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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 ofthe 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 ofthe chloride groundwater contamination. The investigation 
consisted of mobilizing a Speedstar 3 OK air/mud rotary drill rig with a 900cfrn/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 
MW-1 100 l 
MW-2 130 1 
MW-3 860 2.8 

pH Conductivity 
7.04 796 
7.4 1109 

8.32 4520 
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SOIL BORING NO. MW-1 SOIL BORING 
DETAILS 
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SAMPLE 
DESCRIPTION 

CL 

-30-

4 0 -

50-

6 0 -

7 0 -

80-

-90-

-100-

SC/ 
CL 

SM 

0 ' - 5 ' Sand with silt, sl i-moist, Hght 
brown, fine gravels 

5'-14' Clay with sand, moist, red-brown 
to brown, sli-plastic 

14 ' -75 ' Sand with clay (Caliche), dry, tan 
to white, calcareous nodules 

3 4 ' yellow-brn to yellow, gravels to 1/2' 
36 ' brown 
38 ' yellow brown 

43 ' red brown to purple 

4 9 ' brown, large calcareous nodules 

53 ' purple 

60 ' tan-whitepurple 

7 3 ' yellow-brown 

7 5 ' - 9 2 . 5 ' Sand with silt, wet, 
yellow-brown, fine gravels, 
subangular to subrounded 

92.5 ' -TD Clay, wet, red, sli-plas+lc, very 
fine gravels 

9 6 ' TD 
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HydroGeologic Services, Inc. CLIENT: EDDIE SEAY 

SITE: McCASLAND RANCH 

TOTAL DEPTH = 96 FEET 

DRILLER: DIAMOND BACK DRILLING 

SOIL BORING NO.: MW-1 

DRILLING METHOD: AR 

LOGGED BY: B. WHALEY 

DATE DRILLED: 1/4/01 
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SOIL BORING NO. MW-2 

LL. 
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SAMPLE 
DESCRIPTION 

0 ' - 6 ' Sand with silt, sl i-moist, brown 
to light brown, fine gravels 

6 ' -17' Clay with sand, moist, brown, 
sl l-plastic 

17 ' -80.5 ' Sand with clay (Caliche), dry, 
white to tan, hard 

37' yellow brown 

4 5 ' brown 
4 7 ' red brown 

56 ' tan to white 

61' yellow brown 

6 4 ' tan-white 

80 .5 ' - 98 .5 ' Sand with silt, wet. 
yellow-brown, fine gravets, 
subangular to subrounded 

98.5'-101' Clay with sand, wet, red, very 
101' TD fine gravels 
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HydroGeologic Services, Inc. CLIENT: EDDIE SEAY 

SITE: McCASLAND RANCH 

TOTAL DEPTH = 99 FEET 

DRILLER: DIAMOND BACK DRILLING 

SOIL BORING NO.: MW-2 

DRILLING METHOD: AR 

LOGGED BY: B. WHALEY 

DATE DRILLED: 1/425/01 



SOIL BORING NO. MW-3 

to 
1— CJ 
LL. CO 

X _J 
t— o 
0_ CQ 
UJ 2 
Q >-CO 

SM SM 

•10-

SAMPLE 
DESCRIPTION 

CL 

•20 -

•30-

4 0 -

-50-

-60 -

sc/ 
CL 

70-

80-

90-

•100-

SM 

O'-T' Sand with silt, sl i-moist, light 
brown, fine gravels 

5'-19' Clay with sand, moist, red-brown, 
sl l-plastic 

| 9 ' - 8 1 ' Sand with clay (Caliche), dry, 
white to tan, very hard 

2 5 ' - 2 9 ' 1" gravels, angular 

39 ' yellow brown 

4 4 ' red brown 

4 8 ' purple 
50 ' yellow-brown 

68 ' tan-white 

8V -92 ' Sand with silt, wet, 
yellow-brown, fine gravels, 
subangular to subrounded 

9 2 ' - 9 5 ' Clay with sand, wet, red, 
sl l-plastic, very fine gravels 

95 ' TD 

HydroGeologic Services, Inc. 

HQS 

CLIENT: EDDIE SEAY 

SITE: McCASLAND RANCH 

TOTAL DEPTH = 95 FEET 

DRILLER: DIAMOND BACK DRILLING 

SOIL BORING NO.: MW-3 

DRILLING METHOD: AR 

LOGGED BY: B. WHALEY 

DATE DRILLED: 1/5/01 





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. 





W i l l i a m s o n Petroleum Consultants, Inc. 

April 18, 2001 

Hinkle, Hensley, Shanor & Martin, LLP. 
400 Penn Plaza, Suite 700 
P.O. Box 10 

550 WEST TEXAS AVENUE 

SUITE 300 

MIDLAND. TEXAS 

7970I4257 

915. 685. 6100 

Roswell, New Mexico 88202 

Attention Mr. Richard E. Olson 

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

Gentlemen: 

In accordance with your request I 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 1/2 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 



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 - 3 5 sacks at 4,100 feet (4 Vi stub) 
Plug No. 3 - 3 5 sacks at 3,000 feet 
Plug No. 4 - 3 5 sacks at 1,710 feet 
Plug No. 5 - 1 0 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 "Drilling 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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Mr. Richard E. Olson 
Hinkle, Hensley, Shanor & Martin, LLP. 
April 18, 2001 
Page 3 

The other cement plugs were set as noted above and therefore along with the 
cemented surface casing created barriers preventing any fluids 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, ^ v ^ M * 

0.8798<02>04.18.01 
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McCasland Ranch 
Hydrogeologic Pump Test 

MASS BALANCE SUMMARY 
MODFLOW MODEL 

STEADY-STATE SIMULATION 

Type row column layer segment reach flux 
Recharge inflow 1 1 1 0 0 0 
Recharge outflow •( 1 1 o 0 0 
ET inflow 1 1 1 o 0 0 
ET outflow 1 1 1 0 0 0 
Qz Top Inflow 1 1 1 0 0 0 
Qz Top outflow 1 1 1 0 0 0 
Qz Bottom inflow 1 1 1 0 0 a 
Qz Bottom outflow 1 1 1 o 0 7722.883342 
SloragB inflow 1 1 1 0 0 0 
Storage outflow 1 1 1 0 0 0 
CH 1 3 1 0 0 876.105225 
CH 1 4 1 0 0 451.609467 
CH 1 5 1 0 0 289.386444 
CH 1 6 1 0 0 227.496033 
CH 1 7 1 0 0 225.047638 
CH 1 8 1 0 0 223.31279 
CH 1 9 1 0 0 222.054932 
CH li 10 1 0 0 155.934616 
CH 1 11 1 0 0 110.393799 
CH 1 12 1 0 0 110.237068 
CH 1 13 1 0 0 110.103745 
CH 1 14 1 0 0 109.991165 
CH 1 15 1 0 0 82.431702 
CH 1 16 1 0 0 54.82909$ 
CH 1 17 1 0 0 54.91082 
CH 1 18 1 0 0 54.894466 
CH 1 19 1 0 0 64.87999 
CH 1 20 1 0 0 41.151072 
CH 1 21 1 0 0 27.430897 
CH 1 22 1 0 0 21.942623 
CH 1 23 1 0 0 16.456085 
CH 1 24 1 0 0 10.970258 
CH 25 1 0 0 8.227457 
CH 1 26 1 0 0 10.939538 
CH 1 21 •i 0 0 16.453827 
CH 1 28 1 0 0 21.937325 
CH 1 29 1 0 0 27.420027 
CH 1 30 1 0 0 27.418411 
CH 1 31 1 0 0 41.124977 
GH 1 32 1 0 0 54.829426 
CH 1 33 1 0 0 54.82658 
CH 1 34 1 0 0 54.825317 
CH 1 35 1 Q 0 54 ,$25623 
CH 1 36 1 0 0 82.241951 
CH 
CH 
CH 

1 37 1 0 0 109.67083 CH 
CH 
CH 

1 38 1 0 0 109.700806 

CH 
CH 
CH 1 39 1 0 0 109.744171 

ROE 
January 2001 Page 1 of 3 



McCasland Ranch MASS BALANCE SUMMARY 
Hydrogeologic Pump Tost MODFLOW MODEL 

STEADY-STATE SIMULATION 

Typo row column 
CH 1 40 
CH 1 41 
CH 1 42 
CH 1 43 
CH 1 44 
CH 1 45 
CH 1 4B 
CH 1 47 
CH 1 43 
CH 1 49 
Toial IN 
Total OUT 
Recharge inflow 
Recharge outflow 
ET inflow 
ET outflow 
Qz Top inflow 
Qr Top outflow 
Qz Bottom inflow 
Qz Bottom outflow 
Storage Inflow 
Storage outflow 
Total IN 
Total OUT 
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 51 3 
CH 51 4 
CH 51 a 
CH 51 6 
CH 51 7 
CH 51 8 
CH 31 9 
CH 51 10 
CH 51 11 
CH 51 12 
CH 51 13 
CH 51 14 
CH 51 15 

layer segment reach flux layer 
0 0 109.80162 

-) 0 0 164.838348 

1 0 0 220.126007 
•I 0 0 220.875156 
1 0 0 221.426437 
-] 0 0 278.218262 

0 0 421.739838 
1 0 0 431.575287 
) 0 0 452.105621 

•\ 
0 ' 0 878,655029 

i 0 0 7723.0487 

0 0 7722.883342 
1 0 0 0 
1 0 0 0 
1 0 0 0 
1 0 0 0 
2 0 0 7722.883342 

2 0 0 0 

2 0 0 0 
2 0 0 7722.560049 
2 0 0 0 
2 0 0 0 
2 0 Q 7722.883342 
2 0 0 7722.560049 

1 0 0 0 
1 0 0 0 
1 0 0 0 

1 0 0 0 
3 0 0 7722.560049 

3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 0 
3 0 0 -878.555176 
3 0 0 -451.991302 
3 0 0 -289.446984 
3 0 0 -227.447586 
3 0 0 -224.921738 
3 0 0 -223.115734 
3 0 0 -221.79248 
3 0 0 -165.698471 
3 0 0 -110,219841 
3 0 0 -110.05182 
3 0 0 -109.80802 
3 0 0 -109.78643 
3 0 0 -82.273064 

RGE 
January 2001 Pag© 2 of 3 
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McCasland Ranch 
Hydrogeologic Pump Test 

Typo row co lumn 

CH 51 16 

CH 51 17 

CH 51 18 

CH 51 19 

CH 51 20 

CH 51 21 
CH 51 22 

CH 51 23 

CH 51 24 
CH 51 25 
CH 51 26 

CH 51 27 
CH 51 28 
CH 51 29 
CH 51 30 

CH 51 31 
CH 51 32 
CH 51 33 
CH 51 34 
CH 51 35 
CH 51 36 

CH 51 37 

CH 51 38 
CH 51 39 
CH 51 40 
CH 51 41 
CH 51 42 
CH 51 43 
CH 51 44 . 
CH 51 46 
CH 51 46 
CH 51 47 
CH 51 48 
CH 61 49 
Total IN 1 1 
Total OUT 1 1 
Grand Total IN 0 ' 0 
Grand Total OUT 0 0 
Grand Total ERROR 0 0 

MASS BALANCE SUMMARY 
MODFLOW MODEL 

STEADY-STATE SIMULATION 

yar segment roach flux 
3 0 0 -64.821316 

3 0 0 •54.801666 

3 0 0 -54,78413 

3 0 0 -54.768635 

3 0 0 -41.067604 

3 0 0 -27.374641 

3 0 0 -21,69772 

3 0 0 -16.422211 

3 0 0 -10.947655 

3 0 0 -8.210497 

3 0 0 -10.947012 

3 0 0 -16.41987 

3 0 0 -21,892019 

3 0 0 -27,363358 

3 0 0 •27.361731 

3 0 0 -41,039967 

3 0 0 -64.716198 

3 0 0 -54.713642 

3 0 0 -54.712841 

3 0 0 -54.713795 

3 0 0 -82.075752 

3 0 0 -109,452827 

3 0 0 -109.487946 

3 0 0 -109.537651 
3 0 0 -109.602608 

3 0 0 -164.556 
3 0 0 -219.7B3188 

3 0 0 -220,374878 

3 0 0 -221.172775 

3 0 0 -277.971649 

3 0 0 -421.528442 
3 0 0 -431.592529 
3 0 0 -452.436089 
3 0 0 -878,888184 
3 0 0 7722.560049 

3 0 0 7722.643522 

0 0 0 7723.0487 
0 0 0 7722.643522 
0 0 0 0,005248 

RGE 
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McCasland Ranch MASS BALANCE SUMMARY 
Hydroeeologic Pump T«»t MODFLOW MODEL 

TRANSIENT SIMULATION 

Type row coSumn layer s »gm»nt reach flux 
Recharge inflow 1 1 0 0 0 
Recharge outflow 1 1 0 0 0 
ET inflow 1 1 0 0 0 
ET outflow 1 i 0 0 0 
Qz Top inflow 1 1 0 0 0 
Qz Top outflow 1 1 0 0 0 
Qz Bottom inflow t 1 0 0 0 
Qz Bottom outflow 1 -1 0 0 7670.80385 
Storage inflow 1 1 0 0 4.854854 
Storage outflow 1 1 0 0 44.038839 
CH 3 1 0 0 878.034361 
CH 4 I 0 0 450.614746 
CH 5 1 0 0 288.646434 
CH 6 1 0 0 226.880234 
CH 7 1 0 0 224.417969 
CH 8 1 0 0 222.672745 
CH 9 1 0 0 221.405502 
CH 10 1 0 0 185.441513 
CH 11 1 0 0 110.062271 
CH 12 1 0 0 109.903282 
CH 13 1 0 0 109.767677 
CH 14 1 0 0 109.6528S5 
CH 15 1 0 0 82.176605 
CH 16 1 0 0 54.758396 
CH 17 1 0 0 54.73862 
CH 18 1 0 0 54,722805 
CH 19 1 Q 0 54.707882 
CH 20 1 0 0 41.022318 
CH 21 1 0 0 27.344530 
CH 22 1 0 0 21.873667 
CH 23 1 0 0 16,404182 
CH 24 1 0 0 10.935837 
CH 25 1 0 0 8.201483 
CH 26 1 0 0 10.934992 
CH 27 i 0 0 16.401833 
CH 28 1 0 0 21.867058 
CH 29 1 0 0 27.333244 
CH 30 1 0 0 27.331564 
CH 31 1 0 0 40.994579 
CH 
CH 

32 1 0 0 54.655357 CH 
CH 33 1 0 0 54,052321 
CH 
CH 

34 1 0 0 54.650913 CH 
CH 36 1 0 0 54.651119 
CH 
CH 

36 1 0 0 81830118 CH 
CH 37 1 0 0 109.321762 
CH 
CH 

3fl 1 0 0 109.352074 CH 
CH 39 1 a 0 109.396057 

Page 1 of 3 
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McCasland Ranch 

Hydrogeoioglc Pump Tost 
MASS BALANCE SUMMARY 

MODFLOW MODEL 
TRANSIENT SIMULATION 

Type 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
Wall 
Total IN 
Total OUT 
Recharge Inflow 
Recharge outflow 
ET Inflow 
ET outflow 
Qz Top inflow 
Qz Top outflow 
Qz Bottom inflow 
Qz Bottom outflow 
Storage Inflow 
Storage outflow 
Total IN 
Total OUT 
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 

row 

25 

column 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
25 

layer segment 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

reach 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

f lux 
109.454437 
164.31987 

219.439667 
219.99498 

220.752579 
277.384788 
420.509338 
430.381332 
451.049683 
878.517212 

0 
7714.629698 
7714.640689 

0 
0 
0 
0 

7670.60385 
0 
0 

7885.489799 
16.211513 
21.451806 

7886.815363 
7586.941605 

0 
0 
0 
0 

7665.489799 
0 
0 
0 

38.800561 
0 

-878.349548 
-450.514282 
-288.491425 
-226.715851 
•224.222872 
-222.450058 
-221.158678 
-165.242188 
-109.923119 
•109.75946 
•109.619606 
•109.500969 
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McCasland Ranch 
Hydrogeologic Pump Test 

Typo r o w coiiimn 
CH 51 15 
CH 51 16 
CH 51 17 
CH 51 18 
CH 51 19 
CH 51 20 
CH 51 21 
CH 51 22 
CH 51 23 
CH 51 24 
CH 51 25 

CH 51 26 
CH 51 27 
CH 51 28 
CH 51 29 
CH 51 30 
CH 51 31 
CH 51 32 
CH 51 33 
CH 51 34 
CH 51 35 
CH 51 36 
CH 51 37 
CH 51 38 
CH 51 39 
CH 51 40 
CH 51 41 
CH 51 42 
CH 51 43 
CH 51 44 
CH 51 46 
CH 51 46 
CH 51 47 
CH 51 48 
CH 51 49 
Total IN 1 1 
Total OUT 1 1 
Grand Total IN 0 0 
Grand Total OUT 0 0 
Grand Total ERROR 0 0 

MASS BALANCE SUMMARY 
MODFLOW MODEL 

TRANSIENT SIMULATION 

r seg m e n t r e a c h flux 
3 0 0 -82,060417 

3 0 0 -54.679989 

3 0 0 -54.660522 

3 0 0 -54,643082 

3 0 0 -54.62759 

3 0 0 •40.961769 

3 0 0 •27.304029 

3 0 0 -21.84119 
3 0 0 -16.379782 

3 0 0 • 10.919352 
3 0 0 -8.18926 

3 0 0 -10.918683 
3 0 0 -16.377344 
3 0 0 -21.835262 

3 0 0 -27,292313 

3 0 0 -27.290585 

3 0 0 -40.93298 
3 0 0 -54.673059 
3 0 0 -54,589904 
3 0 0 -54.58842 
3 0 0 -54.568615 

3 0 0 -81.856415 
3 0 0 -109.157257 

3 0 0 -109,186507 

3 0 Q -109.233887 
3 0 0 -109,294106 

3 0 0 -164.083588 
3 0 0 -219.134613 
3 0 0 -219.704407 
3 0 0 -220.479691 
3 0 0 -277.073395 
3 0 0 -420.118011 
3 0 0 -430.122131 
3 0 0 •450.951385 
3 0 0 -878.81169 
3 0 0 7704.29036 
3 0 0 7704.351263 
0 0 0 7769.641773 
0 0 0 7768.839908 
0 0 0 -0.00255 
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4.0 CONCLUSIONS/RECOMMENDATIONS 

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

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

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

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

5. 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. 

6. To prevent further chloride contamination of the the aquifer, HGS suggests 
properly abandoning the upper portion ofthe 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. 



E S T I M A T E D C O S T O F C L E A N U P O F G R O U N D W A T E R 

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 ofthe water. This analysis would occur before and after treatment on a quarterly 
basis. Maintenance of the treatment system would occur on an annual basis. 



ECD Environmental, Inc. 

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 system 
150 gal/day $ 3,900 
800 gal/day $ 4.995 
3000gal/day $11,900 
Annual maintenance $ 2,000 

Quarterly sampling and analysis 
Sampler, laboratory analysis $10,000/yr 

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



iALL ENVI20KHEMTA!. 

January 12. 2001 

'FAXj 5 0 5 U] Wil 

Hall Environmental 
SH Analysis Laboratory 

?. 001 /023 

Greg Bybee 
ECD Environmental 
i'O Box 932S 
Albuquerque, KM 87119 
TEL: (505) 7S8-768S 
FAX (505) 753-7601 

RE: McCasland 

Dear Grsg Bybee: 

OrderNo.. 0101044 

Halt Environmental Analysis Laboratory received 3 samples on. 1 .'9.'CJ "or tlie analyses 
presented in the following report. 

These -were analyzed according io EPA procedures or equivalent. 

Detection limits are deterrriined by EPA methodology. No detsnriiiaiion of 
compounds below these (deno.sd by [tie ND or < signs has been made 

Please don't hesitate w contact HEAL for any additional infonnadon or dorirlcsnons. 

Sincerely, 

.Andy Frlenaan. SeniorPrcjectManager 
Nancy MeDurne, Assistant Laboratory Manager 

49C1 Hawkins NE. Su:te A, Albuquerque, 37109 
Ph (505 ) 345-2375, Fax (505) i45-5107 
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Hall Environmental Analysis Laboratory Date: 12-Jitn'O! 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

£CD Hnviroamcntal 

0101044 

McCasland 

0101G44-01 

Client Ssinp!fc ID: MW-1 

Collection Oate: 1/8/01 

Matrix: AQUEOUS 

Analyses Result Limit Qual Ul l i t i DF Oate Analyzed 

ANIONS BY 300.0 E300 Analyst: SDU 
Siuniide 1.0 0.50 mg/L c. 1/l 0/01 
ChiOricie 100 a.so mg/L 5 1/10/0"! 
Flucride ND 0.50 rug'L 1/10/01 
Nitrate (As NHNijile (As N) 1.8 C.50 mg'L 1/10/01 
Phcsphorus. Dissolved ND 15 mg' l 5 1/1 J/01 
Onhopnasenaid (As P) 

mg' l 

Sullale 69 as <rg'L 5 1/1U/01 

TPH BY 418.1 E41B.1 Analyst: JT 
Peirci!eLir Hyarccartons. TR WD 1 Ml/111 

SD- Net Dcfec:itial liir RzjiorBBR limit 

; - <\na:yie ce l led bclr-A- quatiinlclijn lirniu 

B - /Miolyic ddJcieJ :n Ac lfsociaied ivlcL^oa Bank 

* - Value exceeds Msniinitm Coitisnunanl tsvel 

'j - Spike K-^nvrr)- otHiice'iccepLsd recovery ium^ 

R - RPD 3UB:'desce-ratd rscovny linits 

Paae I of 3 



m-[!-m\\Eli \y,]\ HAL L EN VI RON If E ,VT A L ; [m)W H) mi p. 005/023 

Hall Environmental Analysis Laboratory n-Jm-oi 
~rrk - .... 

CLIENT; 
Lai) Order: 
Project: 

ECD Environmental 
0101044 
McCasland 

Client S;iu:plc ID: MW-2 

Collection Daie: i/3,'01 

Lab ID: 010:0-4 -̂02 Matrix: AQUEOUS 

Analyses Result Limit QuaJ Units EF Date Analyzed 

Bromide 

CWorttJa 

Fluoride 

Nleaio (As Nj+Nllrlte (As M) 
Phasphorjs. DiisolvaO 
Orthophosphate ;As P) 
Sulfate 

E 3 D 0 Analyst; SOU 
1.0 0.50 mg/i 5 1/10/01 

ISO rrfj;l 5 1/10/01 
ND o.ac mg/L 5 1/13/01 
1.1 0.50 mcj/L S "(IQiCI 
NO 2 £ mg/L 5 '/TO/01 

61 2.5 mg/L S '.'10/31 

TPH BY 418.1 E 4 1 S 1 

PerralaimHydioairtions.TR ND ' 1.0 „ g / L , i / n ^ ' " " ^ 

Qualifiers: ND - Not Dcaned jt the Reponinc Limi; - . <„ ; t , K-COV- . .,„..„,. . v „ , . , . ' 
J Ju i fc t / . lULi iur d t . t ru . l rL rcccivcrv l imi ts 

.' • Miune dces.eJ beta* qu.ouita.ion lin,* Jt - *ro mwldt aseept«! rwovay lin»a 
B - Arslyie detecioc in ihe assented Method Blank r-:. %-aiue a t o v c q-jj^^^o lion rdivj. 
- - Value cxu-cils M uifflum Cuiiununant Ltr-tl Ptir<- ~> o f 3 
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Hall Environmental Analysis Laboratory Date: .'2-Jan-O'. 

CLIENT.' 

Lab Ordar: 

Project: 

Lab ID: 

ECD Environmental 

OIOIGW 

McCaxlaad 

0101044-03 

Client Sample ID: MW-3 

Callsctior. Date: 1/8/0'. 

Matrix: AOTtOUS 

Analyses Recui t Limit Qual Units D F Date Analyzed 

ANIONS BY 300.0 E30P Analyst SDU 

Bromide 2.8 0.5C mg,! n 1/1C/01 

CMortee 87Q 10 maiL "OC V12/01 

Fluoride ND D.3C ng.'L F ?'10/01 

Nitrate (As Ni+Mtrtte (AS Ht i.a 2.50 ma."_ 5 1/10.01 

Phosplwus, Ciissolvad ND 2.5 tngi'L c 1/10/01 
Orthcpnospriale 'As P; 

Sulfate 93 2.3 mq,! IfiO.'C! 

TPH BV 418.1 E418.1 Anaiyst: JT 

Perruteum Hycracaroons, TS NO 1.0 trg'L 1 '01 

Qualifier™ - Nol Ocirc'id ll th: kcuon:n£ Limk 

J - AiBiiyte detected below qtmnimKicm limits 

B • .'JWy.: c!:io;ied ill Jir associated M:lhiiLl Blsnli 

* - Vslor. ncrrtis Maiiraum CctitairiTuai ^CJSI 

5 - Spit; tlaiovsry njuiJe icc:ri=d reamer* limits 

R - RM.' cuiaids 4:scpiea reccv .iy limit* 

Page 3 of 3 
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m JAN-IWJ1 12 iC6 : rwi : l NAUTICAL 4-20B7E33S 

P. 005/ 023 

7-B IB P.fll/'06 Job-CIS 

SVX ANALYTICAL, INC. 
W l 1390)703-0601 

I" CLIENT : 

CLIENT SAMPLE ID: 
Sample Collected: 
Sample Receipt : 
Date of Report : 

Determination 

Cation Sum 
Calcium 
Potassi'jjn 
Magneoium 
Sodium 
Silver 
Arsenic 
Barium 
Cadmium 
Chromium 
Mercury 
Lead 
Selenium 

£UB S P O I L T O F A N A L Y T 2 Z C A X I R E S U L T S 

HALL 3NVIR0NMENTAL 

0101044-OlC 
1/08/01 
1/11/01 
1/12/01 

SVL JCB No. 
SVL SAMPLE NO.: 

96635 
253053 

Matrix: WATER 

Result Unite Dilution. Method 
T e s t 
Data Reference 

8.1C meq/L 1 1/11/01 
SO.4 rag/L i 6010B 1/11/01 2 
4.4 mg/L 1 6010B 1/11/01 2 
12.7 icg/L 1 6010D 1/11/01 2 
67.4 mg/L 

mg/L 
1 60IOB 1/11/01 2 

<0.005 
mg/L 
mg/L 1 5010B 1/11/01 2 

0.01 Siq/L 2 5010B 1/11/01 2 
0.106 Jng/L 1 601GB 1/11/01 2 

<0.Q02 mg/L 1 6010B 1/12/01 
1/12/01 

2 
<0.006 mg/L -* 

X 6010B 
1/12/01 
1/12/01 2 

<0.0004 mg/L 2 7470 1/11/01 2 
<c0.305 mg/L 1 SO10B 1/12/01 2 
0.01 mg/L _ 60133 1/11/01 2 

RwmSHCESi >•> "MtBotJa £er ShonieU. i r . . l y » i . g l wteac w.4 H u t u ' , WiV-tOa/t'-'Jl-aa; 2) "Met kh-.hfiic f o r E v i l u i t i j v j 

Solid v m « , 3rd edition", sv B16, n u ; JJ •st« n± <rf KKbada *or t h . Biuiut laQ ei uttar u d w s i t u n w , 
18th Bp, 195J; 4) A33* H»tfc»d; S) <S CTO* Part 261 

Reviewed By: 

T l / l i / 3 1 IlrSO 

Post-It* Pax Note 7B/i 

t - t t i 
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IFAXl505 \\: \\ 

B ^ ^ 

P. 006/023 

T-OIS P.0Z/3B Job-015 

SVL ANALYTICAL, INC. 
Bn« covem—nt eileh • » . o . tax « 9 • KaiLoaa, Xdtba «3aj7-D929 | Phan.. <2GB!?a4»iaSO a faxi ( 3 N ; W - ( U i 

R E P O R T OIE* A N A J ^ Y T I C J P i X i R E S U L T S 

CLIENT EALL ENVIRONMENTAL 

CLIENT SAMPLE IDs 01CKU4-02C 
Sample Collectedi 1/08/01 
Sample Heaoipt : 1/11/01 
Date af Report : 1/12/01 

Dete.rau.iiat zap. Result Units 

Cation Sum 
Calcium 
Potassium 
Magnesiusi 
Sadiuirt 
S i l v e r 
Arsenic 
Barium 
cadmium 
Chromium 
Mercury 
Lead 
Selenium 

6.53 
83.4 
4.5 
14.2 
70.8 
<0.005 
<0.01 
0.112 

<0.0C2 

<o,aoe 
<0.00Q2 
<0.00£ 
<0.01 

aeq/I 
rog/L 
cg/L 
mg/L 
mg/L 
atg/L 
rac/L 
icg/L 
rog/L 
ag/L 
mg/L 
rag/L 
mg/L 

SVL JOS No. : 96636 
SVL SAMPLE No.: 2E3054 

Matrix? WA"EE3 

Dilution. M«tbcd 
Test 
Date Reference 

1 1/11/01 
1_ 6Q10E 1/11/01 2 
1 S01QB 1/11/01 2 
•1 

-L 5010B 1/11/01 2 
1 GOlOE 1/11/01 2 
1 S010B 1/11/01 2 
1 6C10B 1/11/01 2 
4- S010B 1/11/01 2 
1 6010E 1/11/Cl 2 
I 6010B 1/11/01 2 
i 7470 1/11/01 2 
1 6010B 1/11/01 

1/11/01 
2 

1 601DB 
1/11/01 
1/11/01 2 

RsrKXOTCZXi l ; •KoLhjKU }oar CM»1C«U Analysis of Hater Uld (fatten', E3*-««/4-73.C5/ 3} 'Taut factual *M avalaati™/ 

Solid Wutee, Zgi L i l t Ute', ev s i t , ISSti Jr •Stani.fd *>:ti«ls iar Bwwisatisa ai «*tor «nd VMCaustoC 
S9. ISM) 4) AflW KrtMxii 5) i i CHI, P^rt }«] 

Reviewed By;_ Date f//i.M J 

1/13/31 l l l SO 



FES-iHMipi J3:J2 HALL ENVIRONMENTAL 

JAf-IZ-ai :Z:0T F rom:S ALY'ICAL 420873*085! 

307/023 

T-CI5 P.03/06 Job-015 

SVL ANALYTICAL, INC. 
One QevtrsunE CUICA * P.O. Sex SZi M U o g t T . I3*.\t> B3037-OS2S l Pricum (203)7114-11511 | | (108)783-3891 

R E P O R T O F A N A L Y T I C A L R E S U L T S 

CLIENT 

CLIENT SAMPLE ID 
Sample Collected 
sample Receipt 
Date af Report 

EALL ENVIRONMENTAL 

C10IQ44-Q3C 
1/08/01 
1/11/01 
1/12/01 

Determinate on Result Ur.its 

Catiati Sum 
Calcium 
Potassium 
Magnesium 
Sodium 
S i l v e r 
Arsenic 
Barium 
Cadmium 
Chromium 
Mercury 
LBad 
Selenium 

31,6 
393 
9.0 

67.3 

<0.005 
O.02 
0.532 
<O.0O2 
<0.006 
<O.0OO2 
<0.005 
0.C2 

ma q/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

SVL JOB No. : 96636 
SVL SAMPLE NO.; 253065 

Matrix: WATER 

Di l u t i o n Methcd 
TeHt 
Date Reference 

5010B 
601CB 
5010B 
S010B 
6010B 
6O10B 
6010B 
6C10B 
601CB 
7470 
6C10B 
6010£i 

1/14/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1) "Matfcod* Cor £ M n l c U i r - j J . y i i o o f H . t o i m l l l M t a . - , n > J l - S f i V 4 - " l - : e j 3) ' T » , r Xetbods j o r ttnluatijia 

Solid vbitM, 3rd iaitiar. ' , BW ais, iss>«; J) •BtajaUHi Hatfisii i s ; xAs T&aair.&fciac ar w»to* aaa Waarawttat-, 
l B t ± SO. M t r j •)) » s a Maihnd; S) 10 P i n t s e i 

Reviewed 3y:_ Date 0/ 
1 / l J / t l l l l 5 B 
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JAN-;2-Ot I2::7 FrcnuSVL ANALYTICAL 

SVX ANALYTICAL, INC. 

t20a7£3D93l HUB P.04/QB Jflb-015 

Quality Control Report 

Part I Prep Blank and Laboratory Control Sample 

C l i e n t :EAUC EHVZROKMEiraaJ. SVL JOB Mo. (9SS36 

Analyte Method!Matrix 
i 

Unite • prep Blaok 
r 

True LCS— —Found LCS iS. Date 

S i l v e r SOlQB WATER mg/L <0.005 1.00 0.964 56.4 1/11/01 
Arsenic GQ1QB HATER ag/L <!0.01 1.00 1.01 101.0 1/11/01 
Barium 6 DICE WATER tfifl/L <0.002 1.00 0.994 99.4 1/11/01 
calcium SQ1.0B WATER mg/L <Q.04 20.G IS.9 94.5 1/11/01 
Cadmium 6DJ0R WAXES mg/I. «O.C02 1.00 l-OO 100.0 1/11/01 
Chroaium 6O10B WAIES mg/L <O.006 l.CC 1.00 100.0 2/11/01 
POtAeDilUR 6010B WXISR sig/z. -<1.C 30.0 38.0 93.3 1/11/01 
Magnesium SOIOB WATER mg/L «:0,C4 20.0 IS .6 £3.0 J/11/01 
sodium 60103 WASSR mg/L <0.1 20.C 18.1 90.5 1/U/CV 
Lead 60 LOB WASSR mg/L <0.Q0S 1.00 0.987 9B.7 1/11/01 
Solnniuai S0108 WATZR «g/L •sQ.El -.30 0.97 S? . 0 1/11/01 
Mercury 7470 aig/r •eO.OOCJ 0.C050 0.0048 S6.0 1/11/01 aig/r 

LEGEND: 
ICS * ^abonteiy Central, fiinpla ;-LCS IS. • ICS f arcaat Hacovnr? Sf*. • Met. AppLlCU:lH 

V13ISI 
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JAN-lt-DI !Z:Or FromrSVL ANALYTICAL 

\mm w mi 
T-QIfi P.C5/OE Job-015 

3VE. ANALYTICAL, INC. Q u a l i t y C o n t r o l Report 

Pa r t I I D u p l i c a t e and Spike AaalysiB 

C l i a t t t :SUU.L ENVIROKKeRTAIi 
,—QC SAHSLE rn 

Units Bosult Test Method Matrix 
Duplicate or MSD-
Found RED* 

SVL JOB KO 
Matrix Spike — — — -

Result SPK ADD »R oats 

6010a WATER 1 
LS 50 ICS WATB3. 1 
J& 6Q10S WA.TE3. 1 
;& 601CB WATE3. 1 

6Q10B WA.TE& 1 
Sr 6Q10B WAT2R. 1 
c 60108 WATER I 
«9 5010B WATSS 1 
11 601CB HATER 1 
•h 6010B VA3ER 1 
le soioa XA.TEJI 1 

7470 WATER i 

mg/I. 
mg/L 
oig/L 
mg/L 
Eig/r. 
sig/L 
mg/Ji 
og /L 
mg/L 
mg/L 
mg/i. 
mg/L 

<0.0Q5 
0.01 
0.1C6 

90.4 
<0 .002 
•CO.QOS 

4 . 4 
12.J 
S7.4 
<o.ao5 

o . a i 
<0.Q034 

<C.005 
0.C1 
0.113 

85.0 
<C.0Q2 
«C006 

i.S 
13.4 
71.0 
<0.0QB 
<Q.01 

<0.0004 

UDIi 
0.0 
6.4 
5.6 
UDL 
UDL 
2.2 
5.4 
5.2 
OT5L 

aoo.o 
UDL 

1.01 
1.24 
1.10 

95.9 
D.S93 
1.0! 

32. S 
30.3 
83.0 
0.968 
1.0Q 
0,0022 

1 . 
1. 

20* 
1 . 
1 . 

30 
20 
20 

I . 
1 . 
0. 

00 
00 
00 
c 
00 
00 
0 
0 
0 A 
00 
00 
0020 

l o i . o 
1C3.0 

93.4 
77.5 
39 »B 

101.0 
95-0 
90.5 
76.0 
39.8 
99.0 

110.0 

1/11/01 
i / r . / o i 
1/11/01 
1/11/01 
1/12/01 

1/12/01 
1/11/01 

1/11/01 
1/11/01 
1/12/01 
Wll/01 
1/L1/01 

L3SG2MD: 
una* - <iu* - . 

sBiex us deimn, r. - jei* 
QC sample l i svx. 

• P U T [ ^ 3 1 - 1 0 9 ) UTB. • OOUl BAM i OU* W t J f C l t C t - M . 

• KSD)/9) • 100) M i s SvpUCaU/Kno CQlmai Indlcatm nao. 

B l g o j t SpiKo; Ul " H n m t Aaoavarf a/* - Vat *rjUy«cd> t. > <S • ftaauls aora r h u 41 tka fipika Xtiaad 

SAM No.: 3S3063 Client Sample ID: 0IO1O44-O1C 





12-2001(MOM) \]:]\ HALL ENVIRONMENTAL (FAX) 5 0 5 tt) mi PJIiV'023 

Hall Environmental Analysis Laboratory 

C L I E N T : ECD Environmental Ciii.u Sample iD: McCasland Windmill 1st Purge 
Lab Order? OOI1i54 CoUiiCticin Dale; U/2S/00 
Pro ject ; MsCastar.d 

Lab I D : 0011154-01 Ma t r i x : AQUEOUS 

Analyses Result L im i t Qual Units DP Date AnuivzcU 

ANIONS OY 300.0 E300 Ariaysl : SDU 
Bromide 4.G O.SC 5 12/'.'CR 
Chloride 1500 mg/t 201 12/! 4(00 
Fluoride ND 0.50 ,-ng/L a 12/-/00 
flitroger. Nifr;:e (Aa t\; 1.8 S.5C *c ia/- ;oo 
Nllragar. NllrUfl (As \' j ND I.E ITlg/L 5 12/'.'DO 
Pheschorjs, Dissolved 43 2.5 mg/l S 12/ -QO 
OrthoptiCEpliaiB (Aa Pl 

mg/l 

Sulfete 100 2.5 rn B.'L. 5 12; 1 iOO 

Qualifiers; NO-Soi OiiezieJ at ills .Icpnilnig Lir.'ir 

J - Anui,l5 dslccicil hcio'.i iiusnitilCIiDti limits 

8 - Ansly.e rj;l;vltd in fiea»M«-jsed Mciliud 3!a:ik 

* • Value sxeceds Maximum Qmswiingnt Le\ci 

i - Sp*e Xcsuvcrj Miiside wctpsd recover/ limits 

R• RPD waule Mcsp'eu recovery limits 

E .Value joove c|ua«U:f.kiii rnngr 
Piigr. 1 o f 3 



IHOOjilĈ  H:35 HALL ENVIRONMENTAL mm m mi p. on, 

Hall Environmental Analysis Laboratory D a l c : -̂-̂ --os 

CLIENT: ECD Enviromnenta' Client Sample sD: McCaslcir.d Windmill 

Lab Order: OO i I i 54- Coltcctian Date: 1128/00 

Project: McCisiand 

Lab ID; 0011154-02 Matrix: AQUEOUS 

Analyses Result Limit Q.ial Units DF Date Analyzed 

ANIONS BY 300.0 E300 Analyst: SDU 
Bromide 2.3 •.10 1 12/1/00 

Chlorio's 1100 5.0 rr.c/L f j 12/u/OO 
Fluoride ND 0.10 mc/L i 12/1/oa 

Kltrogan. Nluais (As N) 17 0.10 nrj/L 1 12M/00 
Nitrogen, Nitrite (As N) NC 0,50 mg/L 1 12/1/00 
Phosphorus, DiEidluec MD a.so mg/L 1 12'1/00 
Orthoahcspriate (As P; 
Sulfate 8M 2 S 3 12/u/CO 

QiuiUDL-rs; N D • Not Detected M Uie Rtpurt.iis Limit 

J - Ar.ulyt dciecisd t/cbw qdiuiiliujlio \ limits 

5 - Anslyte d e w e d »n lhe as;cciuleii MdhixJ Dk.uk 

* - Value CM'rcca M'.uimum C-intarrjnun! Lf te! 

S - .Spite Recovc-y oii^idc scc;p:td rrcevery limits 

H - 'iPD outside u::ucrei. rcsmcry linilh 

^ - V j u r ni:i»vc 4IALII^I 1 i 1!IiOJt r.l.lgc 

Page 2 of 3 



FEE-12-2D0IiM OS) iiii. m mm W wu iwm 
• • 

Ha i l Envi ronmental Analysis Laboratory 26-Dev-CO 

CLIENT: ECD Sr.viranmentcl Ciicui Sample ID: .McCnrland Blank 
Lab Order: 001:1 Si- Cvlleeiigii Da ts: ! 1/28/00 

Project; McCasland; 

Lab ID: 00i ; 15^-03 Matrix; A.QUEOUS 

Analyses Result Limit Qual Unit? DF Da IB Analyzed 

ANIONS BY 300.0 £300 Analyst: SDU 
Bromide 0.20 0.10 1 i2.'-;oo 
CMIortcia 22 0.10 ng.'L i 12; :/oo 

O.GG 0.10 mg/L 1 i2/ i ;co 
Nitragen. fitrace (As N) 2.0 0.1U mg/L • 12/1/00 
Nitrogen, Nitrite (As N) IVD C.SD 1 12/1/00 
Phosphorus, Dissolved Ml 0.50 mgrL 1. 12:1/00 
Qrrhiptiosphaie (As P) 

mgrL 

Sulfate 36 C.50 fng.'L 1 1Z'1/00 

QutUIim-. ND • Not Detected a: die Kcpxtm; Limit 

- Ajiilye detecifd belcw qucniliutioft Ifeiit: 

ti - AJiikle d;icci;d in i;ic aiSOU.ii=d Med- 3d B I L I . L 

* - Vmac exceeds Maximum CmUaminarU Leva 

5• SpikeKtcov-- j»;Mii:cecsmci <eeavety limits 

R - RFC j;J!5ioc tmseprs: rr;cv;ry •imii-s 

f. ̂ '.''jluc iljO'vc qua/;Li:i*.i';:* fine;: 

Page:, of3 



];]) mi mn FAXJ 5 0 5 Hi I 

SVL ANALYTICAL, INC. 
ORB Government Cui.cn h P.O. Dev 92S K s l l o g c , Idaho 

41 u / 

M i o n a : ( ? 0 B ) 1 3 i . L 2 I H 

P. 015/023 

R E P O R T OJF" AJSrA.XJYO?XCJ=SJIL R S S U T . T S 

CLIENT HA1I ENVIRONMENTAL 

CLIEHT SAMPLE ID: 0G11154-01A 
Saonple Collected: 11/28/00 
Sample Receipt : 12/C7/00 
De.te of Report : 12/15/00 

SVL JOB No. 
SVL SAiEPLS Ho. 

96370 j 
25097C 

Matrix: WATER 

Determination Result Units 
Test 

D i l u t i o n Method Date Reference 

Calciuir. 
Potassium 
Magnesium 
Soditun 

692 
8.9 
64.S 

344 

mg/L 
ff.c/L 
mg/L 
mg/L 

1 6010B 12/13/00 
1 6010E 12/13/00 
1 601CB 12/13/00 
1 6010B 12/13/00 

2 

aBTBtswsss l ] -Xithiitla (or ChaniMl An»lj«is o i N a t « »r.e N a t t M ' . EP\-600.'«-ij-2a; : | -Tom Kathode lo r ^vel ta t lng 

N « o t 9 0 , 3cd E d i L l u a " , CX fl*iti, 13S<-- ' - j '3r.»MlBj:d Kethado i a r ti-,e T -*"mint^"71 n ; YTft*;er Bud WaeHewter" r 

16th ~ZU. 1092; 4) ACTM Heti lod; 5) <3 C?R, I t r t SSI 

Reviewed Ey s*7 U. / .... _!3ate 



FFE-L2-20nj(MOVT 1;:J5 HALL ENVJRGNHESTAL fFAX) 505 W 413? P.016/02.3 
# 

SVL ANALYTI CAL, INC. 
OBB Govamnant Ltilch • j>.e. Jos 329 • Xeaiojg, idahu M B ; 7 - C « 5 3 • Phami <aoa; ?Ei.i350 • rax: ;2D^ >71!3-08J: 

E U S ^ O D R T ? O B " A N A L Y T I C A L R E S U L T S 

CLIEST HALL ENVIRONI3ENTAL 

CLIENT SAMPLE ID: 
Sample Collected: 
Sample Receipt : 
Date of Report : 

00U154-02E 
11/28/00 
12/07/00 
12/15/00 

SVL 
SVL 

JCB Mo, 
SAMPLE No. 

95370 
250371 

Matrix: WATER 

Determination Result Units D i l u t i o n Method 
Test 
Date Reference 

Calcium 
Potassium 
Magnesium. 
Sodium 
S i l v e r 
Arsenic 
Barium • 
Cadmium 
Chromium 
Mtircury 
Lead 
Selenium 

C93 
8.5 

62.3 
334 
<G.005 
0.C1 
0.3O3 

<0.002 
<0»006 
0.0004 
0.005 
0.02 

mg/L 
ng/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1 S01QB 
1 6010B 
1 6010E 

5010E 
6Q1GB 
6010B 
6C10B 
6010B 
S0103 
747 0 
6010E 
6010B 

12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/0C 
12/14/00 
12/13/00 
12/13/00 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
9 

W C I I S Q S I i ; 'KwhaSi i!ar ctemcsl •jasj.vata of w»t«r -nil UBOI«» ' . 2PA-6i)0/-j-7S)-^I; 2) -last Method" ioc Evaluating 

S o l i d Wantea, 3 rd K i l t l a u * , 01 9 :6 , M M ; 3) "StaJlduni tataodo f o r t h » Esww. r j . t i on o f Nata r t n i WaatawrtoC, 

iOtn Sp, I S S i ; d | ASTrt *ot t ind; 5) JO C i * , Par t 3£> 

Reviewed By:_ Date ,-.,•/> 



FfF-iZ-"IU0J(MOfcr) 15:36 !mm 3 4 3 418/ 1] 

SVL ANALYTICAL, INC, Quality Control Report 

Part I Prep Blank and Laboratory Control Sample 

C l i e n t :HALL ENVIRONMENTAL 

Analyta 

S i l v e r 

a a r i u n 
calcium 
Cadmium 
chromium 

Hagneei-jiu 
Scdiun 
Lead 

Mercury 

Methodi Matrix 

6010B 
6C10B 
6010E 

6G10B 
6C10B 
6010B 
eoiOB 
50I0B 
60103 
fiOiDB 
7470 

WATER 

W'ATES. 
'WATER 
WATER 
WATER 
WATER 
HATER 
WATER 
WATER 
WATER 
WATER 
WAT5R 

U n i t s i Prsp alanX 

mg/L 
ir.g/L 
tng/L 
mg / L 
a ig / l . 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rag/L 
mg/X 

L2GEND: 

-tfO.005 
•O .O i 
<0.002 
<Q.Q4 
<0.3R2 
<0.CC6 
<1.3 

-:o.ca 
< o . i 
<0.305 

0 , 0 1 
<0.G3t2 

True i c s -

1.00 
1.00 
1.00 

20 ,0 
l .CC 

1.00 
3 0 . D 
20 .0 
20.3 

1.00 
1-30 
0.0050 

SVL JOB 5»o. 19637 0 
A n a l y s i s i: 

-Found 

0.991 
0.99 
C.9S4 

21.0 
0 .955 

0.397 
30.2 
IS .6 
20.3 

•3.985 
0 -S3 

' O . O O J 2 

LCS %R 

9 9 . 1 
99 .0 
99 .4 

105.0 
98 .5 
99 .7 

100. 7 
98.2 

101.5 
93 .5 
9 3 . 0 

104.0 

Date 

12 /13 /00 ) 
1 2 / 1 3 / 0 0 ' 
12/13/0C 
12/13/00 
12/13/CO 
12/13/CO 
12/13/CO 
12/13/00 
12 /13 /00 ! 

12 /13/00 
12/13/00 
12/14/00 

££S ta • ce: f> occ one Hbco"*rv KV* - t int X p p i i s - * t l * 



FAX) 505 i imn 

SVTJ ANALYTICAL,, INC. Q u a l i t y C o n t r o l R e p o r t 

P a r t I I D u p l i c a t e and S p i k a A n a l y s i s 

C l i e n t JBAIiZ, ENVIRONMENTAL 
—<3C SAMPLE ID rD: 

T a s t Mattieb M a t r i x U n i t s R e s u l t I 
•E.u.cat.e or MSD-| 
Pwind RPD%|| 

SVL JOB NO 

Matr ix spike 
Result SPK APD %R 

:96370 
Teat 
Date 

Ag 601OB WATER 1 ng/L <0.005 <0 .005 CP1 1.0B 1 .00 
As 6010B WATER •1 jng/L 0.01 0 .01 3.0 1.07 1 .00 
SS 6010B WATER 1 ag/L 0.303 0 .303 2.0 1.27 i _ .00 

CO 6010B WATER 1 ag/L 698 594 i 'J.6 20 .0 
Cd 6010B WA?ER •i ng/L <0.002 <0 .0C2 0.954 .CO 

cr 6010B WA"ER 1 ag/L <o.ooe <0 .005 1 UDL 0 . 972 .00 

K eoioB WA~£R 1 ng/L 8.5 a .4 1.2 41.0 30 .0 
Mg 6010B WATTR 1 mcj/L 62,3 6 i .5 i i . a 31. C 20 .0 
Na 601 OB MATER 1 wg/L 334 330 1.2 j'4 8 20 ,0 
2b 60108 WATER 1 mg/L 0.005 0 .005 i ID .2 0.971 1 .00 

sa 601O3 WATER 1 rog/L 0.02 0 .02 j o.c 1,05 1 .00 
Kg 7470 WAXES 1 BIC/L 0.0004 <0 .0004 ; 200.0 

i 

0.002". 0 .0020 

108. 0 
106.0 
96.7 

R >4S 
95.4 
97.2 
109.3 
93.5 

R >«S 
96.6 
1C3.0 
90.0 

12/12/00 
12/13/CO 
12/13/CO 
12/13/CO 
12/12/00 
12/13/00 
12/13/GO 
12/13/00 
12/13/CC 
12/13/CO 
12/13/CO 
12/14/00 

L3GEND: 
- '[Sfill - Z W , . ' ; i t M * BBPJ/2) " IOC) UDL - 3 « h CAJi 1 DX> not dBtauted. 

WO» • ((SPK - XS6j / ( (SPK -r HS3)/2) • 100) M i e 3opUs»t-»/NSE> ro.Viir.Tl i n d i c o t e i USS. 

ilPIITE ADD column, ft - Past ElrJSct CpLlio/ IR - Poraopt TleccJvnry t:/A « f c t AjiftlyenG; ^ N *Jfi - flnptllt reso thun 4X tho Spike . \ i Aid 

QC sample i : SVL SAN T I C : 250^71 Cli e n t sampla ID: 0011134-023 
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.88/14/1999 IE:55 505-345-4107 HALL ENVIRONMENTAL 

Hall Environmental 
• a Analysis Laboratory 

P6i 

Hall Environmental Analysis Laboratory 3/16/9S 
4901 Hawkins NE. Ste. A 
Albuquerque, NiVI 8/109 

ECD Environmental 
P. 0 Box 9323 
Albuquerque, NM 37119 

Dear Mr. Greg Byoae 

Enclosed are tne results for che analyses that were requested. These were clone 
according to EPA procedures or equivalent 

Detection limits are determined by EPA rnethcoology No tiste-.rnsration of 
compounds below these (denoted by the ND or < signi has been made. 

Please don't hesitate to contact HEAL for any additional informeron or clarifications. 

Sincerely; 

Scott HaHennsck 

.aooraiory Manager 

Project: 9301105/McCausland 

4931 Hawkins NE, Suite A, Albuquerque NM 37106 
Ph (505) 34S-J975, Fax (53$) 345-4107 
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mm <\: mi 

s a 
' Hall Enviromnental 

Analysis Laboratory 

Client: ECD EnvironmerMi 
Project: MoCssfnnd 
Project Manager: Greg Eylee 
Project Number: -

Date Collected: NA 
Date Rec^vsd: NA 
Sample M?trlx: Aqueous 
Date Extracted: NA 

8021 QC. BS/BSD 3/16 

SartiDlir Ai-ncunf (uc/l.'i Recovery !>=.3 RPD 

MTBE <2.5 4u.a 44.0 110 107 3 

Benzsne --C.5 20 G 20.5 :G3 20 ;̂  104 1 

Toluene <-.'*. r. 20.0 20 i 103 20 ? 101 1 

Et-yitenzer.* <C 5 20.0 20.7 20 S 102 2 

le ts ! Xylenes <0.5 eoo 61,5 ! 02 31.1 102 1 

1,3.5 T.Vic <c.c 20. C 22 5 124 *>r, . j 102 

1,2,^-TVIB <0 5 20. 2G.6 1 02 20 .S •,03 G 



mm: t.^m tt) mi 

H a l l E n v i r o n o i t i i t a ! 
A n a l y s i s L a b o r a t o i y 

CJiertt: 
Project; 
Project Manager; 
Project Number: 

ECD Snviranrnentai 
McCaslano 
Greg Sybee 

Dme Collectad'. 
Dite Received: 
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Hall Environmental 
Analysis Laboratory • a 

Septembers, 1999 

Hall Environments! Analyses Laboratory 
<-90i Hawkins NE, Ste. A 
Aibuquerque, NM 87109 

ECD Environmental 
P.O. Box 9323 
Albuquerque, NM 37119 

Dear Mr. Bybee: 

Enclosed are t.ne results tor trie analyses thsi were requested Thess v/ere done 
according to EPA procedures or equivalent. 

Detection limits are determined oy EPA methceclogy No determination of 
compounds beiow these (denoted by the ND ;jr < sign) has been .nade. 

Please den t hesitate to contact HEAL for any adaitiora! information or Clarification 

Sincerely. 

Andy Freeman 
Assistant Laboratory Manager 

Projecv. 9SCSCS3/McCasiana 

4S01 Hawkins NE, Suiit* A, Albuquerque, r-iflrt 87JCB 
=h (505) 345-3973, Fax (505) 34S...;107 
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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 ofthe 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 t he 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 3 OK air/mud rotary drill rig with a 900cfrn/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 SOIL BORING 
DETAILS 
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r 8 0 -
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CL 

0 ' - 5 ' Sand with silt, sl i-moist, light 
brown, fine gravels 

5'-14' Clay with sand, moist, red-brown 
to brown, sli-plastic 

14 ' -75 ' Sand with clay (Caliche), dry, tan 
to white, calcareous nodules 

SM 

3 4 ' yellow-brn to yellow, gravels to 1/2" 
36 ' brown 
38 ' yellow brown 

4 3 ' red brown to purple 

4 9 ' brown, large calcareous nodules 

53 ' purple 

60 ' tan-whitepurple 

7 3 ' yellow-brown 

7 5 ' - 9 2 . 5 ' Sand with silt, wet, 
yellow-brown, fine gravels, 
subangular to subrounded 

92.5 ' -TD Clay, wet, red, sl i-plastic, very 
fine gravels 

9 6 ' TD 

a 
E 
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t/t 
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3 
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+> 
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CJ 

Ground Level 
2'x2'x4' Pad 

Lacking 
Cap 

i — 3 ' 
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Up 

HydroGeologic Services, Inc. 

HQS 

CLIENT: EDDIE SEAY 

SITE: McCASLAND RANCH 

TOTAL DEPTH = 96 FEET 

DRILLER: DIAMOND BACK DRILLING 

SOIL BORING NO.: MW-1 

DRILLING METHOD: AR 

LOGGED BY: B. WHALEY 

DATE DRILLED: 1/4/01 
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SOIL BORING NO. MW-2 SOIL BORING 
DETAILS 
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3 7 ' yellow brown 

4 5 ' brown 
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56 ' tan to white 
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6 4 ' tan-white 

80 .5 ' - 98 .5 ' Sand with silt. wet. 
yellow-brown, fine gravels, 
subangular to subrounded 

98.5'-101' Clay with sand, wet, red, very 
101' TD fine gravels 

o —i 
2 < K-

co == — 

a 
E 
a 

i/t 
3 
O 

C 
+> 
c 
o 
u 

Ground Level 
2'x2'x4* Pad 

TD 101' 

HydroGeologic Services, Inc. CLIENT: EDDIE SEAY 

SITE: McCASLAND RANCH 

TOTAL DEPTH = 99 FEET 

DRILLER: DIAMOND BACK DRILLING 

SOIL BORING NO.: MW-2 

DRILLING METHOD: AR 

LOGGED BY: B. WHALEY 

DATE DRILLED: 1/4&5/01 
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SOIL BORING NO. MW-3 SOIL BORING 
DETAILS 
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50 ' yellow-brown 
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HydroGeologic Services, Inc. 

HQS 

CLIENT: EDDIE SEAY 

SITE: McCASLAND RANCH 

TOTAL DEPTH = 95 FEET 

DRILLER: DIAMOND BACK DRILLING 

SOIL BORING NO.: MW-3 

DRILLING METHOD: AR 

LOGGED BY: B. WHALEY 

DATE DRILLED: 1/5/01 





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. 













McCasland Ranch 
Hydrogeologic Pump Test 

MASS BALANCE SUMMARY 
MODFLOW MODEL 

STEADY-STATE SIMULATION 

Type 
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 
CH 
CH 
GH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 

row 
1 
•l 

lunw layer segment reach flux 
1 0 0 0 

i 1 o 0 0 

•\ 
1 o 0 0 
1 0 0 0 

1 o 0 0 
1 1 0 0 0 
1 1 0 0 0 
1 1 o 0 7722.883342 

1 0 0 0 
1 1 0 0 0 

3 1 0 0 876.105225 

4 1 o 0 461.609467 
5 1 0 0 289.386444 

6 1 0 0 227.498033 

7 1 0 0 225.047638 

8 1 0 0 223.31279 

9 1 0 0 222.054932 

10 1 0 0 165.934616 

11 1 0 0 110.393799 

12 1 0 0 110.237068 

13 1 0 0 110.103745 
14 1 0 0 109,991165 

15 1 0 0 32.431702 

16 1 0 0 54.929096 
17 1 0 0 54.91082 

18 1 0 0 54.8944«6 
19 1 o 0 54.87999 
20 1 0 0 41.151672 

21 1 0 0 27.430897 
22 1 0 0 21.942823 
23 1 0 0 16.456095 
24. 1 0 0 10.970258 

25 1 0 0 8.227457 
26 1 0 0 10.989638 
27 1 0 0 16.453827 

28 1 0 0 21.937325 
29 1 0 0 27.420027 
30 1 0 0 27.418411 
31 1 0 0 41.124977 
32 1 0 0 54.829426 
33 1 0 0 54.82658 
34 1 0 0 54,825317 
35 1 0 0 54,825623 
36 1 0 0 82.241951 
37 1 0 0 109.67083 
38 1 0 0 109.700806 
39 1 0 0 109.744171 
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McCasland Ranch MASS BALANCE SUMMARY 
Hydrogeologic Pump Tost MODFLOW MODEL 

STEADY-STATE SIMULATION 

Typa row column layer segment reach flux 
CH 1 40 0 0 109.80162 

CH l 41 1 0 0 164.838348 

CH 1 42 1 0 0 220.126007 

CH 1 43 •t 0 0 220.675156 

CH 44 1 0 0 221.426437 

CH 1 45 0 0 278.218282 

CH 45 1 0 0 421.739838 

CH 1 47 1 0 0 431.575287 

CH \ 48 1 0 0 452.105621 

CH 49 1 0 0 87Q.655029 

Total IN 1 1 1 0 0 7723.0487 

Total OUT 1 1 1 0 0 7722.883342 

Recharge inflow 1 1 1 0 0 0 
Recharge outflow 1 1 1 0 0 0 
ET inflow 1 1 1 0 0 0 
F r outflow 1 1 1 0 0 0 

Qz Top Inflow 1 2 0 0 7722.883342 

Qz Top outflow . 1 1 2 0 0 0 

Qz Bottom inflow 1 1 2 0 0 0 
Qz Bottom outflow 1 1 2 0 0 7722.560049 

Storage Inflow 1 1 2 0 0 0 
Storage outflow 1 1 2 0 0 0 
Total IN 1 1 2 0 0 7722.883342 
Total OUT 1 1 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 Bottom Inflow i 3 0 0 0 
Qz Bottom outflow 1 1 3 0 0 0 
Storage inflow 1 1 3 0 0 0 
Storage outflow 1 1 3 0 0 0 
CH 51 3 3 0 0 -878.555176 
CH 51 4 3 0 0 •451.991302 
CH 51 5 3 0 0 -289.446984 
CH 51 6 3 0 0 -227.447586 
CH 51 7 3 0 0 -224.921736 
CH 51 8 3 0 0 -223.115784 
CH 51 9 3 0 0 -221.79248 
CH 51 10 3 0 0 -165.B98471 
CH 51 11 3 0 0 -110,219041 
CH 51 12 3 0 0 -110.05182 
CH 51 13 3 0 0 -109.80802 
CH 51 14 3 0 0 -109.78643 
CH 51 15 3 0 0 -82.273064 
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McCasland Ranch 
Hydrogeologic Pump Test 

T y p o r o w c o l u m n 

CH 51 16 
CH 51 17 

CH 51 18 

CH 51 19 
CH 61 20 
CH 51 21 
CH 51 22 

CH 51 23 

CH 51 24 

CH 51 25 
CH 51 26 

CH 51 27 
CH 51 28 
CH 51 29 
CH 51 30 
CH 51 31 
CH 51 32 
CH 51 33 
CH 51 34 
CH 51 35 
CH 51 36 
CH 51 37 
CH 51 38 
CH 51 39 
CH 5'i 40 
CH 51 41 
CH 51 42 
CH 51 43 
CH 51 44 . 
CH 51 45 
CH 51 46 
CH 51 47 
CH 51 48 
CH 51 49 
Total IN 1 1 
Total OUT 1 1 
Grand Total IN 0 ' 0 
Grand Total OUT 0 0 
Grand Total ERROR 0 0 

MASS BALANCE SUMMARY 
MODFLOW MODEL 

STEADY-STATE SIMULATION 

y e r s e g m e n t r e a c h f l u x 

3 0 0 -54.821316 

3 0 0 •54.801666 

3 0 0 -54.78413 

3 0 0 -54.768635 

3 0 0 -41.067604 

3 0 0 -27,374641 

3 0 0 -21,89772 

3 0 0 -16.422211 

3 0 0 -10.947655 

3 0 0 -8.210497 

3 0 0 -10.947012 

3 0 0 -16.41987 

3 0 0 -21,892019 

3 0 0 -27.363358 

3 0 0 -27.361731 

3 0 0 -41,039967 

3 0 0 -64.716198 

3 0 0 -54.713642 

3 0 0 -54.712841 

3 0 0 -54.713795 

3 0 0 -82.075752 

3 0 0 -109,452827 

3 0 0 -109.487946 

3 0 0 -109.537651 
3 0 0 -109.602608 
3 0 0 -164.556 
3 0 0 -219.783188 

3 0 0 -220,374878 

3 0 0 -221.172775 
3 0 0 -277,971849 
3 0 0 -421.528442 
3 0 0 -431.592529 
3 0 0 -452.436089 
3 0 0 -878,888184 
3 0 0 7722.560049 
3 0 0 7722.643522 
0 0 0 7723.0487 
0 0 0 7722.643522 
0 0 0 0.005246 
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McCasland Ranch 

Hydrogeologic Pump l a s t 

MASS BALANCE SUMMARY 
MODFLOW MODEL 

TRANSIENT SIMULATION 

Type 
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 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 

row in layer m\ 
i 1 

reach flux in layer m\ 
i 1 0 0 0 

1 1 0 0 0 

1 1 0 0 0 

1 1 0 0 0 

i 1 0 0 0 

1 1 0 0 0 

1 1 0 0 0 

1 1 0 0 7670.80385 

1 1 0 0 4.854854 

1 1 
3 1 

0 0 44.036839 1 1 
3 1 0 0 878.004361 

4 1 0 0 450.614746 
5 1 0 0 238.6464B4 

6 1 0 0 226.880234 

7 1 0 0 224.417969 

8 1 0 0 222.672746 

9 1 0 0 221.405502 

10 1 0 0 185.441513 
11 1 0 0 110.062271 

12 1 0 0 109.903282 

13 1 0 0 100.787877 

14 1 0 0 109.652885 

15 1 0 0 82,176605 

16 1 0 0 54.758396 
i r i 0 0 54.73962 
18 1 0 0 54.722805 
19 1 0 0 54.707882 

20 1 0 0 41.022318 

21 1 0 0 27,344630 
22 1 0 0 21,873667 
23 1 0 0 16,404182 
24 1 0 0 10.935637 
25 1 0 0 8.201483 

26 1 0 0 10.934992 
27 1 0 0 16.401833 
28 1 0 0 21.8679S8 
29 1 0 0 27.333244 
30 1 0 0 27.331564 
31 1 0 0 40.994579 
32 1 0 0 54.655357 
33 1 0 0 54.652321 
34 1 0 0 54.650913 
35 1 0 0 54,651119 
36 1 0 0 81880118 
37 1 0 0 109.321762 
38 1 0 0 109.352074 
39 1 a 0 109.396057 
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NicCasiand Ranch MASS BALANCE SUMMARY 
HydrogeoSeglc Pump Tost MODFLOW MODEL 

TRANSIENT SIMULATION 

Type row column layer segment reach flux 
CH 40 

layer 
0 0 109.454437 

CH 41 i 0 0 164.31987 

CH 1 42 1 0 0 219.439967 

CH -I 43 1 0 0 219.99498 

CH 1 44 0 0 220.752579 

CH 45 \ 0 0 277.384766 

CH 1 46 1 0 0 420.509338 

CH 1 47 0 0 430.391832 

CH 48 1 0 0 451.049683 

CH 1 49 1 0 0 878.517212 

Wall 25 25 1 0 0 0 

Total IN •1 1 1 0 0 7714.629698 

Total OUT 1 1 1 0 0 7714.640639 

Recharge inflow 1 1 1 0 0 0 
Rechargo 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 2 0 0 7670.60385 

02 Top outflow 1 1 2 0 0 0 
Qz Bottom inflow 1 1 2 0 0 0 
Qz Bottom outflow 1 1 2 0 0 7685.489799 

Storage Inflow 1 1 2 0 0 18.211513 

Storage outflow 1 1 2 0 0 21.451806 
Total IN 1 1 2 0 0 7886.816363 

Total OUT 1 1 2 0 0 7B68.941605 

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 7665.469799 
Qz Top outflow 1 3 0 0 0 
Qz Bottom Inflow 1 1 3 0 0 0 
Qz Bottom outflow 1 1 3 0 0 0 
Storage inflow 1 1 3 0 0 38.800581 
Storage outflow 1 1 3 0 0 0 
CH 51 3 3 0 0 -878.349548 
CH 51 4 3 0 0 -450.514282 
CH 51 5 3 0 0 -288.491425 
CH 51 6 3 0 0 -226.7158S1 
CH 51 7 3 Q 0 -224.222072 
CH 51 8 3 0 0 -222.450058 
CH 51 9 3 0 0 -221.168678 
CH 51 10 3 0 0 -165.242188 
CH 51 11 3 0 0 -109.923119 
CH 51 12 3 0 0 •109.75946 
CH 51 13 3 0 0 -109.619606 
CM 51 14 3 0 0 -109.500969 
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McCasland Ranch MASS BALANCE SUMMARY 
Hydrogeologic Pump Test MODFLOW MODEL 

TRANSIENT SIMULATION 

Typ«t row column 
CH 51 15 
CH 51 16 
CH 51 17 
CH 51 18 
CH 51 19 
CH 51 20 
CH 51 21 
CH 51 22 
CH 51 23 
CH 51 24 
CH 51 25 
CH 51 26 
CH 51 27 
CH 51 28 
CH 51 29 
CH 51 30 
CH 51 31 
CH 51 32 
CH 51 33 
CH 51 34 
CH 51 35 
CH 51 36 
CH 51 37 
CH 51 38 
CH 51 39 
CH 51 40 
CH 51 41 
CH 51 42 
CH 51 43 
CH 51 44 
CH 51 46 
CH 51 46 
CH 51 47 
CH 51 48 
CH 51 49 
Tots! IN 1 1 
Total OUT 1 1 
Grand Total IN 0 0 
Grand Total OUT 0 0 
Grand Total ERROR 0 0 

layer iment roach flux 
3 0 0 -82,060417 

3 0 0 -54.678989 

3 0 0 -54.660522 

3 0 0 -54,643082 

3 0 0 -54.62759 

3 0 0 -40.961769 

3 0 0 -27.304029 

3 0 0 -21.84119 
3 0 0 -16.379782 

3 0 0 -10.919352 
3 0 0 -8.18926 

3 0 0 -10.918683 
3 0 0 -18.377344 
3 0 0 -21.835262 
3 0 0 -27.292313 
3 0 0 -27.290565 

3 0 0 •40.93298 
3 0 0 -54.673059 
3 0 0 .•54,569904 
3 0 0 -54.56842 
3 0 0 -54.568615 
3 0 0 -81.858415 
3 0 0 -109.157257 

3 0 0 -109.188507 
3 0 0 -109.233887 
3 0 0 -109,294106 
3 0 0 -164.083S88 
3 0 0 -219.134613 
3 0 0 -219.704407 
3 0 0 -220.479691 
3 0 0 -277.073395 
3 0 0 -420.118011 
3 0 0 -430.122*131 
3 0 0 -450.951385 
3 0 0 -S78.81189 
3 0 0 7704.29036 
3 0 0 7704.351263 
0 0 0 7769.641773 
0 0 0 7798.839908 
0 0 0 -0.00255 
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4.0 CONCLUSIONS/RECOMMENDATIONS 

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

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

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

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

5. 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. 

6. 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. 



-sum 1̂  

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 ofthe impacted groundwater. A breakdown of all estimated costs is 
attached. 

The source ofthe 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 ofthe water. This analysis would occur before and after treatment on a quarterly 
basis. Maintenance of the treatment system would occur on an annual basis. 



ECD Environmental, Inc. 

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 $ 4,995 
3000gal/day $11,900 
Annual maintenance $ 2,000 

Quarterly sampling and analysis 
Sampler, laboratory analysis $10,000/yr 

Total cost of cleanup Low $153,800 High $213,400 
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Hall Environmental 
Analysis Laboratory 

January 12, 2001 

Greg Bybee 
ECD Environmental 
?0 Box 9328 
Albuquerque, NM 87119 
TEL: (505) 758-7686" 
FAX (505) 758-7601 

KE: McCasland OrderNo.. G101G44 

Dear Gisa Bybee: 

Hall Environmental Analysis Laboratory received 3 samples ca j .'9,'Cl ror tlie asa;v$es 
prasent.ad in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Detection iiorits are detei^iaed by EPA methodology. No detenisinauon of 
compounds below these (dena.sd by me ND or< sign) has been made. 

Please don't hesitate ic contact HEAL for any additional informarioa cr claritlcanons. 

Sincerely. 

Nancy McDuffie, Assistant Laboratory Manager 

48C1 Hawkins NE, Suite A, Albuquenjua, NM 371 OS 
Pn (505) 345-2375, Fa* (SOS) ^45-5107 



-12-20"" Td 545 41117 

Hail Environmental Analysis Laboratory Date: 12-Jan-Q! 

CLIENT: 

Lab Order; 

Project: 

Lab 3D: 

ECD Environmental 

0101044 

McCasland 

0101C44-01 

Client Ssrap'fc I D : \1\V-1 

Collection Date: i/B/01 

Matrix: AQUEOUS 

Analyse* Rcsulr L i m i t Qua l Urut i DF Date Analyzed 

ANIONS BV 300.0 E300 Analyst: SDU 

Bromide 1.C 0.50 mg/L t 1/10/01 

ChionCte 100 0.50 mg/L s 1/10/0' 

Fluoride WO 0.50 ng/L 1/10/01 

Nitrate (As N HNiiiile ( te N) va 0.50 mg'L 3 1/10/01 

Phcsphorus, CJissolvecl IMD 2.5 mg'L 5 1/1 J/01 
OniapriasBhaia (Aa ?) 
Sulfaie 69 25 T3'>- 1/1S/Q1 

T P H BY 418.1 E418.1 Analyst: JT 
Peirolabm Hydrccartwns, TR ND 1.C mg/L 1 

S'D - Net Pctcc:iC al !li:.R±jwtiri{; limit 

.' - '-nayie ccisstcii fcclr»- quanitilctuo limiLs 

B - Malyic <W?ci:i a the i!S0Cin«c! MeLsoa B'mk 

- - Value execetis MaxiKHirr: Cpijiaminaa: Lrvel 

S • limfcr Krsovny yjisiLf -iccspitd rscovefv :imi^ 

H - rcJ'O juciiic cccriied rrenvny limits 

Pifie I of 3 



TEFTHI i:31 Ull ENV"FRONHEMTAL m)m in mi 

Hall Environmental Analysis Laboratory Ontc: 12-Jm-OI 

CLIENT: 

Lab Order: 

Prujecb 

LiiblD: 

ECU Environmen'jil 

0101044 

McCaiiiaiiiJ 

010104 -̂02 

Analyses 

ANIONS BY 30D.D 
Bromide 
Chloride 
Fluoride 

Nltraio (As N)+Nli."tte (A3 N) 
Phosphorjs. DiisolvaS 
Octhephosphaie ;As P) 
Sulfate 

TPH BY<118.1 
Petroleum HyarosBrbDns, TR 

Client S;M:plc XD: 

Collection Dale: 

.MW-2 

i.'S/OI 

Matrix: AQUEOUS 

Result Limit QuaJ Units DF Date Analyzed 

1.0 
EODO 

0.50 mgll 5 
Analyst. SDU 

1.'10/01 
130 a.sc rrp/L £ 1/10/D1 
NO O.SC rng/L 5 i/10/01 
1.1 0.50 mg;L « 
NO ' t c mg/L 5 ''0/01 

Si 2.5 mg/L S " / I 3/01 

E413.1 
1.0 ng/L 1 

Analyst: JT 
1/11,0' 

Qualifiers: ND - N<ii Dccpied j i il,c P.eponinj: LirniL 

/ • \J\u\}"X dc'tt'.eJ belo* QiuiuiliLition limit? 

3 - AralylE deicnoc: in lhe L£iociaieri Meiiod Hlar>lc 

* " Value exceeiv M ultmini Cuiitarrur.ant Level 

3 - Spite Rzsovey nuUidriicrprnJ recovery limits 

R. - USD nurside jeesptft; recovery firms 

r. - Value above q'jar.i.taiKin r jn-- : 
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M\M 145 418; 004/023 

Hall Emironxnental Analysis Laboratory Date: !P.-Jan-01 

CLIENT: ECD Envirourntatai Client Sample tD: MW-3 

Lab Ordar: 0101D44 Collactior. Di t t : 1/S'O'. 

Project: IvlcCa-slaad 

Lab ID; 0101044-03 Matrix: AO'ifcOUS 

Analyses Result L im i t Qua! Units or D:>tc Analyzed 

ANIONS BY 3O0.0 E30C Analyst; SDU 
Siomlde 2.8 0.50 mg,1 ri 1/1C/01 

ChtofKe 870 10 ma/L ' DC V12/01 

Fiuoride ND 3.30 •ng/L r 1'0/01 

M'/ate (As N'+NHrtte (As N\ 1.0 2.50 mg.'L 5 1/10/01 

Phosphorus, i^solvad ND 2.5 tngi 'L r 1/10/01 
C.lhcpnospnaie 'As P; 
SutfatO 95 2.3 mqi't. 1/10/01 

TPH BY 413.1 E41E.1 Anaiybt; JT 
Perrulfeum Hvcrccaroons, TR NO 1.3 rrg!L 1 m/oi 

Qualincn: ND - Nol Di-icc :d it thr Kcror.inf; Lirr.k 

J - Auc.iyt: dcicc'.eJ bcliw q jn.iiiiu:i(?ri litnili 

a • AtKiyic dnecieii in associated Mrihiia Bhmk 

•* - V.iKir rrceeui maximum Ccittr.ti:lnnn[ Le^e! 

C - Spit:: !la:ovpy fijuiJe leceped recausp' limis 

R - RHL1 CLliiilt »:«cpied ireev .ty lisniu 

£ - Value Libtiv: qwnii jitirn 
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T-7T HO.i }<:}J -'mranJOKIESTAL 
JNH2-3I 1?:CE =rtm:S WtYTlCAl +20B7E32ES 

imm mi P. JO; O.M 

T-D1B P.DI/D6 Job-013 

SVX ANALYTICAL, INC. 
Ona Bavotimint Cola* » r>,o. SQZ 33J Jailpgg, Idaho MSST-MM Micn»l (308)794-1230 

R E P O R T O F A J S T ^ X ^ r T r C A l R E S U L T S 

CLIENT : 

CLIENT SAMPLE ID: 
Sample Collected! 
sample Receipt : 
Date of Report : 

HALL ENVIRONMENTAL 

010I044-01C 
1/08/01 
1/11/01 
1/12/01 

SVL JCB No. : 9S635 
SVL SAMPLE No.: 253063 

Matrix: WATEB. 

Determination He suit Unite Dilution Method 
T Q f l t 

Date Reference 

Cation Sum 
Calcium 
Potassium 
Magnesium 
Sodium 
Silvey 
Arsenic 
Barium 
Cadmium 
Chromium 
Mercury 
Lead 
Selenium 

B.1C 
SO. 4 
4.4 
12.7 
'67,4 
<0.005 
G.01 
O.IOfi 

<0.D02 
<0.006 

<o.oao4 
cO.QOS 
0.01 

meq/L 
ng/L 
mg/L 
mg/L 
rog/L 
mg/L 
ttq/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

601DB 
6010B 
6010B 
6010B 
S010B 
601DB 
60100 
6010B 
5010B 
7470 
BOIOB 
50103 

1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/11/01 
l / l l / o i 
1/12/01 
1/12/01 
1/11/01 
1/12/01 
1/11/01 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

KOTHZHCESi n "djtluMia Sot S W i c i l Ar.«ly»i» oi VlMt u d H u t u ' , EJ^-«0Q/4-T3-ja; 5) ' last HAthadc (or r\nlustlfV5 

Soiisi » i n « , 3rd Edition'. SW B46, 1S»4; J J •sturiard (j-Jsodj f « th» S i u u u t i a o of « t tac u d Nartauntar', 

19th SO. 1792; 1) AS-» fl.tBorJ; 3] 40 CTC, Part 261 

Reviewed By: Date jir*-)/>! 
l/ia/ai ii.so 

Peat-IP Pax Note 7en 

Pnorw a 



FtFIH 'mm mi 
JAM 2-01 12:3E Front ftl ANALYTICAL +20flTB308 

308/023 

T-016 P.02/06 Job-015 

SVL ANALYTICAL, INC. 
Cm cavernaant Calih P.O. lex iijg K a i i o g a , laaba SjCy>-&K» Phonai <2E13j 784-1350 

R E P O R T O E * A N A X Y T I C A L I R J S S t J X i T S 

CLIENT EALL ENVIRONMENTAL 

CLIENT SAMPLE IDs 0101044-C2C 
Sampla Collected: 1/03/01 
Sample Heeaipt : 1/11/01 
DatB at Report : 1/12/01 

DBtersniixatior. Result Units 

Cation Sum 
Calclux 
?crbasaium 
Magnesium 
Sodium 
S i l v e r 
Arsenic 
Barium 
cadmium 
Chromium 
Mercury 
Lead 
Selenium 

8.53 
83.4 
4.5 
14.2 
7C.8 
<0.005 
<0.01 
0.112 

<Q.0C2 
<0,006 
<0.0002 
<0.00£ 
<0.01 

aeg/L 
mg/L 
cig/L 
mg/L 
mg/L 
mg/L 
rac/L 
mg/L 
mg/L 
ag/L 
mg/L 
mg/L 
mg/L 

SVL JOB No. : 95636 
SVL SAMPLE No.: 2E30S4 

Matrix? WATE3 

D i l u t i o n Method 
Test 
Date Reference 

oOiOE 
S010B 
S010B 
G010B 
S010B 
6C10B 
saiQB 
6C10E 
6010B 
7470 
S010B 
5Q103 

1/11/01 
1/11/01 
1/11/01 
1/11/01 
1/1L/01 
1/11/01 
1/21/01 
l / i l / 0 1 
1/11/Cl 
1/11/01 
1/11/01 
1/11/01 
1/11/Q1 

2 
2 
2 
-> 
£. 

2 
2 
2 
2 
2 
2 
2 
2 

MraXRCSSt 1} "Stethadi Jor ChaaleU *.-,«lr>i« of Water trA V n , r V f , B5*-«M/4-7S-SS/ 3) -Taat Matnada tea avalaatinv 

Soiid Wutec, 2ci Ealtlflo", TO 64« r 15S4i 3) •sta*i»rf K»sh«ia for Bwmiiatisa at Wttai i M V M M U B M C * . 
l»Wi S J . UBS; Afla Katfiotti 5] 4a OR, ;<J 

Reviewed By; '<(J^ Date / / • * . / ? / 
i/ia/si in so 



FEB-I2-2001(MOM) 13:32 HALL E 
JA1-12-31 12:07 Fro AU'ICAL 42S973:-D8a 

'nm U) 
P 

307/023 

T-CIS P.G3/06 Job-015 

SVL ANALYTICAL, INC. 
One Csmratmnt Culcfl » r .O. sax 92! f I3*Ao B3«37-093t a Jncua. (303)184-1230 • <2D«)7M-3«9l 

R E P O R T OJF A N A L Y T I C A L R E S U L T S 

CLIENT ; UAL! ENVIRONMENTAL SVL JOB No. ! 96636 
SVL SAMPLE No.! 253065 

CLIENT SAMPLE ID; 0201044-O3C 
Sample Collected: 1/08/01 
Sample Receipt : 1/11/01 Matrix: WATER 
Date af Report : 1/12/01 

Determination. 
Test 

Determination. Result Ur.its Dilution Methcd Date Reference 

Cation Sum 31,6 maq/L 1 1/14/01 
Calcium 393 mg/L 1 5010B 1/L1/01 2 
Potassium 9.0 215/L 1 601CE 1/11/01 2 
Magnesium 67.3 mg/L i SD10B 1/1X/01 2 
Sodium 143 zag/L SQIOP 1/11/01 2 
S i l v e r <0.005 mg/L 1 

X 6010B 1/11/01 2 
Arsenic 0.02 mg/L 1 6010B 1/11/01 2 
Barium 0.532 mg/L i . 6C10B 1/11/01 2 
cadmium <O.0O2 mg/L J. 6C10B 1/11/01 2 
Chromium <0.006 ng/L 1 601CB 1/11/01 2 
Mercury <0.0OO2 mg/L 1 7470 1/12/01 2 
Lead <0.005 mg/L 1 60103 1/11/01 2 
Selenium D.Q2 mg/L 1, 6010S 1/11/01 2 

1) "Xathod* Cor n M n l Urjd.yi.ia a£ V . t i v uid l u u i ' , D k E f f i / ( . n . : e g 3 s »T»»t Methods I m l u i t 4 n g 

S o l i d H x a t a i , 3 rd l a i t i a r . ' , B IS , .SU<: J) •DtaMJtt t i ttathasn Jor rto m n l r t t f a a a a i wa te r A M W«BToV«iir-

Reviewed 3yi_ Date / at 
1/1I/S1 lllSO 



FEHHOQlWD 13:31 HALL ENVIRONMENTAL 

JAN-:2-DT I2:!7 FreusSVL ANALICAL 

SVX ANALYTICAL, INC. 

M I S P. 04/05 Job-015 

Quality Control Report 

Part I Prep Blank and Laboratory Control Sample 

C l i e n t :HAIt£i 2OTIR0NHENTAI 

Analyte 

silver 
Arsenic 
Barium 
calcium 
Cadmium 
Chroaiua 
Pot-aoouun 
Magnesium 
sodium 
Lead 
Selenium 
Maccury 

Hfltbcd Ka.tr ix 

£0103 
6Q1CB 
6010B-
6 DIOR 
6010B 
soioa 
fiQLQB 
60108 
60 LOB 
S0108 
7470 

WASTER 
WMGES 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WAS2R 

W A T S K 

WATER 

n & i t B 

a g / L 

tag/L 
mg/L 
m g / r 
t t ig/L 
wg/x-
mg/L 
mg/L 
mg/L 
n g / L 

ag/x 

prsp Blaok 

<0.005 

<Q,Q1 
<0.002 
<0>0« 
C0.0D2 
<O.O06 
<1.C 

< 0 , 1 
<0.D05 
< o , c i 
•cO.OOCi 

iruo—ies—found 

SVL JOS K o . :95536 
Analyst! a 

LCS iS. 

1.00 
1.C0 
LOG 

i . o n 
l.CC 

30.0 
20.0 
20.0 

l .CC 

0.C050 

0 . 
1. 
0 . 

le 
1 . 
1. 

3 2 . 
i a . 

I S . 
0 . 
0 . 

984 
01 
994 
9 

OO 
00 
o 
G 
1 
987 
37 
0048 

SB.4 
1 0 1 , a 

99 .4 
94 .5 

1SC.C 
iOO.O 

93 .3 
5 3 . 0 
9 0 . 5 
9B.7 
s ? . a 
S6.Q 

LEGEND: 
ICS * ^dbantary Cantral. Bispla 

Date 

l / U / 0 1 
1/11/01 
1 /11/01 
l / U / 0 1 
1/11/01 
1/11/01 
1/11/01 
l / U / 0 1 
l / U / 0 1 
l / U / 0 1 
l / U / 0 1 
1 / U / f l l 

-ICS Ul - CCS ta r °»a t Meaner 

L/i3/c: i n so 



FEB-i 2-2001 (MO)Ci \]:Vs HALL ENV] PH' FAX)505 W: 4107 P. 009/023 

JAIH2 IZ tor From:StfL ANALYTICAL •Z0I7B3CBS1 T-flIB P.CS/GG Joh-015 

SVL ANALYTICAL, INC. Q u a l i t y C o n t r o l Report 

P a r t I I D u p l i c a t e and Spike A n a l y s i s 

c l i a a t :RALLL SNVIROHKERTAL 
r-QC SAMPLE i n 

Teat; Mettiod HAtrix Units Kooult 
Duplicate or HSE> 

Found R?D« 

SVL JOB No I9662S 
K a t r i i t Spike iTaet 

iia s u i t SPK ADD *R Date 

LS 
ia 
:a 

'1 
'3 

le 

6010a 
5010B 
SOiOB 
60108 
6Q10B 
6010B 
6010B 
6010B 
SOIOB 
SOIOB 
soioa 
7470 

MATER 
WATE3. 
WATER 
WATES 
WATE2. 
WATER 
WATSR 
MATSU 
WATER 
VASTER 
WATER 
WATER 

ng/L 
mg/L 
ng/z. 
mg/L 
tlO/L 

mg/L 
mf/ii 
mg/L 
mg/L 
mgr/L 
mg/L 
mg/L 

O. 
0. 
0. 

30. 
<0. 
<0. 
4. 

12. 
57. 
<0. 
0. 

<0. 

005 
01 
105 
4 
002 
005 
4 
1 
i 
205 
01 
3004 

<C.0O5 
0.01 
0.213 

85.0 
<C.0O2 
<0.00£ 
A.5 

13.4 
n.o 
<0.005 
<0.01 
<0.0004 

UDL 
0.0 
6.4 
5.6 
UDL 
DDL 
2.2 
5.4 
5.2 
UDI 

300,C 
UCL 

1.01 
1.04 
1.10 

95.9 
2.993 

• 1.01 
32.9 
30. 3 
B3.0 
0.5BS 
1.00 
0,0022 

1. 
1. 

20. 
1. 
1. 

30. 
20. 
20. 
1. 
1. 
0. 

00 
co 
00 
c 
00 
CO 
0 
• 

0 A 
00 
00 
0020 

loi.o 
1C3.0 
99.4 
77,5 
39. B 

101,0 
95.0 
90.S 
76.0 
39.8 
99.0 
110.0 

1/11/01 
1/11/01 
i y n / 0 1 
i/11/01 
1/12/01 
1/12/01 
i / j i / 0 1 
1/11/01 
1/11/01 
1/12/01 
l / U / O l 
1/11/01 

LaGSHDt 

aw>* . <l<ux - ow»;A(«»* T n u r i ' a i - »oo> 

HOT* • I JBPK - «SP',/<<S»* 4. K3D)/5) • ISO) 

GtZtX US .salaam, ft. - Pelt Otoesi Spita-, IR • » • 

QC S a m p l e I s SVL SAM N O . : 2S3063 

H la piplieaSe/HM colaun in±Lci,i»« K I D . 

Cliaat: Sample XD: 0IO1O44-O1C 

BOUl BAH 1 D J » W t M U K H . 

SHE* r h u 4X tS» fiptk* Mttod 

l / l l / c i m m 
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2-200 J 0 III FN 
111' LJ Li i I 

(FAM05 iii M 312; 13 

Hall Environmental Analysis Laboratory Date: 26-Div-OV 

CLIENT: 

Lab Ordei-, 

Pruject; 

Lab ID: 

ECD Environmental 

OQl1i54 

McCasland 

0011154-0' 

Ciic.n Sample ID: McCasland Windmill 1st Purge 

CollftCtian Dale: 11/2S/00 

Mafix: AQUEOUS 

Analy.ieS Result Limit Qual Units Date Anaivztd 

ANIONS SY 300.0 
Bromide 
Chloriaa 
Florida 

Nitrogen Nirr=!e (As H) 
Nltrsgar. Nllr!* /As \'} 
Phosphorus, Dlssoivad 
OrthophoBpriatB (Aa Pl 
SUKEIS 

EJOO Analyst; SDU 
4.G O.SC mg/L 5 

1500 mg/L 201 12/'4/00 

NO 0.50 ••ng/L 3 12T/00 

1b mg/L ^ -.a/'/oo 
ND 2.S ;ng/L 5 12/' -'CO 

43 2.5 mg/L S 12, .-30 

100 2.5 rnfl/l. 5 12/'(00 

QiiiJllflcrs: NO - Nat Oils:!*!! 31 I hi Soporting Lir.M 

J - Aiftl/le dsleCied briov* tiuanitildtidli limits 

B - Analyse d;i;titil in '.lie assoc'sicd Meibuii 3lank 

* - Value sxeceds Maximum Cantfinirar.t 

£ - So ike SrsmciN atssMe nccspxd OB»ve.-y limits 

R - ?,PD 3ja«je ajcep'tii recovery limiu 

E • Value auovc qunnticrion run;* 
Pji.Ti; 1 o f 3 



FEB-12-21 iv.]) mi 'mm m mi 

Hall Environmental Analvsis Laboratory Date: 26-Dts~00 

CLIENT: 

Lab Order: 

Project: 

Lnb ID: 

Analyses 

ECD Envirciirnenta' 

001!i54 

McCasland 

0011154-02 

Client Sample iD: McCaslimd Windmill 

Colicctiur: Date: 11,28/00 

Matrix: AQUEOUS 

Ri!S: i l f Limit Qnnl Units DF Date Analyzed 

ANIONS BY 30D.Q 
Bromide 

ChicrWs 

Fluoride 
Kltrogen. Nlttaia (As N) 
Nitrogen, Nitrite (As N) 
PHOSphOrus, Dissdluec 
Ortnoohcspnata (As PJ 
Sulta:s 

E300 An&lysL SDU 
2.3 0.10 WC/L 1 12/1/00 

1100 5.0 r.c/L i'J 12/14/00 

ND 0.10 i 12/1/00 

1.7 0.10 nB/L 1 12'VOO 
ND 0.50 mg/l. 1 12/1/00 

ND 0.50 mg/L 1 12/1/00 

as 2.S mg/L 6 12/14/00 

Quiilint-rs: ND • Not DetecicJ ;n iiii Repor.ns Limit 

J - Ar.ulytc detected bebw qiJUfiiLiL£t)o 1 limits 

5 - Anslyte de;cct?£) in lh= aisaciulcii Mdliixl Dlmik 

* - Value exceed Mwiirnum Cmtarninujii Level 

' i - Spits Hficove^duivdc accepted recovery limits 

H - HPD outside u:;enret recovery li'iiiis 

c - Vijlurnhnve jmrtuljUiLllI n.tgc 

Page 2 of 5 



FEHHSSIiMSi H.UL UU'MEiUi 

H a l l Environmental Analysis Laboratory Dew; J£-0e<;-c<? 

CLIENT: ECD Environmental C!ieni Sample ID: .McCasland Blank 
Lab Order: 001 HSi ColIei.-s.iui: Date; 1 '••'28/00 
Project; McCasland 

Lab ID: 00i: 15̂ -03 Matrix: AQUEOUS 

Analyses Result Limii Qual Units DF Data Analyzed 

ANIONS BY 3DC.G £300 
Bromide D.2D 
Cliiorida 22 
FluO'We D.6C 
Mitogen. Ntrace (As N) 2.C 
Nitrogen, Nitrite (As N) IVD 
Phospharus, Dissolved ND 
Onhspticsphaw (As P) 

Sulfate 36 

Analyst: SDU 
0.10 1 12/1/00 

C.1D ng/L 1 12/1/00 
0.13 mg'l. 1 12/1/CD 

0.10 mg/L 12/1/DC 
D.SD 1 12/1/00 

C.5D rr.gti 1. 1Z/1/DO 

0.53 mg.'L 1 12/1/00 

Qualif iers: ND • Not Detected a: t l i i Kcp.-irtui? L.unit 

J - AMlyi* tfeiwsud below quenititatior. ; ir.it: 

ti - Andyi; d;lc«;d in irw 4is«i}t:d tiled: j j BILI. 

* - Vnlac cscccds Vtoitnun Contaminant Lcvci 

fi * 5piice Kccovf/ DiJtsidc receptee recovery l.rtiits 

R - RPD jysitits Kscprec rtscvjry limii.s 

Pace of 3 



(FM))9i U) mi P. Gl 5/023 

SVL ANALYTICAL, INC. 
Ona Govemnont Culch P.O. acx sss Kol logc ; , Idaho a3S37-0JI3 « Phone: ( ? G B ) : U L ' i l l s r u t : (IOC )7^3.a851 

K L ; P O . R T O F A N A L Y T X C Z V L R S S U T . T S 

CLIENT : 

CLIENT SAMPLE ID: 
Sample Collected: 
Sample Receipt : 
Data of Report : 

HAL1 ENVIRONMENTAL 

QC11154-01A 
11/28/00 
12/C7/00 
12/15/00 

SVL JOB No. : 96370 
SVL SAMPL3 Ho.: 25Q97Q 

Matrix: WATER 

Determination Result Unite D i l u t i o n Method 
Test 
Date Reference 

Calciuir, 
Potassium 
Magnesium 
Sodium. 

692 
B. 

64. 
344 

mg/L 
mg/L 
mg/L 
mg/L 

1 6010B 
1 6010B 
i 601CB 
I 6010B 

12/13/00 
12/13/00 
12/13/00 
12/13/00 

2 
2 

3£ra-tE:icSE! l ) •KrthoSt (os Cfraru.c»i Analysis o i Natw 17.C Watvas". 2r.x-60B.'4.">S-20. " j "Toiit Methods 1ST r v t l m t i n j 

s^:.lc Wnotes, 3td Edition", BUS, 139<: j) •sr.snjaird Hetnndo ior cn= T"mir*H"ii nj yi«ier end w«urtouater-

16th ZD. 15S2i J) *STM Helllod; 5) (D CPR, In-t l f l 

Reviewed Ey: Sate ,>£->''T/G. 



FEH'H'OGlWy HALL EKVfSONHEJfTAL m M ]\U\I1 PJ16/323 

SVL AHALYTI CAT., INC. 
0ns Govenirwnt Gulch a p .e . Son 925 * Koilogg, idihu MBJ7-CJ5S • Pbaiioi (3D6; TEi.1550 • fa.tr :ao3)7C3-C(B: 

R E P O R T O F A I N T . S ^ X J T X R E S U L T S 

CLIENT : HALL ENVIRCNMEU TAL 

CLXEKT SAMPLE ID: 
Sample Collected: 
Sample Receipt : 
Date of Report : 

0QI1154-02J3 
11/28/00 
12/07/00 
12/15/00 

SVL 
SVL 

JCS Mo. 
SAMPLE No. 

36370 
250971 

Matrix: WATER 

Test 

WSfiMUCSSi 1) '•Kithais tas qtsracal. ."•aalynl.s af w»i:«r ind Unotos' z2A-<iao/-.-"i»-:i?i j ) "'last nethia» t o t Evalu&tv.ig 

Solid H u t n , isd Stilt i o n ' , «H » i6 , i»»4 ( 31 "Stanilini VLrtaodo for sh» ar«»irjiUc-n v i wat»r uid H « . t . « t a f 
mtn ; p , 1SSS; d| ASM tfrthod; 5) -iQ cm, Part 34\ 

Reviewed Ey: / Sate ,*./„r/™, 
i2 ( 'is'/ao ubtis 

D e t e r m i n a t i o n Result Units D i l u t i o n Method Date Reference 

Calcium GS3 mg/L 1 S010B 12/13/00 2 
Potassium a .s mg/L i 6G10S 12/13/00 2 
Magnesium 62.3 rag/L 1 S010E 12/13/CO 2 
Sodium 334 mg/L 1 5010E 12/13/00 2 
S i l v e r <0.CO5 mc/'L 1 6C1GB 12/13/00 2 
Arsen i c O.Cl mg/L i 

j , 6010B 12/13/00 2 
Barium • 0.3O3 mg/L i 6C10B 12/12/00 2 | 
Cadmium <0.002 tng/L I 6010B 12/13/00 2 
Chromium <0.006 mg/L i SOiOB 12/13/0C 2 
M« rotary 0.0004 mg/L 747 0 12/14/00 2 
Lead 0.005 mg/L 1 6010B 12/13/00 2 ] 
Seler.iuiTi 0.02 mg/L •t 6010B 12/13/00 2 



ffl-THllpi \rM HALL ESVIRONMESfTAI fFAX) 505 MS 4107 

SVL ANALYTICAL, IMC. Quality Control Reporr 

Part I Prep Blank and Laboratory Control Sample 

C l i e n t :HALL ENVIRONMENTAL 

Analyta 

S i l v e r 
fixeenis 
3ar I m 
Calcium 
Cadmium 
chromium 

MagneevjJu 
Sodium 
Lead 
selenium 
Mercury 

rr; Method Matrix 

6010B 
6C10E 
6C10B 
6D1UB 
6010B 
6C10B 
6010B 
!ED10B 
! 50I0B 
j 50103 
j 5010B 
! 7470 

WATE't 
WATER 
WATSR 
WATER 
WATER 
WATER 
MATER 
WATER 
WATER 
WATER 
WATER 
WATER 

Units 

mg/L 
iir.g/L 
! mg/L 
, mg/L 
mg/x. 
|Rig/L 
mg/L 
mg/L 
mg/L 
ag/L 
rag/L 
mg/L 

L2GEHD: 
1 £ S - L f t M r m o r y C O t l t r s i & B B ? l f t 

Prap slanJc 1 True ICS——Found 

SVL JOB >to. :9637C j 
Analysis!! 

<a.oi 
<0.002 
<0.04 

<o.an2 

<l.'l 

<0.1 
<o.oas 
o.oi | 

<0.G3t2i 

1.00 
1.00 
1.0D 

20,0 
l.CC 
1.00 

30.0 

21 
0 

0.991 
0.99 
0.994 

n 
9S5 

20. D 
20.3 
1.00 
1-30 
O.Q05C 

0.397 
30.2 
19.6 
30.3 
0.985 
0 .S3 
0.QOJ2 

99 
99 
99 
105 
S8 
99 
100 
98 

101 
98 
93 

Date 

12/13/OOj 
12/13/OC! 
12/13/0C; 
12/13/00' 
12/13/Co| 
12/13/CO j' 
12/12/CO i 
L2/13/00| 
L2/i3/00| 
12/13/00 !l 
12/13/00 ij 
12/jd/Oof 



- m-ll-mUM) 13:36 HALL ENVIRONMENTAL fFAX) 505 Ui Wil P.018/025 

SVL ANALYTICAL, INC. Quality Control Report 

Part I I Duplicate and Spike Analysis 

j C l i a a t SHALL ENVIRONMENTAL SVL JOB NO : 9627 0 li 

r -<ac SAMPLE ID 'Duplicate or MSO— » Matrix Spike Teat I 
, Taat 
i 

Mathod Matrix 1 
1 

TJn^tS Result RPD% SPK ADD %F. Date J 
1 

Ag 6010B WATER 1 
i 
ng/L <0.005 <0.Q05 CTL 1. 0B l.OC 108. 0 12/13/CO 

As 6010B WATER •f ng/L 0.01 0 .01 3.0 1.07 I.CO 106.0 12/13/CO 
Ba 6010B WATER l ag/L 0.303 0.309 2.0 1.27 1.03 96.7 12/13/CO 
ca 6010B WATER i tng/L 690 594 j 3.6 69* 20.0 R >4S 12/13/CO 
Cd 60108 WATER ng/L <0.002 <0.002 L'DL 0.9S4 1.C0 95.4 12/12/00 
Cr 6010B WATER l ag/L <0.00G <0.005 i UDL 0.972' 1.00 97-2 L2/12/00 
3? 601OB WATER I mg/L 8.5 a.4 ' 1 -> 41.0 39.0 109.3 12/13/CO 
Hg 601OB WATTR l mg/L 62.3 6i.5 i 1-3 31. C 20.0 93.5 12/13/CO 
Na 6013B NATER i mg/I. 334 330 1*2 20 .0 R >«S 12/;3/CD 
?b 601OB flATER i ag/L 0.005 O.OOS i IB.2 0.971 1.00 36.£ 12/13/00 

60133 WATER i wg/L P.02 0.02 ! O.C 1.05 1.00 103-0 12/".3/C0 
Hg 7470 VJATEH I ng/L 0.0004 <0.0004 :203.G 0.002;. 0.0320 90.0 12/14/00 

LSGEHD: 
RPPl - U S U I - SUP,' . ' i I B M * DBP|/2> - IOC! UDL - 33 th SAU i UJD no t dBtBOtod. 

» (;5PK . H S u | / i ( 5 P « HSD)/2) 1 1 QO) M i n 5npVi;»l-»,'MBi5 ror.ajtn j tvi ientB-! 

UPCKE ADD colunfl, ft - Pdflt: Cicjaiet Cpiitof »R - Pataant: ftacov?^; r /A • tfct Ajialytoa; 3 > -Jfl - Saqtilt v^ro thurt 4X tlio Spike .'̂ .dnci 

QC sample l : svt. SAN NC. : 250971 Clier.t sample ID; 0C.1154-02B 

13/l;. 'O0 1C:15 
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B - Hall Environmental 
• a Analysis Laboratory 

Hall Environmental Analysis Laboratory 8/18/99 
4901 Hawkins NE, Ste. A 
Albuquerque, NM 6/109 

ECD Environmental 
P. 0 Box 9323 
Albuquerque. NM 37119 

Dear Mr. Greg ByDae 

Enclosed are tne results for toe analyses that were requested. These were done 
according to EPA procedures or equivalenc 

Detection limits are determined by EPA metncooiogy No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL 'or any additional inforroet'on or clarifications. 

Sincerely: 

Scott HaHenbsck 

'.amoratory Manager 

Project: 9301105/McCausland 

4931 Hawkins KB. Suite A, Albuquerque, N M 37106 
Ph (505) 345-o975, Fax (505) 345-4107 
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Hall Environmental 
Analysis Laboratory 

Client: ECC c-ivi.'onrceria! 
Project: MeCaslrsnd 
Project Manager; Greg Bybee 
Project Number: -

Oate Colk-c£ed: NA 
Date RecftfVsd: NA 
Sample Mstrlx: Aqueous 
Date Extracted: NA 

8021 QC. BS/BSD 8/18 

Con sound Sample Anc-unf f jg / l . j Sr. \a % F-'-z DUD % UUP SEE 
MTBE <2.£ 4U.0 44.0 110 ^2.5 107 3 

Benssne •-C5 20 C 20.5 ;03 20 104 1 

Toluene <CC mo 103 "D ? o-i 1 

Et-yftenzer.* <--C 5 20.0 20 ^ 102 2 

Tc:a! X/linfcS t0.5 eoo 61. r ! 02 31.1 102 i 

1 ;3.5 TMS <C5 20.C 20 5 1 ' V 102 

1,2,£-TM3 <OS 20. j 2C.6 <0" r.o s \03 G 
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Client: 
Project; 

m ss 
ĝt" H a l l E n v i r o n m e n t a l 

• • A n a l y s i s L a b o r a t o r y 
ECC Snviranmental 
McCaslana 

Project Manager; Greg 3>bee 
Project Number: 

Dale Collected'. 8/1S/<3S 
Dste Received: 3/17/99 
Sample Matrix; Aqueous 
extraction Date: S/20/99 

HEAL I 

9905083-1 

Extraction B ank 

EPA Method -418.1 

Client ID 

McCaslanc Wf.ter Well 
Metoburne Oi: Cc MW 

Dilution I'PH :~c 

ND 

Analysis 
Data 

6/20/36 
3/20/99 
8/20/9 S 

QA/QC 
Snrnplp ip 
aiarin SoiK'i 8/2C 

Sampi? ;D: 

»9!ank Duplicate f / 1 " 

iyamole Amount 
<1.0 

Sam cle Amounf 

5,0 

Duplicate 
<1.0 

Recovery 
4.5 

RPiD 
NA 

% Recover 
90 
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ENERGY LABORATORIES, INC. 
P.O. SOX 3391 e- 1120 40UTM 377M STREET" 3ILUNQ2. MT561 ar~O01 e - PHONE (406) 252-0225 

P A X ( 4 0 8 ) 2 5 2 - 6 0 6 f l - ^ - 8 ^ 0 - 7 3 5 - 4 4 3 * • E - M A I L a l l ( © e n a r g y l M D . c o m 

LABORATORY ANALYSE REPORT 

i HaJI EnvirortRiminl Laborntorj' 
jJ;.--Nw»cy McDuffif: 
F; :^l|H*wfciiW :.NE : !::v ' ; : ' ; ' - l : ! ' - ' - ' ; : - : - : 

il Albuquerque, NM 37109 

Project fD: 
S:i!iiuV ID: 

Laboratory ID: 
Sample Matrix-. 

Sample Date: 
Rcc«vetfcallal>: 

MCCASiAmmoj mm& 

WA'JTUR ^VXLL 

Water 

1 ' 

Rcpordna 
: : Q u a i . . I unit:; 

RcsuliUtfET 

•: Limit •. : M'iUrXt 4»l,'.lV7f/l Rcsnlt* ! L'nit-
Rcpordna 

: : Q u a i . . I unit:; 

RcsuliUtfET 

•: Limit •. : M'iUrXt 4»l,'.lV7f/l 

308 mg,1 i EPA 200.7 25-Au£-99 1533 RLH 

! EPA 200" 25-Ang-SP 1533 RLH 

Potassium i fc'fA 200.7 2i-Aug.*# 1533 RLH 

Sodim 188 mg/l I ilPA 200.7 2i-Au«-99 1533 RLH 

\59-500I1JUJ Tap; , o f j 
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ENERGY LABORATORIES, INC. 
P.O. 3 O X 3 0 3 1 S - 1120 S O U T H 2 7 T H S T ? i £ F T • B I L L I N r t . ^ . u T j ) i 37-0916 - 3 M O N 5 (406) 252-C325 

r»AX ( 4 0 5 ; iiTS-OOCO » l-8C):>-735"v»b9 • E - M A I L 9 i i © s n e r g y l a o . : : o m 

Hall Environmental La boratory 
Nancy McDuffic 
4901 Hawkius NE 

. Suite'A •;. . : "":: . 

LABORATORY ANALYSIS REPORT 

Project II): MCCniLAM) I'RC'J. mVMOi 
Sample ID: ~ yfEV/fcQr.iRHE OIL CO J-PV 

Laboratory ID; 3n-m2l-z 
Sample Matrix: Water 

Simple Date; lfrAB£-5*' 
Kitalvwiatlabr 20-Aug-<»: . .. Reported: 

•• :Rr.nlts • . Units: 
. R tpor l j i i j v 

: Oiul L>mit 
•: Rsgui.no ry 
••• Luai. v." Met&ud 

bH ng/1 1 CPA im.i RLH 

Magnesium 16 mg/l 1 E?A '100.7 25-Adg-99 1535 RLH 

Pcnstium 1 EPA 103.7 :5-Aii5-99 1535 RU1 

Sodium 81 nag/1 1 EPA 20D.7 25-Aug-9S 1535 RLH 

W-S602!.*!! Pace 2 n< 2 
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Lab Nos. 39-5602 7-1 

0.UALITY ASSURANCE DATA "AC\A3E 

Thiu rapen includes thn results nt qusiity assurance testt patfcrin-d with 
the sample anaiyso3. Oisy am perform ed to risterrnir.-. if ihn metr.oooiogy :s TI 

cerr.rol ard TO monitor the laboratory's aoility to produce new: ate and preci-.-o ranulte. 

Spiked C alit)f3iion Verilicaticr,-
iicate Analysis Analytic, Bienk Simple Aeceptance 
-mg/l (ppm)—- - % Analysis. Aiaiyois, Hengs, 

Constituent? Oficirai Duniicat? Rec ever/ mn'i !r>r?m) Annlyzof'-

Calcium SS 59 102 

<•! 
f . i 08/2i ; 'S9 

Magnesium 37 37 1 CH <r 1 52 45-55 OS.'i-.'SS 
PoMsfllum : 3 13 ICK < i 52 •"5-55 Da'25/93 
Sodium 329 324 101 < 1 53 i 5 - 5 £ 06/25/99 
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L-JL! Hall Environmental 
• a Analysis Laboratory 

September 3, 1S99 

Hal! Environments! Analysis Laboratory 
f-9Qi HawKins NE. Ste. A 
Albuquerque, NM 37109 

ECD Environmental 
P. 0. 50x 9323 
Alcuquerque, NM 37119 

Dear Mr. Bybee: 

Enclosed ars tne results tor the analyses Inst ware requested rhes5 v/ere done 
according to EPA procedures or equivalent. 

Detection limits are determined oy EPA rnethcaclogy No determination cr' 
compounds below these (denoted by the ND or < sign; has been 'nade 

Piease don:t hesitate to contact HEAL fo* any addflorai information or car-f-cations. 

Sincerely, 

Andy Frs£man 
Assistant Laborstory Manager 

Project: 9SCS0S3/McCasisnd 

4SC1 Hawkins NS, Sulit? A, Albuqut-'que. 87!CQ 
^ (505) 345-3975, Fax '505) 545*4107 
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( & A R D I N A J L 

LABORATORiES 

SEAY OJNSLLTINS _ 

Reeervino Dai*: 03/31/98 
Reporting Osia: 04/03/88 
Project Number NOT GiVEN 
Project Name: NOT GIVEN 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS POR 
MEWBOURNE OIL CO. 
ATTN: ROSS MURPHY 
P.O. SOX 6270 
HOBBS, NM 88241 
FAX TO: 

aampllnj Dete; 03/31/88 
Sanpl»Typ* GROUNDWATER 
6am?l» Condition: COOL & INTACT 
Samp!* Recarvad By. GP 
Analyzed By: AH 

[METHODS.- 2048! 120.1 

LAB N'JMBER SAMPLE ID (mg/L) 
Ca 

(1T.9/D 
Mp K Conductivity 

(mg/L) <umrtos/cm) 
N03 

(mg/L) 

{ANALYSIS DATE: i 4/2/8B! 4/1/88 I 4/1/33 j 4/1 #'861 4/1/38 4/1/86 
K3543-1 D-K WINDMILL { 2S5 700 ; 90 I 7.41 «410 3.00 

' ' ! 
Quality Control • NR 60 ! 60 NRI 1445 £.07 
Tru* V«iut QC NR 50! SO NRI 1413 5.00 
% Accuracy NR 100 130 NR 102 101 
R«lativ« Parcsnt Dltorenoe NR| 8.0 4.0 NRI 0.3 0.2 

' Gayr^/Paitw. 

cr 
(roo/L) 

SO< 
(mg/L) 

COa 
(mgyL) 

HCO* 
(rr.tf-) 

PH 
v* - t . ) 

TDS 
(mp/L) 

ANALYSIS DATE 4/3/98 4/1/88, 4/1/98 4/1/03 4/1/98 4/2/8B 
H354S-1 0-K WINDMILL 1771 IDS 0 171 7.23 4113 

Quality Control 488 100 w UR 8.35 Nrl, 
^Yrua Value QC SCO 100 NR NR 7.001 
% Accuracy 93.3 100 NRl NR 89.3 
R«iattvft P*rt»nt OWvenca 3.4 S.0 NRI NR 0.7 

METHODS: SM45GG*Ct-8j 375.4 110.1 310.1! 150.1 ! ; o 180.1 j 

^ 9 , 

Crtamitt Data 


