANALYTICAL, INC.

foex Qavornzant Galak 2,0, Dcx 533

——

» . ¥sllogg, Idabs  #353TC52% 3
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Dheney (30857843230
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0y 545 41 W05/029

T-016 P.DI/06 Jon=013

[] Faxt (300)783=0801

REFPORT OF ANALYYTICATL RESULTS

| eLrenT : EALL ENVIRONMENTAL 8VL JCB No. : 96636 '

l SVL SAMPLE No.: 253063

| CLIENT SAMPLE ID: 010;044-01C ’

Sarmple Collected: 1/08/01
? Sample Receipt : 1/11/01 Matrix: WATER
) Date of Repart : 1/12/01
Taat

Detarminatisn Resgyult Unite Diivtion Method Date Refersnca
Cation Sum 8.10C meq/L 1 1/11/01
Caleium 80.4 mg/L 1 60108 1/11/01 2
Potassium 4.4 ng/L 1 60108  1,/11/01 2
Magnesium 12.7 mg/L 160610 1/11/01 2
Sodium "67.¢ mg/L 1 6010B 1/11/01 2
gilver . <0.005 m3/L 1 60108 1/1./Q1 2
Arsenic 0.01 x5/ T 1 s0l0B 1/11/01 2
Barium 0..06 mg/L 1 s0lca 1/11/01 2
Cadminm <0.002 wmg/L 1 6OLOB 1/12/01 2
Chromiwn <0.006 mg/T 1 6010B 1712701 2
Mercury <0.000§{ mg/L 2 7470 1/11/01 2
Tead <0.205 mg/L 1 §0.0B 1/12/01 2

[ Selenium 0.01 ma/L 1 60108 1711/01 2

REFERINCESS 1) *Hothoda 2ot Chacical Analywis of Warer and Weataa®, TPA=600/4-33-2Q; 3}

*Taat Mathedpy for Evaluastiag

$00ic Wastee, 37d pdition®, KW B46, 1334; ) Stapdard Mewhods for the Zuaminatinn @f Watar wnd Westaumtar®,

16Th =D, 19%2; 4) AT Mattwdd; 5) 30 GIR, Paxt 262

Rewviewed By:

pete_/ /1o /

/ V)

1212721 1180

Paat-ir* Fax Note 7671  {Datu

[5>

CTELE Flodes

FRELER

CIL_ AU A T AL

PR ey

Phana 8 Pnora @

Faxs

bz ) Z s o




CFEELF20000000 130 HaLL ESVIRONHERTAD o RS 35 A P 306/023

dkl=12-01 12:0€ "-rom:,..:iNM'(TICAL +20876308 T=U16 P.02/06 Job=015

SVL ANALYTICAL, INC.

Ona Goverrmant Sulch ] P00 Jax 22 s Reilogg, Idaha  BI8I7-5325 1 Phanes (268178441350 - Faxz (390:7R3-ca58

REPORT OF ANATYTICAL RESULTS

CLTIERT 2 EALY, ENVIRCKMEMTATL . 3VL I08 No. : 96636
SVL SAMPLE No.: 2830684

CLIENT SAMPLE IDt 0101044-02¢C

Sampla Cellected: 1/02/01

Sample Remoipt :  1/11/01 Matyix: WATER |
Date of Report : 1/12/01

Tast
Determinatinon Result Unity Dijution Method Date Reference
Cation Sum 8.53 meg /L 1 1/11/01 B
Calecium 83.4 ma/L 1 8010 1/11/01 2
| Potassium ) 4,5 og/L 1 40108 1711701 2
; Magnesium 14.2 mg/ L 1 &010B 1/11/01 2
; Sodivm . 70.8 mg/L 1l 6010k 1/1L/01 2
; Silver <0.005 mg/L 1 80108 1711701 2
§ Arsenic <0.01 me/L 1 6C108 1/11/01 2
‘ Barium 0.112 mg/L 1 6010B 1/1L/01 2
Cadmitm <0.80Z mg/L 1 6010E 1/11/C1 .
Chromium <0.096 mg/L 1 60108 l/1l/01 2
Mercury <0.0402 wmg/L 1 7470 1/11/01 2
Lead <0.005 mg/L 1 60108  1/11/01 2
1 Selesniunp <0.01 mg/ % 1l 50108 17/11/01 2

REFEIIRCECT 1) *MoLhods for Chamical Analynis af Weter ard Unsven®, EJa-§0¢/4-70423s 3) *Pwut Aotrecs tor Dvaluating
¥ ?
Solld Waszea, Jod Z3ition®, W 846, 1594; I} *Sthmdard Mathods for =he Bxamisatice of Watar aand Wastowatel”,
10th ED. 19835 ) ASIM Method; 51 43 C¥R, Pact 242

Reviewad By: """7%04 /é{_{,% Date_yfro/fe/
. 1/13/081 11150




FER-12-2000(HO%Y  13:32 Hall ENVIROSHENTA: RALI0G 345 4007 P.007/023

JAN=12-01 12:07 Frum:S”LLT-’IC&L 42087350851 T-8i5 P.C3/06 lab-015

SVL ANALYTICAL, INC.

9ne Jewernnant Gulzh w  F.0, 32x 52§ g Eallogy, ISaho  DI037-003% % Phcusy (290)784-1238 @ Fucr (202)783-2891

REPORT OF ANAILYTICAY RESULTS

CLIENT : HARLL ENVIRONMENTAL 8VL JOB No. : BRE3E
SVL SBMPLE Ne.: 253065

CLIENT SAMPLE ID:. 01031044-03C

Sample Cellected: 1/08/01

Sample Receipt : 1/11/01 Matrix: WATER

Date af Report : 1/12/01

Taet
Determination Result Units Dilution Mathcd Date Reference
Catisn Sum 31.6 magq/L 1 1/14/01
Calcium 393 mg/L 1 s80i08 1/11/01 2
Dotassicm 8.0 e/l 1 601cR 1/11/01 2
Magnesium 67.3 me/L 180108  1/11/0Q1 2
Sodium 143 ng/L t §0lomB  1/11/01 2
Silver <0.005 mg/L 1 60x0B 1/11/01 2
Arsenic 0.02 ma/L 1 601¢B  1/11/01 2
Barium 0.532 mg/L i1 60108  1/11/01 2
Cadmium <0.002 mg/L i 6C10RB 1/11/01 2
Chromium <0.0006 mg/L 1 801CB 1/11/01 2
Mercury <0.0002 mg/L 1 7470 1711/01 2
Lead <0.005 mg/L 1 60108 1/11/01 2
; Selenium 0.02 mg/L 1 60108 1711701 2

RITEEONCZE! 1) "Mathoda £or Chamicul Aralysin of Wator and Wasstes®, EPR.603/4=76-2€; 3) "Twer Nethody Yor Twaluating
Golld Wawtme, J2d fhiriopt, OW B4S, 29947 J) SODtamiazc Nothiis 148¢ TAS Thhmination ar Watoz 48d WagTswhter®,
18tk 20. 1902y 4) ASTH Hethod; 8) 40 MR, Past I61

}
Raviewed By: %/{z ,ng//y,, Date / //:‘—/e)/

1/712/91 13150
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IAN=i2=01 12:27 Frem:SVL ANALYTICAL +208763089 TGI8 P.04/06 Job-015
SVI ANALYTICAT,, INC. Quality Control Raport
Part I Prez Slank and Laboratory Control Sample
l Client :HALY, ENVIRONMENTAL SVL, JOS Ne. 135836
Analyaia
Analyte Matbod |Matrix| Units - | Prep Blank| True—Leg—¥ound |LES AR Date
€ilver 6010 |WATER mg/L <0.005 1.00 0.964 8.4 1713701
Arsenie 0103 |WATER |mg/L <0,01 l.te 1.01 163.0 1/23/01
Baxrium G010B [WATER |mg/L <D.002 1,00 D.954 89,4 /11701
caleium 6010B |WATER 'mg/L <0.04 20.¢ 18.9 94.5 1/11/81
Cadmium 60100 |WATER |mg/T <0,0602 1.0n 1.00 100.0 1/11/01
chramiwm 6010B |WATER |mg/D <0.006 | 1.6% 1.06 idg.o 1711701
Potasoium 60108 |WATZR |mg/L <1.C 30,0 ja.o 53.3 1/11701]
Magnesium 62108 (WATZR |mg/L <9,04 0.0 18.6 £3.0 1/11/01
] sodium 60108 [WATER |mg/L <0.1 20.0 18.1 80.5 1/11/01]
| Lead 60L0B {WARER \mg/L <0.005 Z.CC 0.987 28.7 1711703
| seleniun SOLOE |WATZR |mg/L <0,01 1.00 0.87 87.0 1711/02
| Mezcury 7470 |WATZR |mg/T <0.0082 ©.0050 0.0048] 96.0 . 1/11701)
LEGEND:
W6 » laborstary Contral Rample ~ILE AR = IOS Porcosat RBCHVEIY 872 = Net Applisanis

1/13/03 1115Q




ngﬂw e 10T P 009/023

JAN-12-01 12:07  From:SVL ANALYTICAL +2087830681 T-018 P.C5/0E Job-018

FEB-12-2000 0408 1%:33 HALL ENVIROSHEATAL

SVL ANALYTICAL, INC. Quality Contrel Report

Part II Duplicate and Spike Analysis

Clieut :HALL ENVIRONMENTAL SV JOB Mo 196638
—AC SAMPLE ID rDuplizaze or MsD— Hatrix Spike Test
Test Mathoed Matyix | Unlits Rosule{ Fsund REDS Rasule SPR ADD SR |Date
g 60108 WATER 1 ma/L <0, 008 <G.005 ! UoL 1.0} 1.00 i01.0} 1/11/01
8 §0108 thaTER 1 mg/L 0.01 0.01L | ©.0 1.0¢4 1.00 1c3.o L/1L/40)
-8 FOLOB WATER 1 mg/L 0,106 0.3113 6.4 1.19 1.00 84,4 1/11/01
a 60108 WaTER 1 ma/L 80.4 85.4 5.6 95.9 20.¢ 77.8] 1/11/01
] 60108 WATER 1 mg/n <0.002 <0.002 upL 1.93  1.40 ¢ 39.8! 1/12/01
T 6Q010B WATER L mg/% <0.005 <0.00€ L S1.01 1.00 i 101.8. 1712701
€ 60108 WATZR 1 mg/L ! 4.4 8.8 2.2 12.9 0.8 as.a! 1/11/01
ig 6010B WATEZR 1 mg/L 12.7 13.4 5.4 0.4 20.0 80.5| 1/1i/701
1.1 010D WATER 1 ny/n 67.4 21.0 S.2 83.¢ 20.9 A 78.0} 1/11/01
' 6010B WATER 1 mg/L <0.205 <0.008 YoL 0.588  L.00 sa,8l| 1712701
le 0108 WATER 1 mg/T. 0.01 <f.01 200.0 1.00 1.30 T 98.0( L/11/01
g 7476 WATER 1 mg/L |  <0.0004' <0.0004 | uon|  0,0022 90.0020 | 110.8{ 1/11/01
i L 1
“EGEND:

BDBY = ([BAM - DOR(/( (3Nl » pUrIlI] * 1007 UTR. w Bothk EAM & DUY not dececta.
REDE o ({BPK ~ WSDI/((3BX « RaD)/2} » 100) N b puplicate/RSd colmam inilcaise MHD. '

GPIEL ADD adlwwi; R = POA% Digest Spika; IR = Percant Gpcavery S/ » et Aralyteds & > 48 = Rowult nore rhan 4X the Spika Atded
QCc Sampls l: EVUL BAM WNo.: 253063 client Sampla ID: 0101044-01C

/732481 11450
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FER-12-20000H01) 1330 BLLL ENVIRGAEEATAL

Hall Environmental Analysis Laboratory

Duter 26-Doe-07

CLIENT: ECD Eavirorunental Ciieat Sample ID: MeCasland Wincmiil 13t Purge
Lab Order; 0011i54 Collectiun Date: 11/28/00
Prujects McCasland
Lub 1D 0011154.33 Marriv: AQUECUE
Analyses Result Limit Qual Units DFf Date Anaiyzed
ANICONS BY 300.0 E300 Anayst: SDU
Oromize 4.Cc 0.5C mg/it. 5 12/ten
Chiorige 1500 22 mg/ 205 12/14iQC
Flugride ND 988 mgiL ! 12:°/0D
Hitroger Nitrsie (As N} 18 C.sC mor. g 32/7/00
Niragar. Nitrls 24 NI ND 2k moie 5 2180
Phespharus, Dissolved 43 z5 mgil 5 2, :00
Grthophesohiaie (As @)
Suifete 100 2.5 mngi 5 121100
Quakificrs: ND = hot D2iezted atihe Jepertng Linut ¢ - Speke Zesovers ouside adespied recovesy fimiis

1 - Amniyte detecied beiow guenititetion limits
B - Analyss dsiscied in fie assag nied Method Bluk

“ o Vplee sxceeds Maximim Coniomviront Levsi

R - RPD naunle zxcep'ed recovery linkly

E « Valuc a00ve quantition range
Pagz107]




L3 BALL ESVIRONMENTAL ORGSR

Hall Envircnmenial Analysis Laboratory Date: 26-Dsz-05
CLIENT: ECD Envircnmenta! Client Szample {D: McCaslard Windmill
Lab Order: GOilisd Colicction Date: 11.28/Q0
Projeet: McCasiand
Lab 1D: 0011154.02 Matrix: AQUERUS
Analyses Resalt Limit Q:aal Units DF Date Analyzed
ANICNS BY 300.0 E302 Anglyst: SDU
Bromide 28 0.10 mefl 1 1200
Chloriga 1100 5.0 ot £3 12112400
Fluonde ND 0.1G mei 1 121100
Nitrogen, Niiraza (As N) 1.7 0.10 mg/k 1 12/1/00
Nitrogen, Nitrite (As N) NE 0.50 mo/l. 1 1211700
Phosphorus, Dissdivec ND (150 mg/L 1 127100
Qethoahespnate (As P,
Sultate s 25 mg/L 8 13/12/G0
Quuiiiiers: ND - Not Deteeted at the Reporig Zimit 3 - Spike Recovey ouside secapied recsvers LN
3 - Araly'e delectzd beizw quanitiotio t limita ] - RPD puwsive vazenrec. resorery i
B - Angivie derectad in the usscotubed iethod Dlink £ o Vulue niteve juanniztion PIge

* .V

PR
lic exesecs Manimum Contaminan: Leve! Page Z of 3
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CRE-D-I000MOE 55y HALL ESRTROMMENTA,

[\
A

Hall Environmental Analysis Laboratory

Dees

26-Dec-00

CLIENT: ECT Srnvironmeniai Ciient Sample 1D McCacland Blank
Lab Order: 001:15< Colleciion Date: 11/28/00
Project: MeCasland
Lab ID: 001:154.03 Marrix: AQUEQUS
Analyses : Resuit Limiv Gual Unies DF Date Auslyzed
ANLIONS BY 300.0 E3Co Analyst: SDU
Bromice 0.20 0.10 it 1 1214530
Chlorlda 2 .10 mgrL 1 120103
Fluside 0.56 o105 mgft 1 1204/80
Nitrogen, Nitrace (As N) 2.0 3,10 me/l : 121100
Nitragen, Nitrite (As N} ND G.50 gt 1 121100
Phosphorus, Dissoived ND G.530 morl 1 12:1/80
Qrihzphosphate (As P
Sulfate 36 .50 ma’l 1 12/1/00
Quailfiers: ND - Mot Doteered Qe Kepatting Lamit S« Spike RecovTy Sulsiuz coosples cceavery Liwits

I= Annlve detected belew quentitatiph fizic
B - Anclyiz dsicoise in e assagiaed Methad Blend

* - Volue exceeds Wiaimur Containant Leves

B - RFD 5815060 auiepies mIcvsen imiiy

£~ Yalue above quarl)

Pape 5 of3




CFEELI00NO0S 1303 WAL ENPROMETAL

SVL ANALVYTICAL, INC.

ons Covernment Culch . P.O. Dex 52 [] Xellogg, =dmhe  B2837-031% o Phone: (208)708-1250 . Fax: (200)733-00851

REPORT OF ANALYTICAT RESUILTS

CLIERNT 1 HALZ ENVIROHMENTAT, SVL JOB XNo. : 96370
SVL SAMPLE Nc.: 23087C

CLIENT SAMPLE ID: (QCl1154-01A

Sample Collscted: 11/28/00

Sample Receipt : 12/£7/00 Matrix: WATER

Czte of Report : 12/15/00

e e e i)

Test ,
Determination Result Units Diluticn Method Date Reference
! Calcium 692 g /L 1 6010B 12/13/00 2
l Potassium 8.9 Tg/L 1 601CB 12/13/00 2
Magnesium 64.6 mg/L 1 801e8 12/13/60 2
, Sedium 344 ng/L L 60108 12/13/00 2
ARFERENES: 1] “Maehods for Chomical Analysis O Watel and Waetes". EPA-GO0/4=79<20: 7} "Taat Nethode for Tveluating

Solld Wegesa, drd Eitlan®, SU 64§, 1I94: L) *Srandesd Methods fov the Zxapinsticn of Water snd Wasteumtes®,
18th 0. 158%2; {) ASTM Methed: 5) 4D CFR, leit 251

i

. s '/ g .
Reviewed Ey: z:/u_j; (,&AC_, . Data PRIV e
’ 13,/35/6GU 10138




FER-12-2000005 1%

SVL. ANALYTICAT, INC.

one Govermment Gulch [ P.C. Dax 525 a Rallogy, ldaho  K3IB37-0029 [] Phamisy (308; 7641258 . Fat: (202}703-0892

REPORT OQOF ANALYTICAL RESUVULTS

CLIENT : HALL ENVIRCNMENTAL SVL JCB MNo. : 96370
SVL SAMPLZ Neo,: 230871

CLIENT SAMPLE ID: 0011154-023

Sample Cellected: 11/28/00

Sample Receipt ¢ 12/07/00 Matrix: WATER

Date of Report : 12/15/00

o Tegh

Determination Result Units Dilptien HMethod Date Reference
Calcium 698 mg,/L 1 60108 12/13/00 2
Fotassium 8.5 mg./'L 1 60G10B  12/13/00 2
Magnesiom 6.3 ng,/L 1 €010B 12/13/C0 2
Sodium 334 mg/L 1 50108 12/13/00 2
Silver <0.0Q05 me/ L 1 6Q16B  12/13/00 2
Arsenic 0.1  mg/L 1 60108 12/13/00 2
Bariam - 0.303 ng/L 1l 6Cl0B 12r13/00 2
Cadminom <0.002Z wy/L 1l €05108B 12/12/90 2
Chremium <0.006 wmg/L 1 s0ioe 12713708 2
Marenry 0.0004 ma/L 2 7479 12/14/00 2
Lead 0.305  ma/L 1 6010 12/13/09 2
Selenium 0.02 mg/L 1 60108 12/13/00 2

REFERFNCES: 1 ‘Kwtheds 10T Grendcul fnalvoiz of Wetar snd Waotes”, ZPA-600/4-79-12; 2) *Tast Methods £of Dvaluat:iag
So.id Hnatea, 3zd Tditian®, OW 016, 1934; D) “Otardare sothads for tha Tramiosaticn of Watar ind WamtesatecT,
A0en XD, 1694; 4 ASIM rothod; 5) 40 GYR, Part s

-
) - - . )
Reviewed By: Ly (/,giaﬂ Cate uqqryﬂw
7 12715780 23332




EE-L2-2001EHO0R)

fall |

$VL ANALYTICAL, INC.

4L ETVIRONHEAT

4
i

RIS

Quality Contreol Report

Part I Prep Blank and Lakoratcry Control Sample

client :HALL ENVIRONMENTAL SVL J0B ¥o. 196370
; ‘ Analysis
Analyte Tmatuon Matrix| Units | Prap glank! True—LCS———Found LGS SR Date
gilver 60108 !WATER |mg/L <0,005 1.00 2.991 99.1 | 12/13/¢0
ATEenis 6C1l0R |WATER |mg/L <0.381 .00 0.99 99.0 12/13/00,
saricm 6C10B 'WATZR |mg/L <0.002 L.00 6.9%4 99.4 | 12/13/0C]
calciom 60108 |WATER 'mg/L <0.04 20.0 2.0 108.0 | 12/13/00:
cadmium ECLOB |WATER img/% <0.3062 2.¢6¢ 0.3255 98.5 | 12/13/C0
chramium 6C10B WATER ma/Ll <0.0C6 1.00 0.397 95.7 | 12/13/¢C00
rotaseium 601CB WATER mg/L <l.2 30.0 30.2 100.7 12/13/¢0
Magnesiam E010B |WATER lmg/l <p.04 | 0.0 19.6 9.2 | 12723700
| sedium 50108 |WATER |mg/L <0.L 1 20,9 20.3 101.5 | 12/:3/¢0
| Lead £01303 |WATER [my/T <0.205 1,990 n.98% $8.5 | 12/12/00
' selentum G010B |[WATER |mg/L Q.01 1.40 0.83 93.3 L2/23/00
| Mazcury 7470 |mTR lmg/n | <0036 0.0050 0.0052] t04.0 12/1¢/00)
I
LIGEND:

1LE = LAROZATOrY Cuhtrul GEnphe

L5 MR m (45 Parzcent lescavery

/A = Nat Applizable

12/1%/00 12439




FEB-E2-2001 THOR)

3

SVL. ARALYTICATL, INC.

HALL ENVIRORHERTA:

Quality Control Report

i P.0I8/003

Part IT Duplicéte and Spike Analysis

jClient :RALIL ENVIRONMINTAL SVL JOB No :96370D

| o C SRMPLE ID Ouplicate or MSD—y Matzixz Spike Test
iTeat Mathod Matrix | Unwyta Result| Feund RPD% Rersule SPK ADD &R |Date

1!

Ag 6010B WATER { mg/L <0.005 <0.003 DL l.08 1.00 ] 108.0}12/13/00
As £010R WATER 1 mg/L 0.01 2.01 . 9.0 1.07 1.00 106.0,12/22/¢0
Ba €010B WATER 1 ng/L 0.303 9.308 2.0 1.27 1.09 $€.7]12/23/¢0
ca 60108 WATER ) mg/L 698 534 i V.8 B94& z0.¢ R >45|12/.3/C0
¢d 6016B WATDER 1 mg/L <0.002 <0.062 & UDL 0.25¢  L.co 95.4|12/22/00
cr €010B WATER 1 mg/L <0.D0G <0.2056 i ubL 0.972 L-uo 97.2)12/23/00
X €210B WATER 1 nmg/L 8.5 8.4 N BN 41.0 35.9 108.3{12/.3/60
Mg 60108 WwaTtR 1 mg/L 62.3 6L.5 ) 1.2 81.¢ 217.0 93.5112/23/00
Na 6010 NATER 1 mg/L 334 b330 ©o1.2h 48 20.2 R >4512/.3/CC
b 60108 WATER 1 mg/L 0.005 0.085 i 18.2 3.971 1.090 96.6)12/23/00
Sa 60193 WATER 1 mg/L 0.02 0.02 ; 3.¢ L.05 1.990 103.0i12/.3/¢0C
kg 7470 WALER 1 mg/L 0.6004 <9.6004 ézua.oﬂ 0.0022 o0.g0d20 30.6]12/24/00
LEGEND:

RPDT = [1BAM ~ QJUP! S IBAN - DUR)/2) = LOC)
RPDY & ([SPK « MSD,/( (5PK + MGD)/2) « :100)

YPIRE ADD celumh, R = Popt Cigser &

QqC sample

J:

SVL

Rey
3AN Nc.:

2504671

UDL = 35th SAM

M in Dupliceta/M5D coliawn indicates MED.

& DUD not detected.

3R = Dorsapt Nacoveir N/A = It Analyend; U > 48 - Rapylt wxze thun 4X the SBike JJdnt
Cliert Sample ID: (C11135=-023

12/13700 1119




Tl

\!

I

1AL ENYIAONYE

T

\

001 (403

S

ST S e S e

T T kg paapady T —:iq ?:7::_::“:_

W \S\N\W\ ﬂﬂ|\.( vl\\wxw QQ 144 pAARIY nﬂb.x Qa\&\ﬁ T ew Uiy y) \ﬂﬁwﬁ&\k&% Lq pauysibmay

__wl uﬂoﬂﬁ:s f_l — 2 ir uEFz::u .* - S

]

oo\:n,\n: thy S s ey Y :JL
YC&W(J Ry vJ..:uﬂ/v (.—U Q _Q ISIIATHUGY

U R N . @mggm sdi1 snog Bizq woIIaN9] ey al eidwies

o sjsal pajsanbey
’ 00-92(-50

I A lﬂll I |H ﬂ‘xl’_“ U conHadonosz [ oocamziy | sneanby ] EzesSien
R o k | 3daro0s 000z9zi L | smoarby VIO#CILL00

#ay e o fhojon

B4R PIRS NUBILIRAND RINY

priz-ces looe? il ;M3
‘e enueqgng

Sent-SHE(R0s)
AOYLE PR AN Saludnbiy ¢

e (IHO3TH AUOLSND-10-NIVHD o sisAuuy primO LA o
QL £




HALL ENVIROMMETAL

-
o~

e

4

l

S0 THUR)

f
&

i-14-

=3

{

JUBIEY POYIALN PATONE S UL PR 3Ly -

Saunyg £134053 pPAIRC KO Y - ¥

syl noyestkmnb

Q] panasp 3EuY - ¢

00-223-y¢ e

Sjtung Asaraz patdaze opispio Loamsyg agely - JRUS § Susodag 29 e panx] 1M - (1IN BIRUTILLE ]
(181} ur DL
FI awi aprydsapdogli) paT ssi] LUy
0o M {1 sy} =yeeg “ual gy
04 4 /] (1 5v) 212mn ‘wabaish
c1ro am 2paen) 4
oo an puoiuy
PR < 38 ON E ]
1D unadil Gdd% PR Odet Berbig wurpee H3u [FEA P HJIS  ShEA W7 ™) wsan) ULYEUYy
2 ‘cpbag VIZIso o Qiuny g
‘3eq dougy QT ] SishSuy oW 530N 00ET 2po7ysay SEeh Ul yed AT o oydaes
Gt [a)3] IYING
<t an awydsondomig prarassig 'srucydsoyy
a0 art (4 sy) sy "wabonny
0c'o un {43 sv) by ‘wabugn
o uN (0 Sw) 2Nt sy) semy
oT'o aN SpIoNI|
oz’ N /11 Ty |
ur o aN apiory
enn  wnlady Qduh IBAJRY O wwibiy surpeny Duany BA |3 ¥JS  BneAvdn bDd unsny sHjeuy
[ 45:H ‘opbag VEIZION DA Oy ‘oD
aleg dad 00/¥RIZ ) 3iEQ SisAteUy Gu/Bul sy 00E3 Bpajisal FUCH QI Y2ieg FOCU-EM 0} tjdwey
| PUBREERIO aslon)
HUrlg poyiap . puzg o
; s PSLIIDD AT IeAL
LUOdTRI AUVIWINIS DO N G A

AJOTRI0GE’ [ SISA[BUY [BRIDWUOHAU] {[TH]




Wlw ! st L4 paplasow oiano (LY - i vrab wopn padsp ndeuy - ¢
p—J
.. P POYIFPY PARISOSTE JU) WL PP WARUY - §} Ao patdanae appsino a2y IS - § Piury Suapoday 24t 13 paRiac) N - (K ey endy
=a - S —— [ . — R R o T
e
0 Sl 5p 266 i} Zt (53°4] a8 3 3iEkng
)] Gil S8 tin L] £ oL'o bI52 (N sy) oy 'wabompy
B Bice (A% leased goy Wiy Junwat 33YY FEARY NS 9nes ws 1 inssy ahjzuy
— 5199 ‘opbag 710Z109 oM gy uny Re[RUL o)
- 2yzQ dald 00rLZ ) Bind sisdeuny rh g 00E3 2pon ksal ssrdt ulyney s3 g fdwen
~ : S e 75 ci 5i €6 v 7 [} 9zt eje)ng
G £02 219 gil 58 B i} ] TS aApeudsoydayp) panossi srueudsnyd
1) e S el S3 [ a3 iy § [T} i Sy sipry ruabonipg
Gt 177 910¢ 31 w2 LLE a % 14 {1y sy) 2N uslagy
) 1z €290 78] 4] zal u 90 090 epuont j
(a1 (L1 B3L G 13 | cp %5 a3 5 405 LYY
G 45z 862 Gl 52 898 a2 t POST Fgninuy)
Brn s OdYs, IBA YOG Wrbi bummel SOy A USS  9MEAHGS  0d ysa iy
618G onhag wYHVZING oM arueny Half U]
ey day oKL caleq sisfeuy G450 oy 00£3 2P0 1s9L pogd Qi HHER FS9 Gt aydui=n
s Y ] 0’96 4} S z5 11 ARG
. G sl ca 9te 0 9 't a9s Bieyd soydoylO Caaessg  snreuidsolg
= 9 Sib 1] W] Q T oo S91°) tp1 5y Btk 'WIBOAIN
= 0 S <8 1ot 0 £ 0z'n age {1 5v) 2jeny "uIfianpy
= 0 Gl 59 ¥OL 0 99 0gn N aprand
= € Gt 48 7% 0 2 os o GG CpUaYD
oy o S < £ 36 g £ O£ D 86T opieig
= e e o jo e . A, o — e BETRAAT,
e Enp  punody  0d¥Y AISH Odd vy buirwon  23u% B/ NS BRIEAMNLS 1D KnS3Y alfjeuy
o SIES ophsg ¥TIZIOD DA a1 uny He Rl o)
=
‘ ajey darg OIPMZ ) 32y Sisheuy 0w (sunny oNg3 wepon 1531 POTH Qi yeg oL S D1 Gy aifweg
— — B
- uepsE R HERILXR]
&3 aUauaT - aYdg [enBo )y IojeIoge . PUEISE WY prod

ECif1O0 IR0 NI0AY
(LR R RS N M | AN

LUOLHAU AUYIWINAS O

0H-2301-07 2KeQ \....._O:w\wcﬁ—wﬁ_ m_mhm_-u.:{ JR2HIGNAULT [feH]




e sming 430031 paydance spigno [(XT B Spung ucisinunh sopsg pagaagsp iUy - ¢

AUEIH PUDILY PAEIDOSEE A U1 PIP2OP a1l jEaY - [ SN S12A0301 PA1RIIIE SLI5T0 Saanay aqds - 5 ey doiaoday) 3y e e N - (N RIATILL )Y
0 Gil 50 026 0 4 ) [11-08] £a'1 ejng
n Git [§e} # U6 U £ a1g | salpd {N sv) otesnr 'uaboayy
P10 pnady  Qdus EAISH QA ywiqutan o azgsy BALIFHWAS  2neANds g el sy
5z9g ‘oybay YIOZLOG DA (M uny Gl e
wirg dasy 02iIEL ‘MEq s13f RNy 16w spup 1= W ER SEeYH U YIIER Pstl Al eltwes

SISEDDE spaafo

aeddn(g expdg jonuc;) Licjeioqe | puv) eIt 1aforgy
- . . FCHILOD AP HA0A
LAOIIL AVVIWINS DO wmso Y 0oa NI




W

ex .

1
L

A

|
|

x3

==

‘I

108

§

t=x2

Ll

38

—~

—

016%)

[ =]

Qrii-idd

forebis) “ig EﬁL eipg

2<

dw\“uun\\N\\r
- Aﬁa\é =By

oRED

spruey| T S -
I ¥
1
A £ - AT YW
\ .’ - ,I'i T T = S T T k3 Al -Il'l’...l“]nﬂnlluvi.l
* INERS i e - ﬁ R SORET I i
a f l-lrl ey — - St e Tr Lo y " =y i)
,T. /b Q!&M:EQ u. :.mw..,w~ 3.? c?«.‘.v.&u;_ AJ_& A*.mw@:-
> ldlelzizlzlolnlglm mlel 4] 2l el w B
e ouc NEIEE W 3 m 5| 8| 8 = T W a2 m ONWIH [obot —{sunossgunn) oN Q| gdues | xuew| auy | sreqg
g ElEER MR EEEEE B ohIE
o Zla|lgo ] P @ glaly I -
b T EARS M .Mn P IS W W 3 m £ MM %. m oN O wm...,/& :2F100 sajduieg ﬁﬁ‘,muﬁwlzrm% H¥E]
g o] ozl x|BI5|ala|g| a3+ i q ] - —
T 3 :W Wmo 2o 2ls m 1Y M 2 3 \m Iy eidwes _m_w‘\.\a,a =% Jrououd
g o I E = =124 8~
8 g 5| slE glilg
8 a al= SIEL R
= w |8 zlg u1aBeunyy paloid . o
a St iz e Ay g -
Bl = LTES WAl "y
|l e
U4 7 Mﬂlﬁm m M 'm Nﬂ.ﬂl{h Q&“wmwhﬂ—u<

PEFR-8GZ (908) XB] « TRRG-RGZ (908) ]
PZy6L X1 pPogonT

£-Y 231G *IQ g9 1716

AOLYHOET] SISATYRY TYINIWNOUIANG TWH B

‘# §00foi

O .MW‘ quelf)

‘awiey paloid

446934 AQ01SN3-40-NIVHI




o B8/14/1999  1E:55 5E€5-345-41487 RolL ENVIRGHMERT AL PLGE AL

® % Hall Environmental

awm Analysis Laboratory

Hall envircnmental Analysis Laberatory 8/16/89
4901 Hawkins NE. Ste. A
Albuguerque, NV 87109

ECD Environmental
P O Box 93238
Albuquerque, NIV 877149

Dear Mr. Greg Bybse-

Enciosed are the resuits for ine analyses that were raquested. 7 heze were tone

accerding to ERA procadurss or equivalent

Detectisn limits are determined by EPA mathecoloagy

o No dste-mmnation of
comeounts below these (dendted by the ND or < sign) nas been made,

Pisase don't hasitate (o contact HEAL for any additional infarmat on of clartications.

Sincureiy:

Soott Hallenhecic
Laporatory Manager

Project: 938011C5/McCausland

4321 Fawkins ME, Suite &, Albuguerque NM 87109
Ph (505; 345-5875, Fax (5035) 248-4107
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1.0 INTRODUCTION

This report identifies the geologic field investigation which was performed for the
McCasland Ranch. High levels of chloride, bromide and conductivity have been identified
in the water trough and windmill well which the livestock drink from which lead to this
investigation. The apparent source of the chloride contamination is from an abandoned
oil/gas well which is located approximately 40 feet from the windmill well.

The site is located approximately 10 miles south of Hobbs, New Mexico to the east of
State Highway 18 (mile marker 41) in Township 20 South, Range 39 East, Section 30.
Open space, ranching and oil/gas operations are principle of the land in the immediate
area. Vegetation is sparse in the site vicinity and consists of mesquite covered dunes (5 to
I'5 teet high) and yucca plants. The climate at the site area is characterized by low
precipitation, a rapid rate of evaporation, and a high annual temperature and can be
classified as semi-arid conditions.







2.0 FIELD INVESTIGATION

A field investigation was performed at the McCasland Ranch to help confirm the source
and identify the extent of the chloride groundwater contamination. The investigation
consisted of mobilizing a Speedstar 30K air/mud rotary drill rig with a 900cfm/350 psi
compressor to the site. Three soil borings were advance to approximately 100 feet below
surface grade each using the air rotary drilling method and converted into groundwater
monitoring wells which the locations can be identified in the Site Plan (Figure 1). While
the soil borings were being advanced to determine the subsurface conditions, soil samples
were collected every 10 feet or change in lithology and recorded by a Certified
Professional Geologist. The monitor wells were installed in a triangular formation around
the plugged oil/gas well to help determine the site specific groundwater flow direction
(Figure 2) and help determine the extent of the contamination.

The three soil borings were very similar in lithologies as can be viewed in Figures 4, 5, &
6. Soil boring MW-1 consisted of a silty sand layer (SM) from surface to 5 feet, a red
brown clay layer (CL) from 5 feet to 14 feet, a caliche layer (SC/CL) with varying colors
from 14 feet to 75 feet, a silty sand with fine gravels layer from 75 feet to 92.5 feet (water
bearing zone), and a red clay layer (red bed) at 92.5 feet to total depth of 96 feet. Soil
boring MW-2 consisted of a silty sand layer from surface to 6 feet, a brown clay layer
from 6 feet to 17 feet, a caliche layer with varying colors from 17 feet to 80.5 feet, a sand
with silt layer from 80.5 feet to 98.5 feet (water bearing), and a red clay layer from 98.5
feet to total depth of 101 feet. Soil boring MW-3 consisted of sand with silt layer from
surface to 7 feet, a red-brown clay layer from 5 feet to 19 feet, a caliche layer from 19 feet
to 81 feet, a sand with silt layer from 81 feet to 92 (water bearing) and a red clay layer
from 92 feet to total depth.

Each soil boring was converted into a groundwater monitoring well which consisted of
4-inch Schedule 40, flush threaded PVC blank casing with 20 feet of 0.020 inch factory
slotted screen. Clean 10/20 graded silica sand was installed by tremie method around the
screen to approximately 2 feet above the screen overlain by a minimum 4-foot bentonite
seal hydrated with potable water every two feet. A bentonite grout seal was installed by
the tremie method from the bentonite seal to surface. A 6-inch diameter by 5-foot long
steel protective casing with locking cap was installed surrounded by a 2’ x 2° x 4”
concrete pad to complete the well. Each well was developed by bailing a minimum three
well volumes prior to installing temporary pumps to further develop the wells until clear of
sediment.




Each well was surveyed with a transit and rod to determine the top of casing (TOC) and

groundwater elevations to the nearest 0.01 of a foot. Specifics of each well are as
follows:

Top of Casing Depth to Water Groundwater

Monitor Well # Elevation (FT) from TOC (FT) Elevation (FT)
MW-1 99 78.81 20.19
MW-2 100 77.23 22.77
MW-3 98.5 81.72 16.78

Groundwater at the site appears to be flowing to the east-northeast direction with a
gradient of 0.05 ft/ft. (Figure 2).

After well development, the wells were sampled for chloride concentrations , bromide,
pH, and conductivity. The results are as follows:

Monitor Well # Chloride ppm  Bromide ppm pH Conductivity
MW-1 100 1 7.04 796
MW-2 130 1 7.4 1109

MW-3 860 2.8 8.32 4520
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SOIL BORING NO. MW-1 o e
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N e N
@ &) N N
i 49’ brown, large calcareous nodules 3 > N K
50 ) N . &
< .
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60— 60° tan-whitepurple = N AN =
\ N )
N4
\ /
c 68' > g
70~ v 2 //// 2
¥ 7
73’ yellow-brown 98 A 705 G
ap e . T S RO TS g
75'-92.5" Sand with silt, wet, ool el o8 7
| yellow-brown, fine gravels, o 1ol ol lel 1 O 22
80 subangular to subrounded 78040%"0"0"0 e @
coqoooaqd 9
SM DOOOQOOGJ
90 L 90—l /
82.5-TD Clay, wet, red, sli-plostic, very ~g5/
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HydroGeologic Services, Inc. CLIENT: EDDIE SEAY SOIL BORING NO.: MW-1
SITE: McCASLAND RANCH DRILLING METHOD: AR
”GS TOTAL DEPTH = 98 FEET LOGGED BY: B. WHALEY
ORILLER: DIAMOND BACK DRILLING DATE DRILLED: 174701
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HydroGeologic Services, Inc.
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CLIENT: EDDIE SEAY

SITE: McCASLAND RANCH
TOTAL DEPTH = 99 FEET
DRILLER: DIAMOND BACK DRILLING

SOIL BORING NOQ.: MW-2
DRILLING METHOD: AR

LOGGED BY: B. WHALEY
DATE DRILLED: 17485701
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HydroGeologic Services, Inc. CLIENT: EDDIE SEAY SOIL BORING NO.: MW-3
SITE: McCASLLAND RANCH DRILLING METHOD: AR
HGS TOTAL DEPTH = 95 FEET LOGGED BY: B. WHALEY
DRILLER: DIAMOND BACK DRILLING DATE DRILLED: /5/01







3.0 AQUIFER TEST

A 700 minute constant rate pump test was performed to determine the hydraulic
characteristics of the water bearing formation. The pump test was performed in Monitor
well MW-2 while MW-1 & MW-3 were used as observation wells. Prior to the pump test
a step test was performed to determine the pumping rate for the constant rate test. It was
determined that a pumping rate of 1 gallon per minute (GPM) was all the aquifer could
handle without pumping under. HydroGeologic Services, Inc. (HGS) performed the pump
test while Rio Grande Environmental (RGE) performed the pump test model.

Due to the relatively high conductivity of the aquifer matrix, drawdown was not observed
at either monitoring well, MW-1 and MW-3. Therefore, only the drawdown and recovery
recorded at the pumping well MW-2 was analyzed. RGE utilized MODFLOW to analyze
the drawdown data from MW-2. The MODFLOW model was set up an run using the
graphic user interface, Groundwater Vistas. The model consists of three 15-foot thick
layers and was approximately 300-feet by 300-feet. Constant head cells were positioned
in the upper and lower layers of the model to simulate the relatively steep gradient across
the site. The pumping well was positioned in the center of the model in the upper layer.
The grid spacing was designed to reduce boundary effects within the vicinity of the
pumping well. The model setup is shown in the attached figures.

Based on the model results, RGE estimated aquifer properties are as follows:

Horizontal Hydraulic Conductivity Kx  0.87 feet/day
Vertical Hydraulic Conductivity Kz 0.48 feet/day
Specific Yield Sy 0.16
Storativity S 0.0001

An iterative process was employed to achieve these estimates by comparing simulated
drawdown verses the actual drawdown observed at MW-2 during pumping. The attached
chart illustrates the match of the simulated and actual data. In addition, mass balance

summaries from the model (steady-state and transient and simulated drawdown/head
charts are included.
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McCasland Ranch MASS BALANCE SUMMARY
Hydrogeologle Pump Test MODFLOW MODEL
STEADY-STATE SIMULATION
Type row column layer segment reach flux

Racharge inflow 1 1 1 0 0 0
Recharge outflow 1 1 1 0 0 0
ET inflow 1 1 1 0 0 0
ET outflow 1 1 1 0 0 0
Qz Top inflow 1 1 1 ¢ 0 0
iz Top outflow 1 1 1 0 0 a
Qz Bottom inflow 1 i 1 Q 0 0
Qz Bottam outflow g 1 1 0 0 7722,883342
Slorage inflow 1 1 1 Q 0 g
Storage outflow 1 1 1 0 0 0
CH 1 3 4 1t D B765.108225
CH 1 4 1 0 0 451.608467
cH 1 5 1 0 0 289.386444
CH i 6 1 0 ¥ 227.496033
CH 1 7 1 0 0 225.047838
CH 1 8 1 0 0 223.31279
CH 1 ] 1 0 g 222,084932
CH i 10 1 0] 0 165,934816
CH 1 14 1 v 0 110.393799
CH 1 12 1 g Q 110.237068
CH 1 13 1 0 o 110.103745
CH 1 14 1 0 G 108,981165
CH 1 18 1 G 0 82.431702
CH 1 16 1 4] 0 £4.829098
CH ( 17 1 0 Q 54,91082
CH 1 18 1 0 0 54.804466
CH 1 18 1 0 Q 54.87099
CH 1 20 1 0 0 41.181672
CH 1 21 1 0 0 27.430887
CH 1 22 1 0 0 21.042823
Ch 1 23 1 Q g 16.456085
CH i i 1 O o 10.870268
CH 1 25 1 0 ) B.227457
CH 1 28 1 0 Q 10.980638
CH 1 27 1 0 0 16.453827
CH 1 28 1 0 0 21.837325
CH 1 29 1 ] o] 27.420027
CH 1 30 1 0 0 27.418411
Ch 1 31 1 0 0 41.124977
CH 1 32 1 Q 0 54.828426
CH 1 a3 1 0 0 54.82668
Ch 1 R 1 0 0 54.825317
CH 1 35 1 0 o 54825623
CH 1 36 1 0 ¢ £2.241951
CH 1 37 1 0 0 109.67083
CH 1 38 1 0 0 108.700806
CH 1 1 0 0 100.744171

Kl

RGE
January 2001 Page 10f3




McCasland Ranch MASS BALANCE SUMMARY

Hydrogeologic Fump Test MODFLOW MODEL
STEADY-STATE SIMULATION
Type row column layer segment reach flux

CH 1 40 1 0 0 109.80162
CH 1 41 1 0 0 164.838348
cH q 42 1 0 0 220.126007
CH 1 43 1 0 0 220.875186
CH 1 44 1 0 0 224.4268437
CH 1 45 1 0 0 278.218262
CH 1 46 1 0 0 421.730838
CH 1 47 1 0 0 431,575287
CH 1 44 1 Q 0 452.106621
CH 1 48 1 0 0 570.655028
Total IN 1 1 1 0 0 7723.0487
Total OUT 1 1 1 0 0 7722.883342
Rechargs inflow 1 1 1 0 0 0
Recharge outflow i 1 i 0 0 a
ET inflow 1 1 1 Q 0 0
ET outflow 1 1 1 0 0 Q
Qz Top Inflow 1 i 2 0 0 T722.883342
Qz Top outflow . 1 1 2 0 0 0
Qz Baitem inflow A 1 2 0 0 0
Qz Bottom outflow i 1 2 0 0 7722.560049
Staorage Inflow i 1 2 0 0 0
Starage cutfiow 1 1 2 0 0 0
Total IN 1 1 2 0 0 7722.883342
Total QUT 1 9 2 0 0 7722.560049
Recharge inflow 1 1 1 0 0 0
Recharge outflow 1 1 1 0 0 0
ET inflow 1 1 1 0 0 0
ET outflow 1 1 1 0 0 0
Qz Top inflow 1 1 3 0 0 7722.560049
Qz Top outflow 1 1 3 0 0 0
Qz Bottam inflow 1 1 3 0 0 0
Qz Bottom outflow 1 1 3 0 0 0
Storage inflow 1 1 3 Q 0 0
Storage outflow 1 1 3 0 0 0
CH 51 3 3 ] 0 -8768.565176
CH 51 4 3 Q 0 -451.881302
CH 51 5 3 0 0 -280.445084
CH 51 ] 3 4] 0 -227.447586
CH 51 7 3 0 ] -224.921738
CH 51 8 3 0 0 -223.115784
CH 51 9 3 0 0 -221.79248
CH 51 10 3 0 0 -185.808471
CH 51 11 3 0 0 -110.219841
CH 51 12 3 0 0 -110.05182
CH 81 13 3 0 0 -109.80802
CH 51 14 3 0 ] -108.78643
CH 51 15 ] 0 0 -82.273064

RGE

January 2001 Page 2 of 3



McCasland Ranch MASS BALANCE SUMMARY
Hydrogecloglc Pump Test MODFLOW MODEL
STEADY-STATE SIMULATION
Typo row column layer segment reach flux
CH 51 16 K| 0 (0] -54.821316
CH 51 17 3 0 0 -64.801666
CH 81 18 3 0 0 -54.78413
CH 51 18 3 0 0 «54. 768635
CH 81 20 3 0 ) ~41,067604
CH 51 21 3 0 0 -27.374841
CH 51 22 3 0 0 -21.89772
CH 51 23 3 0 0 -16.422211
CH 51 24 3 0 0 -10,8476565
CH 51 25 3 i 0] -8.210487
CH g1 26 3 D 0 -10.847012
CH 51 27 3 0 0 -18.41987
CH 51 28 3 0 0 -21.892019
CH 54 29 3 0 0 -27.363358
CH 51 30 3 Q 3] -27.2861731
CH 51 K3 3 0 0 -41.038867
CH 51 32 3 o] 0 -54.718198
CH 54 33 3 0 0 .54.713642
CH 51 34 3 0 0 -84.712841
. CH 51 36 3 0 0 -54.,713795
CH 81 36 3 0 0 -82.075752
CH a1 37 3 0 D -109.452827
CH 51 38 3 0 0 ~108.487948
CH 81 38 3 0 0 -108.837651
CH 81 40 3 0 0 -109.802608
CH 41 41 3 0 1] -164.558
CH 51 42 3 0 0 -219,783188
CH 59 43 3 Q Q -220.374878
CH &1 44 3 O 0 221472775
CH 51 45 3 0 0 <277 871849
CH 51 46 3 O 0 -421.,528442
CH 51 47 3 0 0 -431.892529
CH 51 48 3 0 0 -452 435088
CH &1 48 3 0 ] .878.888184
Total IN 1 1 3 ¢ 0 7722.5680048
Total QUT 1 1 3 0 0 7722643522
Grand Total IN 0 0 0 0 0 77230487
Grand Total QUT ¢ 0 0 0 0 7722.6435822
Grand Total ERROR 0 0 0 0 0 0.005248

RGE
Januvary 2001 Page 3 of 3




McCasiand Ranch MASS BALANCE SUMMARY

Hydrogeclogic Pump Tast MODFLOW MODEL

TRANSIENT SIMULATION

Type row column layer segment roach flux

Recharge inflow 1 ( 1 .0 0 0
Racharge outfiow 1 1 1 0 0 0
ET inflow 1 1 1 0 0 0
ET outflow 1 1 1 v ¢ 0
iz Top inflow 1 4 1 0 Q 0
Qz Top outflow i 1 1 0 0 0
Qz Bottom inflow 1 1 1 0 0 0
Qz Bottom outflow i 1 1 it} 0 7670.803838
Storage inflow i i 1 o @ 4.854854
Storage outflow 1 1 1 ] 0 44.036839
CH 1 3 1 Q Q0 B78.084351
CH b 4 1] 0 0 450.614748
CH 1 5 1 0 {1 2B8.8464B4
CH 1 8 1 0 0 226.880234
CH 1 7 1 0 0 224417968
CH 1 8 1 0 0 222.672748
CH 1 9 1 0 0 221.408502
CH 1 10 1 G 0 165.441513
CH 1 11 1 0 0 110.082271
CH 1 12 1 0 0 100.903262
CH 1 13 1 0 0 109767677
GH 1 14 1 0 0  109.652888
M 1 15 1 0 0 824176605
CH 1 16 1 0 & R4, 758306
CH 1 17 1 o ¢ 54,73962
CH 1 18 4 0 0 54,722805
CH 1 19 1 0 0 54707882
CH 1 20 1 Q 0 41.022318
CH 1 21 1 0 Q 27. 344536
CH 1 22 1 M 0 21.373667
CH 1 23 1 0 0 18.404 182
CH 1 24 1 0 0 10938637
CH 1 pre) 1 0 0 8.201483
CH 1 26 1 0 0 10.534992
CH 1 27 1 0 0 16401833
CH 1 28 1 0 0 Z1.867058
CH 1 29 1 0 0 R7.333244
CH i 30 1 0 0 27.331564
(EH | 31 1 4] 0 40.884579
CH 1 32 1 ] 0 54658357
CH 1 33 1 0 0 54852321
CH 1 34 1 0 0 £4.650913
CH 1 2B 1 D 0 54851118
CH i 38 1 0 0 81.880118
GH 1 37 1 o 0 100.321762
CH 1 38 1 0 0 108,352074
CH 1 39 1 g 0 108.396087

Page 1 of 3



McCasland Ranch MASS BALANCE SUMMARY

Hydrogaeologic Pump Test MODFLOW MODEL

TRANSIENT SIMULATION

Type row column layer segment reach flux

CH 1 40 1 0 0 108.454437
CH 1 41 1 0 0  164.31987
CH 1 42 1 Q 0 219.439867
CH 1 43 1 0 0 21906498
CH 1 44 1 0 0 220.782579
CH i 45 1 0 0 277.384788
CH 1 46 1 0 0 420.509338
CH 1 47 1 Q 0 430391832
CH 1 48 i 0 0 451.045683
CH 1 49 1 0 0 878517212
Wall 25 25 1 0 0 0
Total IN 1 1 1 0 0 7714.629608
Total OUT 1 1 1 0 0 7714.640689
Racharge ntlow 1 1 1 0 0 o
Racharge outflow 1 1 1 0 0 0
ET inflow 1 1 1 0 0 0
ET outflow 1 1 1 0 0 0
Qz Top inflaw i 1 2 0 0 7670.60385
Qz Top ouiflow 1 1 2 0 0 0
Q2 Bottom inflaw 1 1 2 0 0 0
Qz Bottom outflow 1 1 2 0 0 7885.488799
Storage Inflow 1 9 2 0 0 16.211513
Siorage outfiow 1 1 2 0 4] 21.451808
Total IN 1 1 2 0 0 7886.815383
Total QUT 1 1 2 0 0 76866.841605
Recharge inflow 1 1 1 0 0 0
Recharge outflow 1 i 1 ¥ 0 0
ET inflow 1 1 1 0 ] 0
ET outflow 1 1 1 0 0 0
Qz Top inflow 1 1 3 0 0 7865488798
Qz Teop outflow 1 i 3 0 0 0
Qz Bottom inflow 1 1 3 0 0 0
Qz Botiom cutflow 1 1 3 0 o 0
Storage inflow i i 3 0 0 38.800581
Storage cutflow 1 1 3 0 0 0
CH 51 3 3 0 0 -875,348548
CH 51 4 3 Q 0 -450.514282
CH 51 5 3 0 0 -288.491425
CH 51 6 3 0 0 -226.715851
CH 51 7 3 0 Q0 -224 222872
CH 81 8 3 4] 0 -222.450058
CH 51 ] 3 g 0 -221.158878
CH 51 10 3 4 8 -168.242188
CH 51 11 3 0 0 -108.923119
CH 51 12 3 0 0 -109.75848
CH : 51 13 3 0 0 -109.619606
CH 51 14 3 0 0 -108.600989

Page 2 of 3
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McCasiand Ranch MASS BALANCE SUMMARY

Hydrogeologic Pump Test MODFLOW MODEL

TRANSIENT SIMULATION

Type row column layer segment raach flux

CH 81 18 3 0 D -82.060417
CH 51 16 3 ] 0 -54.675889
CH 1 17 3 0 0 54660822
CH 51 18 3 0 0 -54643082
CH 51 19 3 0 Q -54.62759
CH 51 20 3 0 0 -40.861769
CH 81 21 3 Q 0 -27.304029
CH 51 22 3 0 0 -21,84118
CH 51 23 3 0 0 -18.379782
CH 81 24 3 0 0 -10.919352
Ch 51 25 3 0 0 -8.18926
CH 51 26 3 0 0 -10.918683
CH 51 27 3 o 0 -18.,377344
CH 51 28 3 0 0 -21.835282
CH 51 29 3 0 0 -27.202313
CH 51 30 3 0 0 -27.290585
CH 51 31 3 0 0 -40.93288
CH 51 32 3 0 0 -54.673059
CH 54 33 3 0 0 .54,589904
cH 51 34 3 0 0  -54.58842
CH 81 35 3 4] 0 -54.568615
CH 59 36 3 0 0 -81.858415
CH 51 37 3 0 0 -109.157257
CH 51 KE:| 3 0 0 -109.188507
CH 51 39 3 0 0 -109.233887
CH 51 40 3 0 ¢ -108.294108
CH 51 41 3 0 0 -184.083588
CH 81 42 3 0 0 -219.134613
CH 51 43 3 0 0 -219.704407
CH 51 44 3 0 0 -220.479891
CH 51 45 3 0 0 -277.073385
CH 51 46 3 0 0 -420.118011
CH 51 47 3 0 0 -430.122131
CH 31 48 3 0] 0 «450.951385
CH 81 49 3 0 g 87881189
Tota! IN 1 1 3 0 0 7704.28038
Total QUT 1 1 3 g 0 7704361263
Grand Total IN 0 ] 0 o] 0 7789.841773
Grand Total QUT 0 0 Q 0 0 7782.839908
Grand Tota ERROR O 0 D 0 0 .0.00255

Page 3of 3







40 CONCLUSIONS/RECOMMENDATIONS

Based on the recently installed monitoring wells, groundwater flow
direction is to the East-Northeast at a gradient of 0.05 ft/ft.

Chloride contamination has been identified in MW-3 at 860 ppm.

The source of contamination appears to be from the plugged oil/gas well.
If the well was not pressure grouted correctly the chloride contamination
could migrate up through the well annulus.

Additional wells are needed (min 3 to 5) to determine the extent of the
chloride plume.

The initial pump test served its purpose to help define the characteristics of
the aquifer. When designing a pump and treat system, more information is
needed. HGS suggest performing another pump test of longer duration
(min. 24 hrs) with an observation within 10-feet of the pumping well.

To prevent further chloride contamination of the the aquifer, HGS suggests
properly abandoning the upper portion of the plugged oil/gas well. The
well should be overdrilled using the Air Rotary Casing Hammer (ARCH)
method with 9 5/8” drive pipe to a minimum 200 feet and backfilled with
grout from the bottom up to assure the a proper seal.




ESTIMATED COST OF CLEANUP OF GROUNDWATER
McCASLAND RANCH

The McCasland Ranch is approximately 15 minutes south of Hobbs, New Mexico on
state road 18. There is oil production throughout the property. The fresh water zone is
less than 100 feet from the surface. Water samples taken from various windmills on the

property have shown one windmill with elevated levels of inorganic compounds (anions).

This particular windmill has been tested several times since March 31,1998. Due to the
continued indication of contamination in this area, it has become necessary to develop a
program to treat the affected groundwater.

In order to formulate a reasonable cost of cleanup of the groundwater on the McCasland
Ranch, three areas must be considered. The first is the elimination of the source of the
contamination. The second is the definition of the boundaries of the plume. The final is

the treatment of the impacted groundwater. A breakdown of all estimated costs is
attached.

The source of the contamination must be eliminated in order to provide the most efficient
and cost effective cost of cleanup of the impacted groundwater. Due to the fact that the
levels of contamination have not significantly diminished in the last 2 years, it is
reasonable to believe that the contamination is ongoing. The impacted groundwater
contains elevated levels of both chloride and bromide. This is consistent with an impact
from oil field type contamination

The recently placed monitor well, approximately 175 feet up gradient (MW 1) from both
the windmill and plugged well, had diminished levels of both chloride (100 ppm) and
bromide (1 ppm). The monitor well approximately 125 feet down gradient (MW3) from
both the windmill and plugged well had elevated levels of both chloride (870 ppm) and
bromide (2.8 ppm). This information indicates that the contamination has occurred
somewhere between the two monitor wells.

There are three check valves between the large holding tank and bottom of the windmill.
These were inspected on November 28, 2000. The windmill pump was removed and the
well developed with an electric pump. The water well service operator, Mr. Jay Anthony,
inspected the check valves on the windmill pump. In addition, while the pipe was
disconnected from the large water holding tank, the valve was opened. No water leaked
from the tank. The water level was several feet above the level of the valve. The only
other source of contamination between the two monitor wells is the plugged well

approximately 50 feet northeast of the windmill. The plugged well is the most likely
source of contamination.



ECD Environmental, Inc.

In order to formulate a cost for the elimination of the source of the contamination, Maryo
Marrs Casing Pullers of Kermit, Texas was contacted. After a description of the
problem, a cost for the replugging of the well was formulated. This cost is only an
estimate. The costs may increase depending on what is encountered once the well is
entered.

Once the source has been eliminated, it would be necessary to delineate the groundwater
contamination plume. This could be accomplished with the installation of monitor wells.
Because the direction and southwestern boundary of the contamination has already been
established, a limited number of monitor wells should be necessary to profile the existing
plume. After a discussion with Mr. Bill Whaley CPG of HydroGeologic Services, Inc.,
an estimate of 3 to 5 additional wells should be sufficient.

Treatment of the groundwater would be accomplished by pumping out the contaminated
water and running it through the system. Some or all of the monitor wells could be
utilized to extract the groundwater to be treated. After considering several technologies,
a reverse osmotic (RO) system was the most cost effective for the removal of the target
contaminates.

Once the system had been installed the treatment of the groundwater would occur over
several years. The length of time is dependent on the size of the plume, amount of
contamination encountered and the mobility of the groundwater. An estimate for the
duration of the treatment is between 8 to 10 years.

Additional costs not discussed previously would be the continued sampling and chemical
analysis of the water. This analysis would occur before and after treatment on a quarterly
basis. Maintenance of the treatment system would occur on an annual basis.




Replugging Plugged Well
Drill Rig, Pulling Unit and hands:

Profile groundwater contamination
3 to 5 monitor wells
pumps and piping

Installation reverse osmosis svstem
150 gal/day

800 gal/day

3000gal/day

Annual maintenance

Quarterly sampling and analvsis
Sampier, laboratory analysis

Estimated Cost of Cleanup

$20.000 to $25,000

$9.500 ea.
$1.800 ca.

$ 3,900
$ 4.995
$11.900
$ 2,000

$10.000/vr

Total cost of cleanup Low $153,800 High $213,400

ECD Environmental, Inc.
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n Hall Environmental

a8 Analysis Laboratory

Fanuery 12, 2001

Creg Byhee

ECD Environmenral

20 Box 9328
2lboguesque, NM 87116
TEL: (503) 758-7656
FAX (303) 788-7601

RE: McZasland Qrder Wo.. 6101044

Dear Grzg Bybee:

Hali Enviropmental Analysis Laboraory received 3 wamnples on 101 “or the anajvses
presentad in the following repon,

These were aznalyzed according to EPA procedures or equiveient.

Detzction iimits are determined by EPA methodolsgy. No deterninaton of
compounds below these (denc.ed by te ND or < sign) has been madse.
Pliease dor't hesitate 1 contaci HEAL for azy addinonal informatinn or clarificenons.

Sincerely.

-

/ﬁf’%f"

Andy Freeman Semor Project Manager
Nancy MeDuffie, Assisizt Laboratory Manager

4801 Hawkins NE, Suile A, albugueraue, NM 37106
Pr (593) 345-3375, Fax (505) 343-3107
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FEE-12-2000 00081 14031 HALL ENVIROSMENTAS iFED
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Hall Exvironmental Analysis Laboratory Date: [2-dan-0!
CLIENT: ECD Enviroamental Client Ssmple ID: MW-1
Lab Ocder: 010104 Collection Date: ;/8/01
Project: McCasland
Lab I 0101644-01 Matrix: AQUEOUS
Analyses Resulr Limtt Qual Unuts DF Date Analyzed
ANIONS BY 300.0 E3oe Analyst: SDU
Sromide 1.C 0.50 mg/l £ 1170/01
Chiorite 100 0.50 mg/l 5 1110/0
Flueride ND 0.50 mg'L g 1110/07
Nitrata {As NMiNiite {As N) 1.8 050 myiL 3 mom
Phesshonus, Dissolved NP 2.5 mygfL 5 1201
Qnihapnasphais (As F)
Suttate 89 a5 e, & 11201
TPH BY 418.4 E418.4 Analyst J7
Peunleum Hydrccarbons, TR ND .0 mol. 1 111
Cualificrs: ND - Nat Detez:2d al the Reporting Limit 5« Stke Kzoovery oasice cooped T eovery liom's
J - Anaiyie cetested pelow quanintobac hmits R - RIPD suside cecested meovery liniits
B - anulyie deteeted 1o the asgocizted »letod Brank T« Value abuve guantitidon range

~ - value execeds Munizen Copiaunan: Lavel Page 1 of 3




Hall Environmental Analysis Laboratory

Deter 12-Jan-01

CLIENT: ECD Environmena! Client Samzple ID: MW.2
Laly Order: 0101044 Collection Duie: (/8/0]
Projecic MeCusiand
Lab ID: 0121044-52 Matrix: A QUEQUS
Aralyses Result Limit Qual Unics DF Date Analyzed
ANIONS BY 300.0 E3D0 Anzlyst: SDU
Bramide 1.3 0.50 maik 5 110601
Chicride 13 Q.5¢ mai & 110/01
Fluoride ND 0.5C mgil 5 i/
NItate [As NisNItite (As N) 1.1 0.50 meiL g e
Phosphorys, Bissolvad ND Qe mgiL 5 “110/01
Orthophosphale (As P}
Sulfate 51 25 mg/L 5 AN
TPH BY 418.1 Ed13.14 Analyst: T
Perraleum MWyarozarbors, TR ND 1.0 g/t 1 1Ry
Qualifiers: NE - Not Deegied 1 the Peponing Limic 3~ Spike Racovey autsids acceptsd recavery imig

I= Anulyte decezied below quumititation limits

B - Aralvie deteeied u: 1lie acsocialed Method Blank

* - Value exeseds M oimum Comaminant Leve)

R - RPD oumids aecepled recovery fimim

= Value sbave 3aaut @uon gy

Pape 2 of 3




FEE=DomSUU TN Fanol RSLL BNV IR0N

Hall Environmental Analysis Laboratory Date: /2-Jan-0!
CLIENT: ECD Enviroumsntal Clisnt Sample [D: MW.3
Lab Order: 01073044 Collactdorn Dare: 1/8/0]
Froject: MeCaslaad
Lub ID: 010164403 Matrix: AQUEQUS
Analvyscs Resuit Limit Qual Units DT Date Anatyzed
ANIONS BY 300.0 E300 Anzlyst SDU
Bromide 28 0.5 mgiL o 1/1C/01
Chtorize B70 10 mail iy 112/
Fiuoride ND 2.5 ngil £ 123901
Nirate (As Ni+NiAle (As N 1.9 .50 mgi 5 11001
Phaspharus, Bissolvad ND 2.5 mgil. S 110,01
Srihomnosphale (As P}
Sulfate a5 25 mail 8 110!01
TPH BY 415.1 E4diB.1 : Snaivsl JT
Pelruleum Hycicearaons, TR ND 1.2 gL 1 11701
Qualilicrs: MD . Nal Driec' =d M ths hevoruag Limi € - Spiliz Recovemy aata de 3eceried recover limiis
5 - Anniyte dewecied below qunnititaion lmits R - RPC gutics 1isepied recoy v lisnits
8- amyns daiected in e assuciated Methid lank £ - Yalue above quant.atien rnge

* . Valoe mreeeds Marimum Centaininaat Levs! Fage 3 of'3




FE-LZZDUTON 15l HALL ENVIAUMKERTAL S kDG 3t A rA0/02
JAN=12=01 12:C¢ ?rm‘.:”ALYT)C&L +208?E33E’ T=018 P.BI/DE Job=D13

SVL ANALYTICAr, INC.

ne Govormment Gulah P.0s Dox 523 s ¥sllogy, ILdaha 63B5TeCLS26 s  Dhenei (208)784-3230 e Paxt (300)783~0ad1

——

REFORT OF ANALYTICATLT RESULTS

CLIENT ¢ RALL ENVIRONMENTAL 8VL JCB No. : 96636
8SVL SAMPLE No.: 253063
CLIERT SAMPLE ID: 010.:084=01C
SEample Collected: 1/08/01 '
Sample Receipt : 1/11/01 Matrix: WATER
Date of Repart : 1/12/01
: Taat
Determinatisn Result Unite Diilution Method Date Referanca
Cation Sum 8.10 meq/L 1 1/11/01
Calecinm 80.4 nmg/L 1 60108 1/11/01 2
Potassinm 4.4 ma/L 1 60108 1/11/01 2
Magnerium ' 12.7 mg/L 16010 1/11/01 2
Sodium 6744 ng/L 1 60108 1/11l/01 2
8ilver . <0.005 mg/L 1 60108 1/11/01 2
Arsenic g.01 %G/ T 1 5010B 1/11/01 2
Barium 0.106 mg/L 1 601 1/11/01 2
Cadmium <0,0802 mg/L 1 6DL10B 1/12/01 2
Chromium <0.006 mg/L 1 60108 1712701 2
Mercurv . <0.0004 mg/L 2 7470 1/11/01 2
Tead <0.005 mg/L 1 §010B 1/12/01 2
| Selenium 0.01 mg/L 160108 1/11/01 2

REPERINCESS L) *Hothods 2o0r Chazlcal iralymis of Wamer end Wastos*, D¥A-§00/4-39-30; 2) °*Tast Mathedp for Zvaluating
§0Lid Wamtes, 3rd Edivion, §W B46, 2934; ) *atapdard kytheds for the Zusination of Watar sud Wartawncar®,
lech 2D, 1982; 4) ASTX Matitwd; 5) 40 GPR, Pazt 261

Rewieued By: ’*’ﬂ,u_,é/; ,?4 ,{Mj vate_J/f1s-/o )

1712720 11850

R "o e eeamas  aess

Paat-it® Fax Noto 7671 {Data {p‘ns"e. >
“STEtiE Flodes "Beis i
“YEIL E4y. UL AU YA
Phaana # |Pnore @

[bps) zys- ey ™




FEE-L-0000H80 1330 HALL ENVIROMMENTAL  [RAEDSDS 345 4007 P 06/023

JAk=12-01  12:0€ From&ﬂMYTlSAL +208?B308!‘ T-016 P.02/26 Job-C15

SVL ANALYTICAY., INC. i

Ona Governmant &alck s P.0. Bax 22 . Keilogg, Idaba BIRII=5329 [ Phones (2583 724-135) » Fuxz (308:782-¢39)

REPORT OF ANATLYTICAL RESULTS

CLIENT $ EALL ENVIRONMEMTATL . SVL JCB No. : 58638
SVL SAMPLE No.: 283064

CLIENT SAMFLE IDz 0101044-02C
Sampla Cellected: 1/02/01

Samnle Rezmoipt @ 1/11/01 Matrix: WATER
Date of Report : 1/12/01
Test
Determination Result Unity Dilutien Method Date Reference
Catiom Sum 8.5  meg/L 1 1/11/01 -
Caleium 83.4 mo/L 18010 1/11r/01 2
| Potassium , 4.5 mg/L 1 40108 1/11/01 2
| Magnesium 4.2 mg/L I é010B  1/11/01 2
; Sodium . 7¢.8 mg/L 1 60108 1/1L/01 2
; Silvexr <0.,005 mg/L 1 s010B 1,/11/01 2
| Arsenic <C.01 mg/ L 1 6C108 1/1L/01 2
‘ Barium 0.112 mg/L 3 60108 1/1i/01 2
Cacmitm <0.8CZ mg/L 1 6010E 1/11/C1 2
Crromiue <0.396 mg/L 1 60108 l/1ll/01 2
Mercury <0.0202 mg/L 1 7470 1/11/01 2
Lead <0,.00% mg/L 160108  1/11/01 2
: Selenium <0.01 mg/L 1 60108 1/11/01 2

REFEIXRCICE )} “Mothods $or Ghomical Analynia of Water and Vnaren®, BIaws00/8wiDulty 3) 'Tuut Lothoda for nv-u-u;,q
Falid Wagten, Jrd Delriont, 6W B4€, 18947 1) *Stmmderd Mathads for the Bxamiratiocn of Watar and Waggowstez*,
10th &9, 1993 {) ASIX Wethod; 51 43 CTR, Past 341

Reviewed By: ""7’{6,,{»}{ 'é*(ff_,‘f Date / f//;.'/a/

1/1a/91 15D




FER- 220000005 13:32 WALL TXVIRONMERTS: CTREBD WI AT R0

JAN=12-31 12:0T Frum:S@MLY'ICiL 4238735“9' T-C18 P.C3/06 Job-0[5

SVL ANALYTICAL, INC.

@no Jovarnasnt culzn [] r.0. 3ox 92§ [ ] Kallogg, I3aho  0I037-003§ ] Pncusy {200)784-1280 [ Fwor (208)783-389)

REPORT OF ANAILYTICAY RESULTS

CLIENT : HALL ENVIRONMENTAL 8VL JOB No. : 86636
SVL SAMPLE Neo.: 253085

CLIENT SAMPLE ID: (101044-030C

Sample Cecllected: 1/08/01

Sample Receipt : 1/11/01 Matrix: WATER
Date of Report : 1/12/021

Tast
Determination Regult Units Dilution Methcd Date Reference
Catisn Sum 31.6 maq/L 1 1,14/081
Caleium 393 mg/L 1 a0lo8 1/11/01 2
Potassium 8.0 ne/L 1 601cn 1/11/01 2
Magnesium ‘ 67.3 mg/L 1 60108 1/11/0Q1 2
Sodium 143 mg/L 1 &D0lor 1/12/01 2
Silver <0.005 mg/L 1 60108 1/11/0! 2
Arseunic 0.02 mng/L 1 601CB 1/11/01 2
Berium 0.532 mng/L L 60108  1/1i1/01 2
Cadmi.um <0.002 mg/L 1 6C10B  1/11/01 2
Chromium <0.006 =mg/L 1 60108 1/11/01 2
Mercury <0.0002 mg/L i 7470 1712701 2
Lead <0.005 mg/L 1 60108 1/11/01 2
g Selenium D.02 mg/L 1 60l0B 1/11/0 2

[UTEXIUCTVr 1) *Methada £o0t Chamicel Aralysis of Watos and ¥astes”, EPREO/4-T6.38; 313 "Twst Nethods for Tusluating
Soldd Wawtms, Jod Stileian®, BW BAS, 1994) )) *Dtamiaczc Hothads 282 ThS TRAminak-an atf Water asd WastowWhler<,
18tk 2D, 19827 4) ASTH Matnad; 3) 40 PR, Past I61

Raviewed By: gﬁz;4§ A ey - Dete /LEE/Q/

1/12/41 13150




-0 1383

Bl BV LROSKENTAL

JAN=12=01 12:27  From:SVL ANALYTICAL

SVL ANALYTICAL, INC.

+2087630891

Fadlins 35 41

P.908,023

r-Ci8 P.04/06 Job-015

Quality Control Repert

Part I Prep 3lank apd Laboratory Conmtrol Sample

l client :HALL ENVIRONMENTAL SVL JOS Na, :96836
Analyain
Analyte Matbod |Matrix| Unite .| Prep Blank| True—-LeS—Found |LCS &R Date
gllver 6010 |WATER mg/L <0,005 1.00 0.984 58.43 1711701
Arsenie EC10B |WATER |mg/L <0,01 1.c0 1.01 103.0 /1101
Barium 60108 |WATER |mg/L <0,002 1.00 0.984 88.4 1101
calocim 60108 {WATER 'mg/L <0.04 2e.¢% l8.9 94,5 1/11/01
Cadmium 6010R |WATER |mg/L €0.002 | 1.0D 1.00 1g0.¢ 1711/01
chramium 60108 |WATER |mg/T <0.006 | 1.0 1.00 100.0 1711701
Potagoium 60108 |(WATER |mg/~ <l.C ! 30.0 J:.0 23.13 1/11/61
Magneeium 60108 [WATZR |mg/L <004 | 0.0 18.6 3.0 | 1/11/01
sedium 50108 |WATER |mg/L <0.1 20.0 18.1 20.5 17131701
Leoad 60108 {WARRR mg/L <0.005 L.Ce 0.987 98.7 111703
| Selenium SOLOE |WATER |mg/L <a3,01 ~.00 0.37 $7.0 17117038
| Maxeury 7470 |WATER |mg/l -ct:.’:xm':.zl 0. 0050 0.0049| 96.0 1/11/!;1[
LEGEND!

146 » labmeatary Conmtral Qanpls

~I06 (R a ICE Perapat Racowery

B7% = et Appliceplu

wiams 1usd



R0 1633 RALL ERVIROMENTAL o (RARIS0R 35 407 P.009/023

v

JAN-TE-31 12107 From:SVL ANALYTICAL +20878308¢51 T-0E P.CY/GE Job-D1S
SVL. ANALYTICAL, INC. Quality Contrel Report
Part Il Duplicate and Spike Analysis
clieut :HALL ENVIRONMENTAL SVL JOB No 96636
C SAMPLE ID rPuplizase or MSD— Matrix Spike | Teet
Toegt Methed MAtrix | Unlts Rosult({ Found RPDS Rasult  SPR ADD SR |pate
i
\g §010B WATER 1 mg/L <0,005 <C.005 3 voL 1.0 1.00 i01.0) 1/11/01
- 6010B WATER 1 mg/L 0.01 e.or | 0.0 1.06  1.00 1c3.0] L/1./01
s 50108 WATER 1 mg/L 0,106 0.113 6.4 1.19 1.00 98.4| 1/11/01
a 50108 WATER 1 mg/L 80.4 85.0 5.6] 95.5  20.¢ | 77.5| w1l/01
2 60108 WATER 1 mg/m <0.,002 <C.002 uDL n.%83 1,00 ¢ 39.8! 1/12/01
= 60108 WATER 1 mg/L <0.006 <C.20E oL S1.0 1.00 p101.0, 1712701
t 6010R WATZR 1 mg/h 4.4 8.5 2.2 32.9 30.0 85.a] 21/11/01
g 6§010B WATER 1 wy/l 1247 13,4 5.4 30.8 20.0 80.5, 1/1i/0%
£ §01CB WATER 1 wg/% 67.4 1.0 5.2 B3.0 20.9 A 78.0] 1/11/01
"5 6010B WATER 1 mg/L <0.205 <D,008 UCL 9.988  1.00 568.8; 2/12/01
e 60108 WATER 1 mgs/L 0.0 <0.01 200.0 1.00 1.90 T 98.0) /13701
ig 7470 WATER 1 mg/% % <0.20D4! <0.009¢ upL 0,0032 3.0020 110.9) 1/11/01
H L 1
LEGEND ¢
ARNE « ({EAN - BOP./( (AN @ pUPIFE) T 308 U w SuLn BAK & CUP NSt Qevwcted.
P& w ((BPK = WMDY/ (3P + wgD)/2) e 180} & o puplicate/MID colmm iladlcxiss WHO.

GRIET 20D ad)lumyw, kK = PosT DLgest Shika; R = Percant focavery N/h e fot Analyseds L & 48 » Reuult mare rthan 4Y the 2piks Added
QCc Sampla 1z BUL SAM No.: 253063  client sample ID: 0101944-01C

L/32/81 ILED
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Hall Environmental Analysis Laboratory

Dater 26-Lee-00

i IREE

ECD Eavirorumeantal

CLIENT: Ciiesst S2mple iD: MeCasland Wincmiil isi Purge
L.ab Qrder; Q0l1i548 Collectivn Date: 11/28/00
Project: McCasland
Lab 1T 0011154-03 Mar-ix: AQUECUE
Analyses Result Limit Qual Units Df Date Anaiyzed
ANICNSE BY 300.0 ESC0 Anaiyst. SDU
Oromide 4.0 0.5C mg/L 5 12nen
Chlorige 1500 22 myfa 200 12i°4i00
Flygrids ND 388 mgll 3 12700
Hitroger Mirzie (As N 1h C.5¢ my/L & ketigtiohe]
Niragar Nitrle (43 N ND 25 mgiie 3 120450
Phespharus, Dissolved 43 .5 mai 5 52 :00
Crihophosphain (As B)
Sulfete 100 2.5 mgil. 5 1217000

Quallflcry:

ND = Not D2iezted at the eporting Linut

1~ Atnlyte detecied beiow guanititeticn limits

8 - Analyte dstseied in e assaened Method Blaik

“ « Valve avceed: Maximum Canominat Les st

¢ - Speke Zesovery duiside asesped meovesy limits

R - RPD natside zovep et recovery lindila

E « Value apove quantiticion range

Pagz 1073




FEE-L-20000000 13035 WAL ESVIRORMENTAL

Hall Environmental Analysis Laboratory

ROGIRIE

Date:

I
J

iy P

36-Dec-00

Ciient Sasmple iD:

J - Antlyts detected betaw quanitilsto y Hmits
B - Angivte derectad in the assceiued iMethod Blunk

* . Value exerecs Maximum Contarcinut Level

CLIENT: ECD Envircnmenrat McCaslard Windmill
Lab Order: G0ilind Colicetion Dater 11728/00
Profeet: McCasland
Lab TD; 0011154-02 Matrix: AQUEOUS
Anaiyses Resalt Limit Qnal Units DF Date Anaiyzed
ANICNS BY 300.0 E300 Anglyst: SDU
Bromide 28 0.10 ment 1 12100
Chlorigs 1100 §.0 e L3 12114190
Fluoride ND 0.1G meil 1 1211400
Kitroger, Niitais iAs N) 1.7 0.10 il ! 1271/00
Nitrogen, Nirite (As N) ND 0.50 mo/t, 1 1271/00
Phosphorus, Dissdivec ND 050 mg/L 1 12/1/30
QOrthophaspnate (As P}
Syltala as 25 mgiL LS 1211200
Qunlifiers: ND « Not Detected at the Reporing Limit 5 - Spike Recovey owside accepied recevery itiits

X - RPD ouside sezenrec recovery Hmiks

£« Vulue nbeve Jusnuittion FAIgC

Pape = of 5




FEE-LT-2000005 13035 BALL BNVIROMIERTAL

Hall Environmental Analysis Laboratory

Dew: 20-Dec-00

CLIENT: ECT Environmentol Chienmt Sample 1D MceCacland 3lank
Lab Order: 001:15& Cotlection Date; 11/28/00
Project: MeCasland
Lab ID: 001:152.03 Marrix: AQUEQUS
Analyscs : Resuit Limit Gual Upits DF Date Anailyzed
ANIONS BY 300.0 EJC0 Analyst: $DU
Bromide n.20 0.10 gL 1 124109
Chlorida 2 .10 mgL 1 12/1/30
Fluoide 0.86 010 mgfL 1 1207k
Nitrogan. N-trae (As N) Ry 010 moil 1 12100
Nitragan, Nitrite (As N) IND G.90 gt 1 121100
Phosphorus, Dissolved ND 0.50 mgrl 1. 12100
Orhsphasshale (As P)
Sulfale 3E 0.53 mgl. 1 12/1/00
Quallfiers: ND - Mot Deteered at i Keparting Lomit S - Spike Kegov ey dulside seosplel recovery Laiits

! - Anglye detectad below quomititation [imic
B - Anclvic daiesisd in e sssoeinted Meth xd Blenl

* - Value exceeds Maximur Comaminznt Level

B« RFD SUM5iGe tagpisg reIcvery imils

£ « Value above quostitIng: fange

Pape 5 of3




FER-TZ-00T0H0%)  15:3%  HALL ENVTRONMEATA! R0 3D PO/

SVL ANALYTICAL, INC.

ons Govermment Culsh  w P.O. Dex 935 s Xellogg, Ideho  83837-033% M Phone: (208)%04-121R s Fax: (200)712.0091

REFORT OF ANALYTITICAT RESULTS

CLIENT : HALI ENVIROHNMENTATL EVL JOB No. 5 96370
SVL SAMPLE Ne.: 230870

CLIENT SAMPLE ID: (0Cl1154-01a

Sample Collacted: 11/26/00

Sample Receipt 1 12/07/00 Matrix: WATER

Pata of Report : 12/15/00

Test A
Determination Result Units Diluticon kMethod Date Reference
' caleium 692 1g/L L 6010B 12/13/00 2
‘ Potassium 8.9 me/L 1 60108 12/13/00 2
Magnesium 64.6 mg/L 1 601¢®  12/13/00 2
Sediam 344 mg/L L6016 12713700 2
AEFEENCES: 1) *Mrthods for Chenucad Analyeis 0f Nater and Wawtead'. PPA~G00 4«79«20, 2 *Tadt Nethode far Cvelrating |
Sollc Wmgreo, drd Elitiap®, £u 848, 1I94: ) *Srandasd mMechods for che Pxagination of vater spd Wamtasumters, ;
18tn TD. 1532; {) ASTH Method; 59 {0 QPR, Izt 251
Reviawed Ey: }:xgﬂéé (/,j: o Date_/zﬂ@72¢;

12739708 10134




FER-10-2001 oty

SVI. ANALYTICAT, INC.

Ope Goveryment Gulch " P.C. Box 93% a ¥ollogg, Idahs  B3EI7-0928 n Phiminy {306} 75421250 - Faxs [203)703-8982

REPORT QOF ANALYTICAL RESUVLTS

(7CLIENT ¢ BALL, ENVIRCNMENTAL SVL JCE No. H 96370
SVL SAMPLE No.: 250571
( CLIENT SAMPLE ID: 0011154-023
Sumple Collected: 11/28/0U

Sample Receipt 1 12/07/G0 Matrix: WATER
Date of Report : 12/15/00
o Tegth

Determination Result Inits Dilvtien Hdethod Date Reference
Calcium 698 m3,/L 1 60108 12/12/00 2
Fotassium 8.5 my /L 1 6Gi0B 12/13/090 2
Magnesiumn €2.3 ng/L 1 €Dp10B L2/13/CO0 2
Sodium 334 mg/L 1 80108 12/13/00 2
Silver <0.005 me/L 1l 60168 12/13/00 2
Arsenic 0.¢1 mg/L 1 6010B 12/13/00 2
Bariwm - 0.303 =mg/L 1 6CL0B 12r13/00C 2
Cadminm <0.002 wy/L 1 eciol 12/12/00 2
Chromiam <0.008 mg/L 1 60idg l2/13/0C 2
Mareury 0.0004 mg/L 2 7470 12/14/00 2 |
Lead 0.20s8 ma/L 1 60108 12/13/00 Z
Selenium 0.02 mg/L 1 60198 12/13/00 2

REFERINCES: 1) “Nethoda fa8r Crocdcul Snalvalz of Weter em! Wapies<, ZDA-6Q00/4=18-17; 2) “Tat Methigp £or Cvaluating
Salid Hnatre, 2:d Sdtiont, AW 816, 19%4; 1) *Standare Mathads for tha Tramiratocn of Water snd Hamtewatog®,

aben XD, 2893; d) ASIN Mothod; 5) LB ¥R, Part Z§.
iy

. - - ) s, s ‘
Reviewed Ey: sl Date_ se/ye /o,
7 12715780 W3120



[3:36 HALL ENVIROMKENTAL FAEED 35 0 PO/

SVL ANALYTICAL, INC. Qeality Control Report

Part I Prep Blank and Lakcratcry Control Sample

Client :HALL ENVIRONMENTAL SVL J0B ¥o. 136370
T ] Analysis!
Analyte |Method |Matrix Units ' Prep alank: True——LILCS——Found |LES 3R Datez
silver 6010B |WATER |mg/L <60,005 1.00 5.991 | 99,1 | 12/13/00°
ATeenis 6010E |WATER |mg/L <9.01t .00 0.99 99.0 | 12/13/0¢C!
sariun 16C10B [WATER !mg/L <0,00z .00 0.9%4 99.4 12/13/0C;
Caleium €01UB !WATER  mg/L <0.04 20.0 21.0 105.0 | 12/13/00:
cadmium €CLOB |WATER mg/n <0.002 1.¢¢ 0,985 98.5 | 12/13/C0]
Chromiam ET10B WATER ‘mg/L <0.0C6 1.00 0.397 99,7 12/13/60@
Fotaseium 6ClCB  WATER mg/L <1.2 0.0 30.2 100.7 12/13/¢0]
| Hagmesium {EN10B |WATER %mg/i 20,04 20.0 19.6 98.2 | 12/23/00]
- sedium 150108 |WATER |mg/z <0.r | 2000 20.3 101.3 12/13/00!
- Lead |§0108 |AATER |mg/T. <0.205 | 1.29 . n.98s 98.5 | 12/13/00]
| seientum {G0L0B |WATER |mg/n 0.91 .20 0.53 93.3 | 12/13/00;
| Mercury 17470 |WRTER mg /L ! <o.cac:, 0.005¢ 8.0032| 104.0 1:/14/ooi
LIGEND:
L6 = Ladrniory Cohtr=l Semphe LS 1R m (485 PAICANT decavary KA = Eat Appliceble

12/15/C0 10438
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SVI ANALYTTICAL, INC.

ENVIROMMERTAL
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(WY
S

P.

1187003

Quality Contrel Report

Part IT Dupli:éte and Spike Analysis

;Client $RALI, ENVIRONMUNTAL EVL JOB No 196370

; [-QC SAMPLE ID eDupiicabe of MSD— Matsix Spixe  Togt
|Taat Mathod Matrix | Units Result| Zeund RPD% | Reeult SPR ADRD %R |Date

Il i

Ag 60108 WATER i ng/L <0.005 <0.003 UL l.08 l.oc 108.0}12/13/00
s 6010R WATER I mg/L 0.0l 3.01 . 0.0 1.07 L.co 106.0,12/22/¢0
Ba 60108 WATER 1 2g/L 0.303 5.308 . 2.0 L.27 1.09 8€.7112/23/¢C0
ca 66108 WATER 1 mg.TL 688 £54 Eo, £94 20.¢ R »45|12/.2/C0
cd 601GB WATER I mg/L «0.002 <0.002 UL 0.28§ L.cC0 95.4)12/22/00
cr 6010B WATER 1 ag/L <0.086 <0.006 i ubL Q.972 L.00 97.2112/23/00
X €010BR WATER 1 mg/L 8.5 a.4 i L.2 41.0 33.9 108.3(12/.3/¢0
Mg 60108 WwATIR 1 my/L 82.3 l €1.5 p 1.3 31.¢ 23.0 853.5112/23/83
Na 60108 NATER ) mg/lL 334 330 for.z) 48 20.°0 R »45|12/.3/C¢
2k 60198 WATER 1 mg/L 0.005 0.0085 | 1B.z 2.571 1.09 98.6112/23/00
se 60103 WATER 1 mg/T, 0.02 0.02 ; g.c L.05 1.00 103.6/12/.3/¢0¢C
Hg T4TY WATER 1 mg/L G‘GO?fJ <0.6004 12062.0/ 0.0022 0.8320 30.6112/24/C0
LEGEND

RPPY = BRI ~ 2UP!S{{BAN < DOUD)/2) = 100 UDL = 3ath SAM L DUD not datactod.

RPDY » ({FPRK « MSD,/({(SPX + MGD)/2) « .00j

SPIRE ADD celumm, R = Past Zigaes Cplitog
QC sample

s

SV

3AM Nco. .

250471

M in uplicers/msp colann indlontes wib.

$R = Darsapt Ragoverr N/A = 0ot Analyeas; 1~ 48 - Rapult wxle
ciiert Sample ID: CCL1i33-¢2B

thag 4¥ the 3pike Jidod

12/1:700 1C:19
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JBEs1ld/1999  18:55 569-345-4107 HAlL ENVIRGHMEN A PLGE B2

;ng Hall Environmental

an Analysis Laboratory

Hall Envirenmental Analysis Laberatory 8/16/39
4901 Hawkins NE, Ste. A
Albuquerque, NV £7109

ECD Environmental
P. O Box 9323
Alsuguerque. NM 87148

Dear Mr. Greg Bybee:

gnciosed are the resuits for ihe analyses that were requested. Theze were dong

accerding to ERA procedurss or equivalent
Detection imits are determined by EFPA methegology No detemmation of

comoounds balow these (dendted by the ND or < sign) nas been mads.

Plaase don't hasitate to contact HEAL for any additional informat'on of clartications.

Sincureiy;

Seott Hallenbeck
Laporatory Manager

Project: 95011C5/McCausland

4931 Fawkins NE, Suite A, Albuguarque. NM 87108
Ph (505 3453-3873, Fax (558) 345-4107
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2 < . )
g~ Hall Envirommenta?
sw Analysis Laboratory

Client: ECT Environme=a! Gaiw Collvcied;
Project: MzCasland Date Rece:vad:
Project Marager: 3r2g Bybse Sample Matrix:

Project Number: - Date Eatrected:

8021 QC. BS/BSD 8/18

Zomoound Sarmpls Amaount (ucil.) Sr'ko R&souary &) Bas
MTRE <K 400 440 110
Genzene 2.5 20¢ 2455 o3
Toluens <0k 20.0 48 103
Et-vicenzer.2 ] 20.0 237 ARz
Toml Xylenes <08 £0.2 €1.3 123
128 7B <G5 200 228 104
1,2,4.TMR <35 20.0 20.8 123

NA
A
Aquecus

A

167

3

L %]

% Die RPD




Client:

Project

Preject Manager;
Project Number;

g =

S S——"

m_
®m m Analysis Laboratary

ECO Snviranmental
MeCaslang

Sreg Sybes

]

< e
—
-y
——
ey
]
e

===

Hall Environm=ntal

Daie Collected:
Date Receved:
Sample Matria,

-1

8/18/58
8/77/9%
AQuzaus

Extraction Date:  §,20,99
EPA Method - 418.1
T T anaiveis 1
~EALIS ShentiD otton | PPH gy | ANASS
H 11 : : I Date
DI080583-1 MceCaslans Weier well 1 ND 6/20/38
9408033-2 Mewburne 2 Co MW “ NG 8/20/39
Extraction Bank - 1 ND 3/20/48
[ ML : " ]
Qe/QL
Sample D Samaole Amount 2pike Begoyany &y Recovery
8lanx Soise 8720 <1.3 5.0 4.5 90
Samptz i Sampie Amount Duniicste RED
Blank Dupicate /11 <D <1.2 NA
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SLE-08-1999eRED T 114 HALL ENVIROMMERTAL o RESDS 45 T P. 006012

AL & EMERGY LABORATCRIES, INC.
I L ‘BORATOR’ES PO 3CX 309168~ 20 SQUMM Z7TW STREET « BILLINGS, MT 5810706818 - PHONE (406) 252-0225

FAX (A06) 252-0065 » “-AN0-735-34 8% « E-0MA L all @enargyian.com

G orAND PROJ. 49903065

s Regulaten 70T
S limit o Metbad

Calewm 308 mg/i s EPA 20,7 25-Aug-99 1533 RLH
Magaesim 38 mgf. 1 EPA 0.7 25-Aug-%9 1532 RIH
| Potassium 6 mg't i EfPA 2007 2S-Aug-99 1533 RLH
| Sodium 188 mgl ! EPA Z00.7  25-Aug-$9 1533 RLH

V9850021 . Page s of2




JERED 10 HaLL ENVIROMEENTL A

AT ENESGY LABORATCRIES, INC.
ORATORIES

F.QO. 3OX 30218 « 1120 SOUTH 27T7TH STREFT » BiLILINGAR. MT 531270616 = PmONE (406) 252.6325
RAX (408) 2ET-COED v 1.8 2aTIGwiIHI ¢ E-MAIL ail @anergylan.com

‘LABORATORY ANAL¥S1S REPORT -

 MCCASLAND TROJ. 4950836
MEWEOURNE OIL CO MW
(360212

T i Repong. - Ragl
K s o Rkl <:0 Chal - cLimits : g .

Cslcium b o/l 1 EPA 00T Ti.Avp-99 0535 RLH
Magoesiem 16 mgd 1 E24 007 25-Aup-99 1537 RLH
Pemssium 4 mgn 1 EPA 2007  23-Auc-99 1535 RLH
Sodium 81 me/l ] EPa 2007 25.Aup.96 1535 RLH

Anahvred . s

\99-5602 1 . xls Pape 2 a(2



P08 01

Lab Noz. 33-56027-1

GUALITY ASSURANCE DATA FACRASE

Thiv rapert insivdes the results nt quality assuranes teste paricrined with
the samcle anaiysos. ihay are eertarmed <o datermins i€ th metroasizay € n
centrol ard ' monitar the labaratory’s antity to produce acuuate and pracico rosuits.

. Spiveu «---Zalibration Veritication----

Dugiicave Anaiysis  Anaiyse, Bienk Tample Ageerntance

------ mgil (pameemeems % Analysis, Annlysis, Henga, Tate
Sengiitients Qricirg! Duplicer> Rascvary mal insxl  meli (hpm! /i {nsmy Annlyzac
Zalcivm €5 59 102 < 51 4555 08/25:89
Vingnesium 37 2 104 <1 52 45.55 08/25.95
Parasatum 13 13 104 <1 52 A5-55 08/25/92
Sodum 328 324 101 < 53 &5.58 2B8/28/89
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E.: Hall Environmental
-

m x Analysis Laboratory
Sepiember 3, 1699
Hall Envirenmentzt Anaivsis Laboraiory

<901 Hawwirs NE, Ste. A
Albuquergue, NV 87102

ECD Envirenmental
P. 0, Box 9328
Alouguergue, WM 871

Dear Mr. Bybes:

Enclosed are 18 results for the analyses et ware requesed Thass ware done
accerding to EPA orecsduras or eauivaient

Detecticr limits are determined sy EPA meathecelcgy No cziarmination o
compounds be.wow these {dencted by the ND or < sigr; has besn made

Pioase cond hesitate so contact HEAL for any adattiors! information or ¢aricalons.

-
- P
[l J" Bt e
Andy r—ra€

an
Assistant Laboratory Manzger

Projact: 96C!

9
J
%)

53MeCasiana

]
o

4901 Mawking NE, Suite A, Albuqueg:
PR (506} 3453-3873, Fax (305) 345

-
i, 4“! l:,\a
AL
[S5e

[~

301701
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HALL ENVIRONMENITAL

18/14/1339
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L il

CEAY CONSLLTING __

A3/18/1999 14:44 565‘39268‘;3' PR .
‘ PHONZ (§18) 8737001 = 311 a&acnmcb « ABILENE. TX 7903
AR Dl NAL PHONE (50%) 3%3.2320 ¢ 10 & MARLAND - HQBBS, KM 83240
LABORATORIES
 ANALYTICAL REBLLTS FOR
MEWBQURNE DL CO.
ATTN: ROSS MURFHY
P.C. BOX 8270
HOBBS, NM 88241
Ceceiing Dot FAX TQ:
scening u: OX31/98 Sampling Dete: 03/31/88
Reporting Date 04/031/58 S !
‘ ; Surnpie Typs GROUNDWATER
Project Numbar NOT GiVEN n .
e e iy Bl g:::;,ia Condition: COOL & INTACT
Project ' _ ple Recaived By: GP
roject Location: NOT GIVEN Ansiyred Bv, AH
' Na Ca big K Conductivity NO3
LAB N Vil ‘mgs
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