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Background & Scope 

New Mexico Salt Water Disposal Company operates several produced water (brine) transmission 
pipelines in Lea County, New Mexico. Three produced water spill/leakage sites associated with 
the operation of these pipelines are located in Sections 15, 21 and 22 of Township 10 South, 
Range 34 East, N.M.P.M. in Lea County, New Mexico, approximately 15 miles northwest of 
Tatum, New Mexico (study area). The spills sites are known as Station 11, 6-Inch Leak (aka 
Johnson Leak), and New Spill. The site locations are shown on attached Figures 1 and 2. 

The scope of this report is to characterize the subsurface hydrogeology for the study area, 
specifically a layer of fat yellow clay, and analyze said clay layer's ability to prevent spilled 
produced water from impacting the regional water table. 

Study Area Hydrogeology 

Hydrogeologic data for the study area is limited. Hydrogeologic investigations varying in size 
and scope have occurred at each ofthe subject spill sites. Select documents from investigations 
at each of the sites are included as Appendices 1, 2 and 3. 

Reports by Havenor (2009) and Barnhill (2007) describe the hydrogeology at the Station 11 site 
as evidenced by several soil borings drilled at the site. The geology is characterized by 
approximately 50 to 60 feet of Quatenary sand, silt and caliche and Tertiary Ogallala sand, 
underlain by Cretaceous age sediments. The upper layer of the Cretaceous age sediments 
consists of approximately 30 to 40 feet of fat yellow clay. Havenor (2009) also describes this fat 
clay layer as shale and an aquitard or aquiclude. 

Five soil borings drilled at the 6-Inch Leak site and two soil borings at the New Spill site show 
similar geologic layers and depths as reported for the Station 11 site. These geologic layers 
appear to be connected across the study area. The location of the various soil borings and 
monitoring wells are shown on attached Figures 2 through 6. Copies of all soil 
boring/monitoring well logs are found in the appendices. Figure A below shows geologic cross-
section A-B-C, which emphasizes the disposition of the upper Cretaceous yellow clay across the 
study area. 

Three separate zones of groundwater appear in the study area: the regional shallow aquifer and 
two upper perched zones. Water level data for the regional shallow aquifer is available for the 
Station 11 and 6-Inch Leak sites. Three soil borings at Station 11 were completed as monitoring 
wells MW-1, M-2 and MW-3 so as to draw water from this aquifer. One unnamed monitoring 
well at the 6-Inch Leak site was completed in the regional shallow aquifer as well, but due to 
imprecise location information, the well is not shown on the attached figures. It is understood to 
be near or adjacent to the 6-Inch Leak site's MW-3. All other soil borings within the study area 
do not reach this aquifer. Figure 3 shows groundwater elevation contours for the regional aquifer 
using water level data presented in Barnhill (2007), which show groundwater to be relatively flat 
with a slight downward gradient towards the northeast at the Station 11 site. Upon completion 
the 6-Inch Leak site's regional water table monitoring well in September, 2011, the water level 
in said well was measured at 102.05 feet below top of casing; the water table elevation in the 
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Figure A Geologic cross section A-B-C depicting upper Cretaceous fat yellow clay in relationship to the regional water table. 

well at that time is estimated to have been 4,095 feet, which is similar to the elevations noted for 
Station 11 in 2007. Elevations of nearby lakes shown on USGS topographic maps (Figure 1) are 
also comparable to the regional water table elevations at Station 11 and 6-Inch Leak sites; it is 
likely that these lakes are occurring where the regional water table is exposed to land surface. 
Figure A below also gives an estimation of the regional water table elevation across the study 
area. 

Evidence of the upper perched groundwater zone is found at two locations at the Station 11 site: 
monitoring well MW-5 and recovery well RW-1, which are completed to depths of 30 and 33 
feet, respectively. According to Barnill (2007) recovery well RW-1 was drilled at nearly the 
same location as an earlier soil boring SB-4A and screened at depth where this upper perched 
water zone was noted in SB-4A. However, after drilling recovery well RW-1, very little water 
was found at the well on multiple occasions. Havenor (2007) reports the water thickness at MW-
5 to be 0.9 of a foot. It should be noted that MW-2 was drilled between MW-5 and RW-1 and 
found no perched water above the regional groundwater table. Boring logs for MW-5 and SB-4A 
show the perched water to occur on top of brown clay. This is likely a localized clay lens within 
the Ogallala formation. Spilled produced water at the site appears to be the source of this 
groundwater zone. 
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Evidence of the lower perched groundwater zone is found across the study area. Numerous soil 
borings show a sandy layer at the bottom of the Ogallala formation varying from damp to wet 
(saturated) located directly on top of the fat yellow clay discussed above. In contrast to the clay 
lenses supporting the upper perched groundwater zone, the yellow clay layer supporting this 
lower perched groundwater zone appears to at least span across the study area. Boring logs at 
the Station 11 and New Spill sites show this lower perched groundwater zone to have a thickness 
of approximately 3 feet. At the Station 11 site the occurrence of the perched water appears 
limited to the area around monitoring wells MW-1, MW-6 and MW-4, as perched groundwater 
was not found during the drilling of MW-2 and MW-3. At the other sights it is not known how 
widespread this groundwater zone may be. Figures 4 and 5 show the estimated thickness of the 
lower perched groundwater zone at the Station 11 and New Spill sites. 

Groundwater elevation data within the lower perched groundwater zone are available at the 6-
Inch Leak site and shown as a contour map in Figure 6. The figure shows the groundwater zone 
to be mounded, with the highest point at monitoring well MW-2, which based on soil 
conductivity mapping appears to be at the center of the spill at this site. Coupling the measured 
water level data with boring log information, the thickness of the lower perched groundwater 
zone at this site appears to be from 6 to 14 feet. However, it should be noted that available 
boring logs for the 6-Inch Leak and New Spill sites were prepared by the well driller as opposed 
to the Station 11 site logs, which were prepared by a geologist. Well driller logs are likely not 
nearly as precise in establishing depths to varying geologic layers. The gradient of the lower 
perched groundwater at the 6-Inch Leak site indicates that the perched groundwater dissipates a 
short distance from the spill site. 

Elsewhere in Lea County the Ogallala formation does carry water and in many places is the main 
shallow ground water aquifer. However, this does not appear to be the case in the study area. 
Tillery's (2008) Figure 2 depicts the saturated thickness ofthe High Plains (Ogallala) Aquifer 
across Lea County. The study area is located in a region described as having "variable or no 
saturation." Attached Figure 7 of this report shows the location ofthe study area within Tillery's 
Figure 2. The study area is also excluded from the domain of groundwater models of the 
Ogallala aquifer within Lea County by Musharrafieh and Chudnoff (1999) and McAda (1984). 
Very little recharge if any occurs in the study area. Annual recharge estimates for the Ogallala 
aquifer in Lea County range from 0.25 to 1 inch per year (Tillery, 2008, and Musharrafieh and 
Chudnoff, 1999). The New Mexico Office of the State Engineer's version of the model by 
Musharrafieh and Chudnoff (1999) used for water rights administration incorporates zero 
recharge in predicting future water level declines. 

Groundwater analyses for chloride across the study area show samples from the perched 
groundwater zones to be of markedly poorer quality than those from the regional aquifer, as 
shown in Table 1. 

The lower perched groundwater zones occurring at the three spill sites within the study area 
appear isolated from one another and sourced by the spilled produced water, with no connection 
to the regional aquifer. Some thin lenses of groundwater saturation may occur naturally in the 
area within the Ogallala formation, but would not be a significant water resource. Produced 
water contact with these lenses would be inconsequential. 
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Table 1 Groundwater chloride concentrations, * Assumed; insufficient data. ASampled during drilling. 
Site Sample Date Well Name(s) Groundwater Zone Chloride (mg/L) 

Station 11 

June 13,2007 MW-1A Lower Perched 21,000 

Station 11 

July 9, 2007 
MW-1 Regional Aquifer 550 

Station 11 

July 9, 2007 MW-2 Regional Aquifer 560 

Station 11 

July 9, 2007 
MW-3 Regional Aquifer 620 

Station 11 

June 21, 2011 

RW-1 Upper Perched 50,000 
Station 11 

June 21, 2011 

MW-1 Regional Aquifer 230 Station 11 

June 21, 2011 
MW-2 Regional Aquifer 200 

Station 11 

June 21, 2011 MW-3 Regional Aquifer 200 

Station 11 

June 21, 2011 
MW-4 Lower Perched 36,000 

Station 11 

June 21, 2011 

MW-5 Upper Perched 18,800 

Station 11 

June 21, 2011 

MW-6 Lower Perched 22,400 

6-Inch Leak May 20, 2011 
MW-1, NW Background, 
West Background Lower Perched 17,000 6-Inch Leak May 20, 2011 
MW-2, E. Leak Source, East 2" Lower Perched 64,000 

New Spill November 18, 2011 B4 Lower Perched 19,200 

Windmills 
July 9, 2007 

Sand Hill Windmill, NW Windmill Regional Aquifer* 390 

Windmills 
July 9, 2007 

Lucky Windmill, SW Windmill Regional Aquifer* 460 Windmills 
May 20, 2011 Sand Hill Windmill, NW Windmill Regional Aquifer* 530 

Windmills 
May 20, 2011 

Lucky Windmill, SW Windmill Regional Aquifer* 530 

Analysis of Produced Water Migration through Fat Yellow Clay 

As discussed above, the occurrence of perched groundwater beneath each of the spill sites 
appears to be the result of produced water spills that appear to have been contained, at least in 
the present, by a layer of fat yellow clay at the top of the Cretaceous formation. Lab 
characterizations of this clay layer show it to be highly impermeable. Lab results presented by 
Barnhill (2007) for a soil sample collected at a depth interval of 65.6 to 66.1 feet during the 
drilling of monitoring well MW-1 at the Station 11 site show the saturated permeability, K s a t, to 
be 5.2x10"8 cm/sec. In anticipation of developing a numerical vadose zone model, a sample of 
the fat yellow clay was collected at a depth interval of 73 to 74 feet during the drilling of soil 
boring B4 at the New Spill site. The lab analyses report for this sample is found in Appendix 3. 
(B4 is referred to as Crossroads/Johnson Test Hole No. 2 in the laboratory report and Bore 2 on 
the attached boring long in Appendix 3.) The lab created three sub-samples, which were found 
to have K s a, values of 1.3x10", 2.8xl0"5, and 1.4xl0"6 cm/sec. In a telephone conversation with 
Joleen Hines, author of the laboratory analyses report, Ms. Hines indicated that the lab also 
analyzed a fourth sub-sample for K s a l , due to the variability in the results of the other three sub-
samples, and found its value to be on the order of 10"9 cm/sec. She further indicated that the 
lower values are likely more reasonable, as the higher values could be the result of slight 
imperfections in the testing apparatus. The chart on Page 31 of the lab report shows the relative 
hydraulic conductivity as a fraction of K s a, for varying moisture contents. It can be seen that as 
the moisture content moves away from saturation the hydraulic conductivity decreases 
exponentially from the already very low saturated hydraulic conductivity value. 

In order to determine the potential for spilled produced water to migrate through this clay layer 
where it could come in contact with the regional aquifer, a one-dimensional vadose zone 
numerical model was created and analyzed with HYDRUS-1D (Simunek and others, 2009), a 
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software package used for analysis of water flow and solute transport in variably saturated 
porous media. The software package incorporates the one-dimensional finite element model 
HYDRUS developed by the USDA-ARS U.S. Salinity Laboratory. A one-dimensional model 
was selected due to the limited information as to the horizontal extent of perched produced 
water. Among other things, the model computes flux and cumulative flux over time at the 
bottom of a soil profile, which can be used to predict the how long it will take for the perched 
produced water to migrate through the fat yellow clay layer. 

The model represents the soil from ground surface to the bottom of the fat yellow clay layer in 
question. The stratigraphy is simplified into two materials - the upper mixture of sand, silts and 
clays of the Quaternary and Tertiary formations and the fat yellow clay layer. Representative 
thicknesses of 55 feet for the upper soil mixture and 30 feet for the fat yellow clay are used. 

For the upper material, input parameters consistent with the soil properties of a typical sandy 
loam are provided by the HYDRUS software package. The input parameters for the clay were 
determined by lab analyses of a soil sample collected during the drilling of B4 at the New Spill 
site as discussed above. Table 2 below is a summary ofthe model input parameters selected for 
the model. 

Table 2 Hydras model input parameters 
Parameter HYDRUS "Sandy Loam" Fat Yellow Clay 

Residual soil water content, 6r (%) 0.065 0.00 
Saturated soil water content, 6S (%) 0.40 0.41 

a (cm"1) 0.075 0.00025 
n (dimensionless) 1.89 1.30 

Saturated permeability, K s a v (cm/sec) 0.0012272 1.3x10"' 

The upper boundary condition is atmospheric and the lower boundary condition is free drainage. 
The modeled initial soil moisture for the fat yellow clay is 33% for upper 10 feet, which is the 
average ofthe lab-reported moisture contents for the sample from B4, and 15% for the lower 20 
feet. Boring logs in the study area show the fat yellow clay to be dry except where in contact 
with perched produced water. Two perched produced water thickness conditions were 
simulated. Simulation 1 is for a 5-foot perched produced water saturated thickness: for the upper 
soil mixture, the initial moisture content is 15% from surface down to 50 feet, and 41% 
(saturated) from 50 to 55 feet. Simulation 2 is for a 10-foot perched produced water saturated 
thickness: for the upper soil mixture, the initial moisture content is 15% from surface down to 45 
feet, and 41% (saturated) from 45 to 55 feet. The model time is 10,000 years. 

Figure B below gives the model-computed bottom flux over time and cumulative bottom flux 
over time, respectively, for Simulations 1 and 2. As the model is one-dimensional, flux has the 
dimensions of volume per unit area per unit time (L3/L2/T) and cumulative flux has the 
dimension of volume per unit area (L 3/L 2). Negative numbers indicate a downward flux out of 
the bottom of the fat yellow clay. 
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Figure C Model-computed flux and cumulative flux through the bottom of the fat yellow clay over time. 

The bottom flux is the rate at which water is exiting the bottom of the fat yellow clay. In order to 
determine if the bottom flux includes any of the perched produced water, one must examine the 
cumulative bottom flux. The cumulative bottom flux can be described as the amount of water 
that would exit the fat yellow clay after a given period of time. These amounts can be divided by 
the moisture content to determine a thickness of the fat yellow clay layer through which moisture 
is displace by the perched produced water. Once the thickness of displaced moisture equals the 
thickness of the fat yellow clay, the bottom flux begins to be perched produced water. In other 
words, perched produced water begins passing through or exiting the fat yellow clay after 
displacing all moisture in that clay. The 10 feet of fat yellow clay with 33% moisture content 
would have an equivalent water amount of 3.3 ftVft2, while the 20 feet of fat yellow clay with 
15% moisture content would have an equivalent water amount of 3 ftVft2, for a total of 6.3 ftVft2 

of water that must be displaced before the perched produced water begins exiting the bottom of 
the fat yellow clay. Cumulative fluxes at Year 10,000 were computed as 4.57 and 5.88 ftVft2, 
respectively, in Simulations 1 and 2. In both cases, after 10,000 years, the model-predicted flux 
of perched produced water through the fat yellow clay layer is zero. 

As with any model, the more the model differs from actual conditions, the less useful it becomes. 
A limitation of the one-dimensional model is that flow of the perched produced water is limited 
to the vertical direction. Due to the considerable difference in permeability of the sand, silt and 
clay mixture and the permeability of the fat yellow clay, there could be a significant amount of 
horizontal movement of the perched produced water, which would eventually dissipate into a 
saturated layer much thinner than the 5 and 10 feet thicknesses simulated. As shown by a 
comparison of the two different perched produced water thicknesses simulated, the less saturated 
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thickness of perched produced water, the less downward movement of moisture out of the clay. 
Any reduction in the produced water saturated thickness due to horizontal movement would 
reduce the potential for its passing through the fat yellow clay. 

The study area consists of three produced water spill sites that have contributed to the presence 
of perched groundwater, separate from a regional aquifer. A layer of fat yellow clay is present 
across the study area that acts as an aquitard, preventing the migration of perched produced 
groundwater from reaching the regional aquifer. Chloride data from groundwater samples across 
the site show the perched groundwater to not be in communication with the regional aquifer. A 
one-dimensional vadose zone numerical model, created to simulate the migration of perched 
groundwater through the fat yellow clay, shows under simulations of 5 and 10 feet of perched 
produced water on a 30-foot layer of fat yellow clay that no perched produced water is predicted 
to pass through the clay layer after 10,000 years. 
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OC A R D I N A L 
L a b o r a t o r i e s 

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

July 14, 2011 

ROY R. RASCON 

WHOLE EARTH ENVIRONMENTAL, INC. 

2103 ARBOR COVE 

KATY, TX 77494 

RE: NMSWD STA. #11 

Enclosed are the results of analyses for samples received by the laboratory on 06/23/11 9:47. 

Cardinal Laboratories is accredited through Texas NELAP for: 

Method SW-846 8021 Benzene, Toluene, Ethyl Benzene, and Total Xylenes 
Method SW-846 8260 Benzene, Toluene, Ethyl Benzene, and Total Xylenes 
Method TX 1005 Total Petroleum Hydorcarbons 

Certificate number T104704398-08-TX. Accreditation applies to solid and chemical materials and non-potable 
water matrices. 

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for: 

Method EPA 552.2 Haloacetic Acids (HAA-5) 
Method EPA 524.2 Total Trihalomethanes (TTHM) 
Method EPA 524.4 Regulated VOCs (V2, V3) 

Accreditation applies to public drinking water matrices. 

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original 
chain-of-custody. If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Celey D. Keene 

Lab Director/Quality Manager 
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OC A R D I N A L 
L a t ) o r a t o r i e s PHONE (575) 393-2326 0 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 

Reported: 

Project Name: 

Project Number: 

Project Location: 

06/23/2011 

07/14/2011 

NMSWD STA. #11 

NONE GIVEN 

NOT GIVEN 

Sampling Date: 

Sampling Type: 

Sampling Condition: 

Sample Received By: 

06/21/2011 

Water 

Cool & Intact 

Jodi Henson 

Sample I D : RW # 1 (H101296-01) 

Bicarbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Bicarbonate 190 5.00 06/28/2011 ND 976 97.6 1000 0.913 

Bromide, 4500 Br mg/kg Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 118 12.5 07/12/2011 ND 0.580 116 0.500 

BTEX 8260B mg/L Analyzed By: CMS 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71 

Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46 

Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52 

Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78 

Surrogate: Dibromofluoromethane 131% 80-120 

Surrogate: Toluene-d8 90.8% 80-120 

Surrogate: 4-Bromofluorobenzene 77.6% 80-120 

Calcium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Calcium 6090 100 07/06/2011 ND 5.49 110 5.00 0.545 

Carbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Carbonate <0.00 0.00 06/28/2011 ND 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any dalm arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
including, without Imitation, business irrterruptions, loss cf use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim Is based upon any of the above stated reasons or otherwise, Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: RW #1 (H101296-01) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte 

Chloride 

Conductivity 120.1 

Result Reporting Limit. 

50000 4.00 

uS/cm 

Analyzed Method Blank 

06/28/2011 ND 

Analyzed By: HM 

BS 

112 

% Recovery 

112 

True Value QC 

100 

RPD 

0.00 

Qualifier 

Analyte 

Conductivity 

Magnesium, 200.7 

Result Reporting Limit 

150000 1.00 

mg/L 

Analyzed Method Blank 

06/24/2011 ND 

Analyzed By: CK 

BS 

1430 

% Recovery 

101 

True Value QC 

1410 

RPD 

0.00 

Qualifier 

Analyte 

Magnesium 

PH 

Result Reporting Limit 

786 100 

pH Units 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

27.9 

% Recovery 

112 

True Value QC 

25.0 

RPD 

0.358 

Qualifier 

Analyte 

pH 

Potassium, 200.7 

Result Reporting Limit 

6.66 0.100 

mg/L 

Analyzed Method Blank 

06/24/2011 

Analyzed By: CK 

BS 

7.01 

% Recovery 

100 

True Value QC 

7.00 

RPD 

0.300 

Qualifier 

Analyte 

Potassium 

Sodium, 200.7 

Result Reporting Limit 

<100 100 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: CK 

BS 

10.8 

% Recovery 

108 

True Value QC 

10.0 

RPD 

7.14 

Qualifier 

Analyte 

Sodium 

Sulfate 375.4 

Result Reporting Limit 

20600 100 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

9.01 

% Recovery 

111 

True Value QC 

8.10 

RPD 

0.553 

Qualifier 

Analyte 

Sulfate 

TDS 160.1 

Result Reporting Limit 

1140 10.0 

mg/L 

Analyzed Method Blank 

06/27/2011 ND 

Analyzed By: HM 

BS 

40.1 

% Recovery 

100 

True Value QC 

40.0 

RPD 

1.61 

Qualifier 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages. 
Including, without limitation, business intenuprjons, loss of ute, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal UboratorfeE, 

Celey D. Keene, Lab Director/Quality Manager 
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PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 

ROY R. RASCON 

2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 
Reported: 07/14/2011 Sampling Type: Water 
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact 
Project Number: NONE GIVEN Sample Received By: Jodi Henson 
Project Location: NOT GIVEN 

Sample ID: RW #1 (H101296-01) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

TDS 75300 5.00 06/27/2011 ND 229 95.4 240 6.45 

Total Alkalinity 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Total 156 4.00 06/28/2011 ND 800 97.6 820 1.12 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any dalm arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, Including those for negligence and 
any other cause whatsoever shall be deemed waived unless made In writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages. 
Including, without limitation, business interruptions, toss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
dalm is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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PHONE (575) 393-2326 0 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 

Reported: 

Project Name: 

Project Number: 

Project Location: 

06/23/2011 

07/14/2011 

NMSWD STA. #11 

NONE GIVEN 

NOT GIVEN 

Sampling Date: 

Sampling Type: 

Sampling Condition: 

Sample Received By: 

06/21/2011 

Water 

Cool & Intact 

Jodi Henson 

Sample ID: MW # 1 (H101296-02 ) 

Bicarbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Bicarbonate 239 5.00 06/28/2011 ND 976 97.6 1000 0.913 

Bromide, 4500 Br mg/kg Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 2.76 0.500 07/12/2011 ND 0.580 116 0.500 

BTEX 8260B mg/L Analyzed By: CMS 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71 

Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46 

Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52 

Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78 

Surrogate: Dibromofluoromethane 146% 80-120 

Surrogate: Toluene-d8 93.4% 80-120 

Surrogate: 4-Bromofluorobenzene 81.0% 80-120 

Calcium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Calcium 48.2 5.00 07/06/2011 ND 5.49 110 5.00 0.545 

Carbonate 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Carbonate <0.00 0.00 06/28/2011 ND 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and dfenfs exclusive remedy for any dalm arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses, All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made In writing and received by Cardinal within thirty (30) days after completion of die applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 

Ir^udino, without (imitation, outiness interruptions, loss of use, or Iocs of profits Incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sued 
claim Is based upon any of the above stated reasons or otherwise. Results relate only to the samples Identified above. This report shaU not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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C A R D I N A I 
L a b o r a t o r i e ' PHONE (575) 393-2326 0 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #1 (H101296-02) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Chloride 230 4.00 06/28/2011 ND 112 112 100 0.00 

Conductivity 120.1 uS/cm Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Conductivity 1650 1.00 06/24/2011 ND 1430 101 1410 0.00 

Magnesium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Magnesium 11.8 5.00 07/06/2011 ND 27.9 112 25.0 0.358 

PH pH Units Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

PH 8.06 0.100 06/24/2011 7.01 100 7.00 0.300 

Potassium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Potassium 5.43 5.00 07/06/2011 ND 10.8 108 10.0 7.14 

Sodium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Sodium 299 5.00 07/06/2011 ND 9.01 111 8.10 0.553 

Sulfate 375.4 mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Sulfate 320 10.0 06/27/2011 ND 40.1 100 40.0 1.61 

TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: liability and Damages. Cardinal's liability and dienfs exclusive remedy for any dalm arising, whether based in contract or tort, shall be limited to the amount paid by cBent for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 

Including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim Is based upon any of the above stated reasons or otherwise. Results relate only to die samples Identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 



DC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 
WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #1 (H101296-02) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value CC RPD Qualifier 

TDS 962 5.00 06/27/2011 ND 229 95.4 240 6.45 

Total Alkalinity 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Total 196 4.00 06/28/2011 ND 800 97.6 820 1.12 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any daim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, Including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages. 
Including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not bfl reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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DC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MAPXAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 

ROY R. RASCON 

2103 ARBOR COVE 

KATY TX, 77494 

Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 

Reported: 07/14/2011 Sampling Type: Water 

Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact 

Project Number: NONE GIVEN Sample Received By: Jodi Henson 

Project Location: NOT GIVEN 

Sample ID: MW #2 (H101296-03) 

Bicarbonate 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Bicarbonate 378 5.00 06/28/2011 ND 976 97.6 1000 0.913 

Bromide, 4500 Br mg/kg Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 3.27 0.500 07/12/2011 ND 0.580 116 0.500 

BTEX 8260B mg/L Analyzed By: CMS 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71 

Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46 

Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52 

Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78 

Surrogate: Dibromofluoromethane 146 % 80-120 

Surrogate: Toluene-d8 93.9 % 80-120 

Surrogate: 4-Bromofluorobenzene 80.2% 80-120 

Calcium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Calcium 47.0 5.00 07/06/2011 ND 5.49 110 5.00 0.545 

Carbonate 310.1M mg/L Analyzed By: HM 

Analyte 

Alkalinity, Carbonate 

Result Reporting Umlt 

<0.00 0.00 

Analyzed Method Blank 

06/28/2011 ND 

BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE MOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based tn contract or tort, shall be limited to the amount paid by client for analyses. All claims, Including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Indud&ig, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples Identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Pager of 24 | 



OC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 
Reported: 07/14/2011 Sampling Type: Water 
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact 
Project Number: NONE GIVEN Sample Received By: Jodi Henson 
Project Location: NOT GIVEN 

Sample ID: MW #2 (H101296-03) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte 

Chloride 

Conductivity 120.1 

Result Reporting Umlt 

200 4.00 

uS/cm 

Analyzed Method Blank 

06/28/2011 ND 

Analyzed By: HM 

BS 

112 

% Recovery 

112 

True Value QC 

100 

RPD 

0.00 

Qualifier 

Analyte 

Conductivity 

Magnesium, 200.7 

Result Reporting Limit 

1580 1.00 

mg/L 

Analyzed Method Blank 

06/24/2011 ND 

Analyzed By: CK 

BS 

1430 

% Recovery 

101 

True Value QC 

1410 

RPD 

0.00 

Qualifier 

Analyte 

Magnesium 

pH 

Result Reporting Limit 

10.6 5.00 

pH Units 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

27.9 

% Recovery 

112 

True Value QC 

25.0 

RPD 

0.358 

Qualifier 

Analyte 

PH 

Potassium, 200.7 

Result Reporting Limit 

8.07 0.100 

mg/L 

Analyzed Method Blank 

06/24/2011 

Analyzed By: CK 

BS 

7.01 

% Recovery 

100 

True Value QC 

7.00 

RPD 

0.300 

Qualifier 

Analyte 

Potassium 

Sodium, 200.7 

Result Reporting Umlt 

8.29 5.00 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: CK 

BS 

10.8 

% Recovery 

108 

True Value QC 

10.0 

RPD 

7.14 

Qualifier 

Analyte 

Sodium 

Sulfate 375.4 

Result Reporting Limit 

294 5.00 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

9.01 

% Recovery 

111 

True Value QC 

8.10 

RPD 

0.553 

Qualifier 

Analyte 

Sulfate 

TDS 160.1 

Result Reporting Limit 

382 10.0 

mg/L 

Analyzed Method Blank 

06/27/2011 ND 

Analyzed By: HM 

BS 

40.1 

% Recovery 

100 

True Value QC 

40.0 

RPD 

1.61 

Qualifier 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's [lability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims. Including those for negligence and 

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for Incidental or consequential damages, 

Including, Without limitation, business interruptions, lOSS Of use, or lOSS of profits Incurred by cCerrt, its Subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 

daim is based upon any of tntf above stated reasons or otherwise. Results relate only to the samples Identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #2 (H101296-03) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

TDS 919 5.00 06/27/2011 ND 229 95.4 240 6.45 

Total Alkalinity 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Total 310 4.00 06/28/2011 ND 800 97.6 820 1.12 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any daim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 

including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, Its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 

claim is based upon any of the above stated reasons or (rtherwtse. Results relate only to the samples identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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OC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 
Reported: 07/14/2011 Sampling Type: Water 
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact 
Project Number: NONE GIVEN Sample Received By: Jodi Henson 
Project Location: NOT GIVEN 

Sample ID: MW #3 (H101296-04) 
Bicarbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Bicarbonate 161 5.00 06/28/2011 ND 976 97.6 1000 0.913 

Bromide, 4500 Br mg/kg Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 4.10 0.500 07/12/2011 ND 0.580 116 0.500 

BTEX 8260B mg/L Analyzed By: CMS 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71 

Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46 

Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52 

Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78 

Surrogate: Dibromofluoromethane 140 % 80-120 

Surrogate: Toluene-d8 92.5 % 80-120 

Surrogate: 4-Bromofluorobenzene 77.3 % 80-120 

Calcium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Calcium 65.0 5.00 07/06/2011 ND 5.49 110 5.00 0.545 

Carbonate 310.1M mg/L Analyzed By: HM 

Analyte 

Alkalinity, Carbonate 

Result 

<0.00 

Reporting Umlt 

0.00 

Analyzed Method Blank 

06/28/2011 ND 

BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. tn no event shall Cardinal be liable for incidental or consequential damages, 

tndud!r\Q, without (Imitation, business interruptions, toss of use, or loss of profits Incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
dalm Is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Page 11 of 24 | 



r * C A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #3 (H101296-04) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte 

Chloride 

Conductivity 120.1 

Result Reporting Limit 

200 4.00 

uS/cm 

Analyzed Method Blank 

06/28/2011 ND 

Analyzed By: HM 

BS 

112 

% Recovery 

112 

True Value QC 

100 

RPD 

0.00 

Qualifier 

Analyte 

Conductivity 

Magnesium, 200.7 

Result Reporting Limit 

1840 1.00 

mg/L 

Analyzed Method Blank 

06/24/2011 ND 

Analyzed By: CK 

BS 

1430 

% Recovery 

101 

True Value QC 

1410 

RPD 

0.00 

Qualifier 

Analyte 

Magnesium 

pH 

Result Reporting Limit 

14.7 5.00 

pH Units 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

27.9 

% Recovery 

112 

True Value QC 

25.0 

RPD 

0.358 

Qualifier 

Analyte 

pH 

Potassium, 200.7 

Result Reporting Limit 

7.92 0.100 

mg/L 

Analyzed Method Blank 

06/24/2011 

Analyzed By: CK 

BS 

7.01 

% Recovery 

100 

True Value QC 

7.00 

RPD 

0.300 

Qualifier 

Analyte 

Potassium 

Sodium, 200.7 

Result Reporting Limit 

<5.00 5.00 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: CK 

BS 

10.8 

% Recovery 

108 

True Value QC 

10.0 

RPD 

7.14 

Qualifier 

Analyte 

Sodium 

Sulfate 375.4 

Result Reporting Limit 

341 5.00 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

9.01 

% Recovery 

111 

True Value QC 

8.10 

RPD 

0.553 

Qualifier 

Analyte 

Sulfate 

TDS 160.1 

Result Reporting Limit 

749 10.0 

mg/L 

Analyzed Method Blank 

06/27/2011 ND 

Analyzed By: HM 

BS 

40.1 

% Recovery 

100 

True Value QC 

40.0 

RPD 

1.61 

Qualifier 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's QabQity and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All daims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Including, without limitation, business interruptions, toss of use, or loss of profits Incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Page 12 of 24 | 



g r « c : / \ F * D i IM/ \ I_ 
A U B J I L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MAPXAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #3 (H101296-04) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

TDS 1110 5.00 06/27/2011 ND 229 95.4 240 6.45 

Total Alkalinity 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Total 132 4.00 06/28/2011 ND 800 97.6 820 1.12 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liabfllty and client's exclusive remedy for arty claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal tie liable for incidental or consequential damages. 
Including, WfthOut (imitation, business interruptions, toss Of use, or lOSS of profits incurred by Client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 



OC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 0 101 E. MARLAND 0 HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #4 (H101296-05) 
Bicarbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Bicarbonate 83.0 5.00 06/28/2011 ND 976 97.6 1000 0.913 

Bromide, 4500 Br mg/kg Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 101 12.5 07/12/2011 ND 0.580 116 0.500 

BTEX 8260B mg/L Analyzed By: CMS 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71 

Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46 

Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52 

Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78 

Surrogate: Dibromofluoromethane 134% 80-120 

Surrogate: Toluene-d8 91.0% 80-120 

Surrogate: 4-Bromofluorobenzene 78.8 % 80-120 

Calcium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Calcium 5310 100 07/06/2011 ND 5.49 110 5.00 0.545 

Carbonate 310.1M mg/L Analyzed By: HM 

Analyte 

Alkalinity, Carbonate 

Result 

<0.00 

Reporting Limit 

0.00 

Analyzed Method Blank 

06/28/2011 ND 

BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Uabflay and Damages. Cardinal's liability and dlenfs exclusive remedy for any daim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All daims, Including those for negBgenca and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for Incidental or cons«luential damages, 

including, without limitation, business interruptions, loss of use, or loss of profits Incurred by client, its subsidiaries, affiliates or successors arising out of or related to trie performance of the services hereunder by Cardinal, regardless of whether such 
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples Identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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L a b o r a t o r i e s PHONE (575) 393-2326 0 101 E. MARLAND 0 HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 
Reported: 07/14/2011 Sampling Type: Water 
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact 
Project Number: NONE GIVEN Sample Received By: Jodi Henson 
Project Location: NOT GIVEN 

Sample ID: MW #4 (H101296-05) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Chloride 36000 4.00 06/28/2011 ND 112 112 100 0.00 

Conductivity 120.1 uS/cm Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Conductivity 96200 1.00 06/24/2011 ND 1430 101 1410 0.00 

Magnesium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Magnesium 687 100 07/06/2011 ND 27.9 112 25.0 0.358 

pH pH Units Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

pH 6.63 0.100 06/24/2011 7.01 100 7.00 0.300 

Potassium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Potassium <100 100 07/06/2011 ND 10.8 108 10.0 7.14 

Sodium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Umlt i Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Sodium 13S00 100 07/06/2011 ND 9.01 111 8.10 0.553 

Sulfate 375.4 mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Sulfate 466 10.0 06/27/2011 ND 39.2 98.0 40.0 1.70 

TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any dalm arising, whether based In contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Including, without limitation, business Interruptions, loss of use, ot loss of profits incurred by client its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
dafm is based upon any of the above staled reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

|--Page luof 24 | 



PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATYTX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #4 (H101296-05) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

TDS 52500 5.00 06/27/2011 ND 229 95.4 240 6.45 

Total Alkalinity 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Total 68.0 4.00 06/28/2011 ND 800 97.6 820 1.12 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All dalrns, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for Incidental or consequential damages, 
Including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the cervices hereunder by Cardinal, regardless of whether such 
daim fs based upon any of the above stated reasons or otherwise. Results relate only to the samples idenufled above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Page1iof24 | 



OC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool 8i Intact 
Jodi Henson 

Sample ID: MW #5 (H101296-06) 
Bicarbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value CC RPD Qualifier 

Alkalinity, Bicarbonate 102 5.00 06/28/2011 ND 976 97.6 1000 0.913 

Bromide, 4500 Br mg/kg Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 52.8 10.0 07/12/2011 ND 0.580 116 0.500 

BTEX 8260B mg/L Analyzed By: CMS 

Analyte Result Reporting Umit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71 

Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46 

Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52 

Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3,78 

Surrogate: Dibromofluoromethane 135 % 80-120 

Surrogate: Toluene-d8 90.3 % 80-120 

Surrogate: 4-Bromofluorobenzene 82.0% 80-120 

Calcium, 200.7 mg/L Analyzed By: CK 

Analyte 

Calcium 

Carbonate 310.1M 

Result Reporting Umit 

1820 50.0 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

5.49 

% Recovery 

110 

True Value QC 

5.00 

RPD 

0.545 

Qualifier 

Analyte 

Alkalinity, Carbonate 

Result Reporting Limit 

<0.00 0.00 

Analyzed Method Blank 

06/28/2011 ND 

BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any dalm arising, whether based in contract or tort, shall be Bmited to the amount paid by client for analyses. Ail claims, Including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages. 
Including, without (Imitation, business interruptions, bss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
cla\mfe based upon any cf the above itnted reasons ot crtherwtee. Results [date, only to the samples, identified abcwe. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

|. Page icof 24 | 



C A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool & Intact 
Jodi Henson 

Sample ID: MW #5 (H101296-06) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte 

Chloride 

Conductivity 120.1 

Result Reporting Limit 

18800 4.00 

uS/cm 

Analyzed Method Blank 

06/28/2011 ND 

Analyzed By: HM 

BS 

112 

% Recovery 

112 

True Value QC 

100 

RPD 

0.00 

Qualifier 

Analyte 

Conductivity 

Magnesium, 200.7 

Result Reporting Limit 

39800 1.00 

mg/L 

Analyzed Method Blank 

06/24/2011 ND 

Analyzed By: CK 

BS 

1430 

% Recovery 

101 

True Value QC 

1410 

RPD 

0.00 

Qualifier 

Analyte 

Magnesium 

pH 

Result Reporting Umit 

198 50.0 

pH Units 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

27.9 

% Recovery 

112 

True Value QC 

25.0 

RPD 

0.358 

Qualifier 

Analyte 

PH 

Potassium, 200.7 

Result Reporting Umlt 

7.28 0.100 

mg/L 

Analyzed Method Blank 

06/24/2011 

Analyzed By: CK 

BS 

7.01 

% Recovery 

100 

True Value QC 

7.00 

RPD 

0.300 

Qualifier 

Analyte 

Potassium 

Sodium, 200.7 

Result Reporting Limit 

<50.0 50.0 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: CK 

BS 

10.8 

% Recovery 

108 

True Value QC 

10.0 

RPD 

7.14 

Qualifier 

Analyte 

Sodium 

Sulfate 375.4 

Result Reporting Limit 

6540 50.0 

mg/L 

Analyzed Method Blank 

07/06/2011 ND 

Analyzed By: HM 

BS 

9.01 

% Recovery 

111 

True Value QC 

8.10 

RPD 

0.553 

Qualifier 

Analyte 

Sulfate 

TDS 160.1 

Result Reporting Limit 

389 10.0 

mg/L 

Analyzed Method Blank 

06/27/2011 ND 

Analyzed By: HM 

BS 

39.2 

% Recovery 

98.0 

True Value QC 

40.0 

RPD 

1.70 

Qualifier 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any daim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, Including those for negligence and 
any other cause whatsoever snail be deemed waived unless made En writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Including, Without limitation, business (nterruptfons, iOSS Of use, or loss of profits incurred by Client, Its subsidiaries, affiliates or successors orbing out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 



r V C A R D I N A L 
^ j a j l L a b o r a t o r i e s 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 
Reported: 07/14/2011 Sampling Type: Water 
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact 
Project Number: NONE GIVEN Sample Received By: Jodi Henson 
Project Location: NOT GIVEN 

Sample ID: MW #5 (H101296-06) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

TDS 22000 5.00 06/27/2011 ND 229 95.4 240 6.45 

Total Alkalinity 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Umit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Total 84.0 4.00 06/28/2011 ND 800 97.6 820 1.12 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based In contract or tort, shall be limited to the amount paid by client for analyses. All claims, Including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
fncfuduig, wttftout limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
dalm Is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified abeve. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| P a g e mof 24 | 



DC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 
Reported: 07/14/2011 Sampling Type: Water 
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact 
Project Number: NONE GIVEN Sample Received By: Jodi Henson 
Project Location: NOT GIVEN 

Sample ID: MW #6 (H101296-07) 
Bicarbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Umit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Bicarbonate 24.4 5.00 06/28/2011 ND 976 97.6 1000 0.913 

Bromide, 4500 Br mg/kg Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 92.4 12.5 07/12/2011 ND 0.580 116 0.500 

BTEX 8260B mg/L Analyzed By: CMS 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71 

Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46 

Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52 

Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78 

Surrogate: Dibromofluoromethane 137% 80-120 

Surrogate: Toluene-dS 90.2% 80-120 

Surrogate: 4-Bromofluorobenzene 80.6% 80-120 

Calcium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Umit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Calcium 5260 50.0 07/06/2011 ND 5.49 110 5.00 0.545 

Carbonate 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Carbonate <0.00 0.00 06/28/2011 ND 

Cardinal Laboratories *= 'Accredited Analyte 

Pl£ASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any dalm arising, whether based in contract or tort, shall be limited to tbe amount paid by cu'ent for anahras. All dakns, including those for negligence and 

any other causo whatsoever shall be deemed waived unless made in wrrtino and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for Incidental or consequential damages, 

including. Without limitation, business interruptions, toSS Of use, or loss Of profits incurred by Client Its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sueh 

dalm Is based upon any of the above stated reasons or otherwise. Results relate only to the samples Identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

|. Page2Liof24 | 



DC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 06/23/2011 Sampling Date: 06/21/2011 
Reported: 07/14/2011 Sampling Type: Water 
Project Name: NMSWD STA. #11 Sampling Condition: Cool 8i Intact 
Project Number: NONE GIVEN Sample Received By: Jodi Henson 
Project Location: NOT GIVEN 

Sample ID: MW #6 (H101296-07) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value CC RPD Qualifier 

Chloride 22400 4.00 06/28/2011 ND 112 112 100 0.00 

Conductivity 120.1 uS/cm Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value CC RPD Qualifier 

Conductivity 53300 1.00 06/24/2011 ND 1430 101 1410 0.00 

Magnesium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Magnesium 539 50.0 07/06/2011 ND 27.9 112 25.0 0.358 

PH pH Units Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

pH 6.59 0.100 06/24/2011 7.01 100 7.00 0.300 

Potassium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Umit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Potassium <50.0 50.0 07/06/2011 ND 10.8 108 10.0 7.14 

Sodium, 200.7 mg/L Analyzed By: CK 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Sodium 5610 50.0 07/06/2011 ND 9.01 111 8.10 0.553 

Sulfate 375.4 mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Sulfate 597 10.0 06/27/2011 ND 39.2 98.0 40.0 1.70 

TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any datm arising, whether based In contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages. 
Including, without limitation, business interruptions, loss of use, or loss cf profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim is based upon any of the above stated reasons or otherwise. Results relate only to the camples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 
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PHONE (575) 393-2326 0 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

06/23/2011 
07/14/2011 
NMSWD STA. #11 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

06/21/2011 
Water 
Cool 8i Intact 
Jodi Henson 

Sample ID: MW #6 (H101296-07) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

TDS 30400 5.00 06/27/2011 ND 229 95.4 240 6.45 

Total Alkalinity 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Alkalinity, Total 20.0 4.00 06/28/2011 ND 800 97.6 820 1.12 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any daim arising, whether based in contract or tort, shall be United to the amount paid by dent for analyses. All claims, Including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of die services hereunder by Cardinal, regardless of whether such 
claim Is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D, Keene, Lab Director/Quality Manager 
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OC A R D I I S I / \ I _ 
L_c3.b»orc3Lt:o r i e s 

PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

Notes and Definitions 

A-01a One surrogate, dibromofluoromethane, exhibited a high bias. No target compounds were detected so reanalysls was not 
required. 

A-01 One surrogate, dibromofluoromethane, exhibited a high bias. No target compounds were detected so reanalysls was not 
required 

ND Analyte NOT DETECTED at or above the reporting limit 

RPD Relative Percent Difference 

** Samples not received at proper temperature of 6°C or below. 

*** Insufficient time to reach temperature. 

Chloride by SM4500CI-B does not require samples be received at or below 6°C 

Samples reported on an as received basis (wet) unless otherwise noted on report 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and dienfs exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid fay client for analyses. All claims, including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Including, without limitation, business Interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim ts based upon any ofthe above stated reasons or otherwise, Results relate only to the samples Identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| -Page 2u of 24 | 



r:ii,\i,v di--(;u.STti»v Ai\n ANALVSIS -REOU EST 

iklHXil. l.tKOKATOMKX 
2111 Iteetlm wil. Abilene. f X 7%0J lot Kiisl Mailuoil. HuMis. N.M S8240 

(32^j 673-700I "•:FAX (325)675-702(1 (505) 393-2326 FAX (S0a, 3?j-Ij7{ 
Company Name: 

Project Manager:. 

Address:. 

Phonetf: 

Project Owner: 

Project Name: 

Project Location: 

Sampler Name:" 

ĴHi5?*J '̂ EARTH;EN VRONMEiVl AL INC. 

ROV R. KASCON P.O. !): 

State:. 

Fa»»: '• 

Zip: 

NMSWD STA; #11 

ROV R. RASGON 

KOR LAB USE 
"' OM.V SAMI'LE l.D. 

MATRIX, 

"5 

BILL TO 

Company:. 

Attn: 

Address: 

Citv: 

Zip: 

Phone i>: 

pari?:* 
PRESERV. SAMPLING 

DATE TIME 

ANALVSIS REQUEST 

RW81 6/21/11 839 
MW#1 6/21/11 11 OS 

6/22/11 1237 

MW #3. 6/21/11 321 
WW'H. 

M\V #5 

MW»6 

6/21/11 

6/22/11 

6/22/1I 

1105 

235 

341 

PI JRA.SF,• WrtTK:. i .iahililv ami r>iimno(;<;. <";:ml"na!'8'liahilrt̂  hnscd in cnnirart or Ifwl: •;hiijV hr! Iim!'r<-H r<i Ihii hmoiint nairi hv thn pli<-nr lorthls 
aiialvscs.; Airdainis iricludini! those for nceli&chcc and anv other cause whatsoever shall be deemed AvaK'ediirilcss.-'made iii yvriiina and received bv Cardinal within 30 davs after completion of the anplicahle 
service. In nocvcnl shall Cardinal be liiiblcfor incidental or conscquenialdamaEes.iniludina wiihoiit liniita'iion. business interruptions, loss of use;,or loss of profits incurred bv.clienLitsSubsidiaries. . 
affiliates or successors arising mil of̂ d̂r relnled Id Ilk perlnniiaiiee of sen'icTS hereunder bv Cardiiiai. regardless of whether such claim is based upon am'of the above slatedI reasons or otherwise. 
Relinquished By: ROY K. RASCON 

' : -^i'V-' * vi ' •• / k/~ ' 
Retinaubbcd Sv: 

•DciiveVeid[l»v:7'7<Tirc^6^« i ;^ ; : 

Sampler-UPS - Bos - Oilier: 

| Date: . 

•/.,/-•/' 
: Date: 

' - Time:' 

Received Bv: 

'A t> 

Saiiiiile-Contliiinn 
Cool y' Intact ' j , 

'VcS 
' No. 

Yes 
No 

CHIXKEUBV: 
r (Initials) 

I'Jione Result: _" Ves " No jAdd'l Phone S: 

REMARKS: PLEASE E-MAIL TQ: royr, mikeg, 
clliotw, & iticgrifnn@vadose.us 

'! Cardinal cannot accept verbalchanges. Plea.se b t written changes to 505-393-2476 

JS|Pagl^) f /2 | , l | 



CMB Environmental NMSWDCO Hail Environmental Analysis Lab 
- Monitor Well # 1 

Soil Sample Analyltical Results 

Monitor Well # 1 TPH GRO TPH PRO BTEX Chloride TDS 

Soil Sample Depth 
0--2.0- ND ND ND Nb 

4.6--5.0' ND Nb ND 150 
9.0'-9.Z' ND ND ND 130 

14.p'-14.5' ND ND ND 210 
19.0*-20.0\ ND ND ND 620 
24.0--25.0* ND ND ND 1000 
29.0,-30.0> ND ND ND 3300 

ND ND ND 2700 
39.0--40.0' ND ND ND 2300 
.40.7-41:2 ND ND ND 1500 
44.0--45.3* Nb ND ND 3500 
49.0'-49.5' Nb Nb ND 1800 
54.0*-54.3' ND ND ND 720 

61.0'-63.5' (Aqueous) ND ND ND 21000 
63.5'r64.0' ND Nb ND 460 
89.0'-90.8' ND ND ND ND 

104.4*-106.8' ND ND ND 20 

51000 

r A l l .values, are in PPM. Red Valuesi indicate.tbncentratibhs 

above WQCC standards. 



New Mexico Salt Water Disposal Company 
Groundwater Sampling July 09, 2007 

By: CMB Environmental Geological Services Inc. 

Well: TPH PRO TPH GRO BTEX fluoride Chloride Bromide Nitrate Phosphorus Sulfate Calcium Magnesium Potassium Sodium S.C. pH TPS 

MW-2 ND ND ND 1.6 560 Z.6 ND ND Z60 120 22 8.8 350 2800 7.5 2600 

MW-1 ND ND ND 1.6 550 1.3 1.3 ND 290 120 33 6.2 370 2500 7.31 1500 

MW-3 ND 0.057 ND 1.6 620 2.7 ND ND 360 210 42 11 350 3100 7.46 1800 

NW Windmill 1.8 390 2.8 ND ND 670 190 52 7.5 330 2900 7.5 2000 

SW Windmill 0.66 460 1.8 26 ND 160 260 32 4.2 120 2300 7.8 1500 

Tank Battery Fluid 35.1 55 20100 ND 83000 140 ND ND 1600 3200 630 540 45000 280000 7.2 170000 

Pagel 



New Mexico Salt Water Disposal Co., Inc. 
Station #11, Unit D Sec. 21, T10S - R34E 

Lea County, New Mexico 

MW#5 
TDM' 

Off 29.60 

o 

100' 

MW#2 
TD 139* 

Regional aquifer WL 116 91 
No Aaler above 116 91' 

RW #1 and SB-4A 

TD 33 end 3V 
2 i r SB-4A 

30 82* SB-4A 

o 
MW #6 

TD 65' 
3 36* 58 87 

No water Q 32-In 24 r 

Station 11 
Tank Battery 

_30L 

MW#1 
TD 135 

30' 

Regional aquifer WL 117" 

MW#4 

Monitor/Recovnry well 3 ,_T 0 * 2 2 

2 5" Thickness water zone ^ c h a * or feet) 

3017' Depth to water 

0 25 50 
Feet 

75 100 

M W #3 

TD 138" 
Regional aquifer WL 117' 

No water above 11 r 

GeoScience Technologies 
Kay Havenor, Ph.D., RPC 
Roe w e i l , New Mex ico 
J u l * 6, 2007 

Figure 2 Monitor well locations, depth to water and water zone thickness 
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New Mexico Salt Water Disposal Company 
Disposal Station #11 
Section 21, T.10S. R.34E.N.M.P.M. 
Lea County, New Mexico 

116.91 

GROUNDWATER POTENTIOMETRIC SURFACE MAP 
SCALE: I" * 34.58' FEET 

GROUNDWATER FLOW DIRECTION INDICATED BY BLUE FLOW LINES • 4103.23 to 4104 
CONTOUR INTERVAL IS 0.05' FOOT. ' 
DEPTH TO WATCH HT ASURED FROM TOP OF MONITOR WELL CASINO ANO • INOICATED IV BLACK NUMBERS ATOVI MONITOR WELL LOCATIONS. 
GROUNDWATER CONTOURS ARE DEVELOPED BY SUBTRACT** DEPTH TO OROUNDWATER PROM THE SURVEYED TOP OP MONITOR WELL CASINO (ASL). 
GROUNDWATER ELEVATIONS (ASL) AM POSTED BENEATH MONITOR WELL LOCATIONS. 

PREPARED BY CLAYTON M. BARNHILL, PG, 08/01/07 
FOR: NM SALT WATER DIISPOAL COMPANY 
STAGE I ABATEMENT PLAN / MSA - MONITOR WELL INSTALLATION JUNE / JULY 2007. 



SECTION 21, TOWNSHIP W SOUTH, RANGE 34 EAST, N.M.P.M., 
LEA COUNTY, N £ W MEXICO 

Y. 

* * * * * 

ROAD 

-ft il- BP..BPL I 
—It # J 

T/A' 

WEU, NO. 
STATE PLANE 
COORDINATES 

NORTH SIDE 
ELEVATIONS 

MW #1 Y=B878l5.l N' 
X=aOJ033.B E 

4218.1-0" GROUND 
4218,51' TOP OF CONCRETE 
4221.12' TOP OF. 2" PVC PIPE 

RW #1 Y=887941.7 N 
X~803032.8 E 

4217.33' GROUND 
4217,94' TOP OF CONCRETE 
4220.13' TOP OF 4" PVC PIPE 

MW §2 Y=888022.4 N 
X=803002.7 E 

4217,08' GROUND 
4217.39' TOP OF CONCRETE 
4220,14' TOP OF 2" PVC. PIPE 

MW §3 Y=8fl7828.2 N 
X=803210.2 £ 

4217:80" GROUND 
4217.tf9' TOP OF CONCRETE 
4220.54' TOP OF 2" PVC PIPE 

— - DENOTES FENCE GATE 

if DENOTES FENCE UNE 

, _ DENOTES GUY DOWN 

I DIRECTED AND AM 
THAT THIS SURVEY IS 

OF MY KNOWLEDGE 
^ - .SUf te ' AND PLAT MEET 
R pjjjlgYINO IN NEW MEXICO. 

. NOTE: COORDINATES SHOWN HEREON ARE 
MERCATOR GRID ANO CONFORM TO THE 
NEW MEXICO COORDINATE SYSTEM 
"NEW MEXICO EAST 20NE" NORTH 
AMERICAN DATUM I9B3. 

SCALE: 1»lnch = 75'feet 

No. 12641 
No. 3239 

pamBimsmvsYtNaseH'jices 
since t&s 

JOHN WEST SURVEYING COMPANY 
mn. ML PASO 

HOBBS, HU-MMC 
{KmSOrill? j 

NEW MEXICO SALT WATER DISPOSAL CO. 

o 

n o 

I r l 
9 g 31 

Ul 
Ut 
tn 2 a 
9 n r 
S * jo 

I rf 5 
;8 t 
- m 

% 
z 

• • x S 

tt 
ft 
0 
M l 

0 
3 
N 

-4 
Q 

Z 

! 

o 
o 
(A 
DI 

3 fl) 

* a 
1 &> 

is o 
IA 

o 
O 

3 
3 

SM<?l/£r Or DISPOSAL STATION / ' / //V 
SECTION 2t\ TOWNSHIP 10 SOUTH, RANGE 34 EAST, 

' N.M.P.M., LEA COUNTY, NEW MEXICO. 

Survey Oate: 07/02/07 Shaft of 1 Sheets 
W.O. Number 07.lt.0B30 \Or By: J.R. \fiey t j _ 

Dote: 07/11/07 \oisk: COf? I 07110630 \ 1" * 75 ' 



CMB Environment*! A Geological Services, Ine. 

PO Box 2304 Roswell, MM 88202-2304 

cmben YiroQdfn, com 

guv GBtata r*x pis, utMBm 
PROJECT INFORMATION 

PROJECT 

SITE LOCATION 

JOB NO 

LOGGED BY: 

PROJECT MANAGER 

DATES DRILLED 

NhLSWDMAVIhiUnic 

L*» County. N M 

CMBwiihin PG 

Rory M'Muui 

04 UW> 

NOTES 
Split Spoon Pushed by TH-60 Drilling Rig. 

DEPTH 
SOIL 

SYMBOLS „scs SOL DESCRsPTON 

FIELD BOREHOLE LOG 
BOREHOLE NO M W - 4 

TOTAL DEPTH: 6 5 ' 

DRILLING INFORMATION 

DRILLING C O : P e t e r s o n O n l h n ? Co 

D R I L L E R C k u l e s Johnson 

R IG T Y P E I R T H - 6 0 

M E T H O D O F DRILLING: A a R o w 

SAMPLING M E T H O D S Spot spoon 

HAMMER W T V D R O P N A 

water level during drilling 

Water level in completed well 
Page 1 of I 

Rec PPM 
S A W P * / f e e t TPH/CL COMPLETION 

BORING WELL 
DESCRIPTION 

0 • 

-s • 
- 1 0 -

- I S • 

- 2 0 -

- 2 5 -

- 3 0 -

- 3 S -

- 4 0 -

- 4 5 -

-SO -

-ss-

m SM Tar Brown 25 
YRHS/2 fine ar. to mtotum 
gr m d , t » . S cafcne 

SW Brown meo gr sand. 
2.5VR6M 

SC ( k m Say Sond. 

3. t l w f<r. oo -

ML Oeyey Sty Sand, 
yelow-redbrown.fn sand. 
25% dav 

SW Vary liie Brown Sand 
7/5YR66,t l*davir»ca 
gravel, pai chad water 
60.27 BOS 63 49-from 
TOC Completed Wat 

CK day. igritotVe brown 
to latsyatowlan Brown, 

S p i l e 

Spoon 

S o i l 

S e a t t l e * 
•nalyrcc 
f a r T 
Bod 
8015 

cao 
/ D U O . 
B T 1 X . 
C K l o r i d M 
f r a a . 
surface 
Co 
Total 
D o p t h 
o f 
B o r i n g 
I a v a r y 
1 0 ' 
f e a t . 

0.5-

1.0' 

1.0' 

HD / 
12 
HD / 
43 

13 / 
960 

S9 / 
1300 

KD / 
1100 

HD / 
1400 • Cenent / Scout 

TD 65- Cc 
Grout o--
.5 ' /Betomte 
.S--42-. 20/40 
Sand 45-
65',0.010 Slot 
Screen 45'-65' 

Figure 4 Borehole log MW-4 (Barnhill, 2009) 
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CUB Environmental A Geological Services, lac. 

PO Box 2304 Roswell, NM 88202-2304 

cmben viroQdfn. com 

(545} 122-2*12 Fax 1505) 525*53* 

PROJECT INFORMATION 

NMSWD M\V I >i dims 

Lea Comity. N M 

PROJECT 

SHE LOCATION: 

JOB NO 

LOGGED BY: C M Bamlull VG 

PROJECT MANAGER Ron- M ' M u m 

DATES DRLLED 4 1 4 0 9 

r.C~ES 
Split Spoon Pushed by Tr+60 Drilling Rig 

DEPTH soa. 
SYMBOLS 

USCS SOIL DESCRIPTION 

FIELD BOREHOLE LOG 
BOREHOLE NO M W - 5 

TOTAL DEPTH: 30' 

DRILLING INFORMATION 

DRILLING CO Pefeison Ii iulw; 

DRILLER Ch-ules Johnson 

RIG TYPE: IR TH-oO 

METHOD OF DRILLING: An R o h t r 

SAMPLING METHODS Spot Spoon 

HAMMER W T /DROP N A 

Water level owing prilling 

water level in completed wen 
Page i of 1 

SAMP * 
Rec. 

/feet 
PPM BOflMG 

TPH/CL COMPLETION 
W B 1 

DESCRIPTION 

- 2 0 -

sc 

SM Tan. 2.5 YRBJ2 trie 
graned sand / catche / « t 
mcdure 

SW Brown f n , gr , w e l 
so redsand2 5 Y R 6 M 

SC Br own clayey sand 2 5 
YR 614 Perched water ffi 
29 SO lent BGS during 
dnvng Measured trom 
TOC ffi 31 57 comoletea 

CL Brown fat day. 

S p l i t 

S o i l 
Smap les 
a n a l y s e d 
t o r TVS 
Bod 
801S 
CPS 
/DftO. 
BTTX, 
C h l o r i d i 
froa 
sur face 
t o 
T o t a l 
Depth 
of 
Boring 
9 every 
10' 
f e e t . 

0.5' 

1.0' 

as / 
i i 

HD / 
1600 

HD / 
2000 

HD / 
2100 

Ceaent / Grout 

TO 30' Cenent 
Grout 0'-
2',Betonite 2'-
16'. 20/40 Sand 
16-30,0.010 
Slot Screen 
20'-30' 

Figure 5 Borehole log MW-5 (Barnhill, 2009) 



CUB Environmental & Geological Services, Inc. 

PO Box 2304 Roswell, NM 88202-2304 

cmbmavb-oOdtn.com 
(SIS) 022 2012 Fmx (5091 (29*939 

PROJECT ^FORMATION 

PROJECT: 

SITE LOCATION: 

JOB NO 

LOGGED BY 

PROJECT MANAGER 

DATES DRILLED: 

NMSWD MW Diurai? 

Le» County. N M 

CMBMnii l l PC. 

Ror-- M'Mnui 

04 14 09 

NOTES 
Split Spoon Pushed by TH60 Drilling Rig 

DEPTH 
SOIL 

SYMBOLS uses SOIL DESCRIPTION 

FIELD BOREHOLE LOG 
BOREHOLE MO: M W - 6 

TOTAL DEPTH- 65' 

DRILLING INFORMATION 

DRILLING CO 

DRILLER: 

RIG TYPE 

Peterson Drilling Co 

Chailes Johnson 

IRTH-oO 

METHOD OF DRILLING A n Rotary 

SAMPLING METHODS Spttt Spoon 

HAMMER WTJDROP N A 

Water level during drilling 

Water level in completed weil 
Page I of I 

SAMP # 
Rec 

/foot. 
PPM BORING 

IPH1C1 10MPLET1OM 
WELL 

DESCRIPTION 

SM • SC CL • SV SV CK 

SM TsnBrown 25 
YRJ6V2 line gr to mederri 
gr sand. sa\ & cafene 

SW Brow, T ; ; y -rare 
SC Oevey S*v Sand. 
yeaow • brown. tn sand. 

CL Brown Fat Oay. No 
Perched water at 37 Set 
lamp mooter we* at 30 
BOS and ieS open 24 rr. 
SW Very f r w B rown Sand 
7« YR 6/6 .st 4 day Jrace 
gravel, perched water 
S3 87" BOS 6327 trom 
TOC ConrejtadWal 

CH day. ightotve brown 
to * f t yeeowish brown. 

S p i l e 
Spoon 
S o i l 
Samples 
analyzed 

I f o r TPH 
S o l 
eois 
cto 
/PRO. 
BTIX. 
C n l o n d i 
f r o a , 
s u r f a c e 
ae 
T o t a l 
D e p t h 
o f 
B o r i n g 
S evary 
10 ' 
f e e t . 

0 . 5 ' 

0 . 5 ' 

1.0 ' 

22 

HD / 
20 

63 / 
630 

BD / 
3500 

MS / 
1700 

HD / 
160 

53 / 
1700 

Cenent / Grout 

TD 65 ' Ceaent 
Grout 0 ' -
. 5 ' . B e t o n i t e 
. 5 ' - 4 2 ' . 20/40 
Sand 45-
6 5 ' , 0 . 0 1 0 S l o t 
Screen 4 5 ' - 6 5 ' 

Figure 6 Monitor well MW-6 (Barnhill, 2009) 
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CMB Environmental & Geological Services, Ine. 

PO Box 2304 Roswell, NM 88202-2304 
cmtonyfrofigMjgom 
IBOB) §1*4012 Fmx fBOBi B2B-CBSB 

FIELD BOREHOLE LOG 
BOREHOLE NO.: M W - 1 

TOTAL DEPTH: 135' 

PROJECT INFORMATION DRILLING INFORMATION 
PROJECT: 

SITE LOCATION: 

JOB NO.: 

LOGGED BY: 

PROJECT MANAGER: 

DATES DRILLED: 

NMSWDCO ESA 06/07 

Lea County, NM 

Luana Rought, PhD 

CM Barnhill, PG 

06/12/07 - 06/29/07 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

GeoProjects International 

Joae Landeros 

CME-75 

METHOD OF DRILLING: Hollow Stem Auger 41/4" 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DROP 140 Ib., 30 in. 

NOTES: Water level during drilling 
Water level In completed well 

Page 1 of 1 

DEPTH 
SOIL 

SYMBOLS USCS SOIL DESCRIPTION SAMP # 
Rec. 

/ Inches 
PID 
ppm 

BORING 
COMPLETION! 

WELL 
DESCRIPTION 

SM: Brown fltw gr. to 
medium gr.sand, silt, & 

ML: Clayey Silty Sand, 
yellow - red brown, fn.tand, 
10% cater*, 25% day, 
34.6U- Ksat 8.8E-08 Eff. 
Por* -16.4%, 40.2" Ksat* 
3.BE-05 Eff, Por.- 13.8% 

SW: Very line Brown Sand 
,sllt &clay,trace gravel, 
perched water 61 '-63' 

CH: Clay, light olive brown 
to light yellowish brown, 
very tight fat clay, 10-15% 
very fina sand and silt, high 
plaatlc«y.66.ff-M.1' Ksat 
5.2E-08Eff. Poroalty9.3% 

SANDSTONE: Dark gray 
to very dark gray, vary ine 
grained sand. 25% ett and 
25% clay. Saturated at 117 
bgs. Water ©117 23' 
TOC 

Spl i t 
Spoon 
S o i l 
Samples 
analyzed 
f o r TPH 
Mod 
8015 
ORO 
/DRO, 
BTEX, 
Chloride 

Every 
C f 

unleas 
there 
was no 
sample 
recovery 

It: 
3" 

5" 

12" 

12" 

12" 

12" 

12" 

13" 

6" 

2" 

6" 

17" 

NS 

12" 

NS 

NS 

20" 

NS 

NS 

4" 

NS 

NS 

8:i 
NS 

0.2 

0 .1 
1 

4 

2 

2 

0.2 

NS 

0 PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

PPM 

Cement / Grout 

Cement Grout 
Set 6" Sch 40 
PVC surface 
casing surface 
t o 65' 

TD 135' Cement 
Grout 0 ' -
1 0 0 . 5 ' , B e t o n i t e 
100 .5 ' -109 .8 ' , 
16/30 Sand 
1 0 9 . 8 ' -
135 ' ,0 .010 S l o t 
Screen 114 ' -
135' 



CMB Environmental & Geological Services, Inc. 

PO Box 2304 Roswell, MM 88202-2304 

cmbenvlro@dfn.com 
(BOB) B22-2012 Fax (BOB) 82B-0B3B 

FIELD BOREHOLE LOG 
BOREHOLE NO.: M W - 2 

TOTAL DEPTH: 135 ' 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: 

SITE LOCATION: 

JOB NO: 

LOGGED BY: 

PROJECT MANAGER: 

DATES DRILLED: 

NMSWDCO ESA 06/07 
Lea County, NM 

Luana Rought, PhD 
CM Barnhill, PG 
06706/07 - 06/13/07 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

GeoProjects International 

Jose Landeros 

CME-75 

METHOD OF DRILLING: Hollow Stem Auger 4 1/4" 

SAMPUNG METHODS: Split Spoon 

HAMMER WT./DROP 140 lb., 30 in. 

NOTES: sz Water level during drilling 
w Water level in completed well 

Page 1 of 1 

DEPTH 
SOIL 

SYMBOLS USCS SOIL DESCRIPTION SAMP. # Rec 
/ Inches 

PID 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

SM: Brown fine gr. to 
medium gr.sand , silt, & 

ML: Clayey Silty Sand, 
yellow - red brown, fn.sand, 

CH: Brownclay,31.5'EfT. 
Por. -23.7 Ksat 2.4E-07 

SW: Sand, tine gr.red-
yetowtsh brown 

rnXBrnMumt 
CH: Fat Clay, It olive 
brown, fat clay, harder 
drilling at 75' Mudstone? 

SANDSTONE; torn 
CH: Clay, silt, sand, yeWow 
brown with carbon? 

SANDSTONE: Dark gray 
to very dark gray, very Ine 
grained sand. 25% silt and 
25% day. Saturated at 117 
bgs Water ® 116 91' 
TOC 

s p l i t 
Spoon 
S o l i 
Samples 
analyzed 
foe TPH 
Mod 
8015 
ORO 
/DRO, 
BTEX, 
Ch lo r ide 

Every 
5' 
unless 
there 
was no 
sample 
recovery 

2 4 " 
2 4 " 

24" 
24" 
23" 
24" 
18" 
24" 
24" 
8/10' 
18" 
12" 
18" 
18" 
18" 
4/10' 
2/10' 
18" 
19" 
9/10' 
NS 
2/10' 
NS 
3/10' 
3/10' 
1/10' 
1/10' 

Cement / Grout j 

Cenent Grout 

TD 135' Cement 
Grout 0 ' -
106.3',Betonite 
106.3 '-111' . 
16/30 Sand 
111'-135',0.010 
Slot Screen 
114.5'-135' 



CMB Environmental A Geological Services, inc. 

PO Box 2304 Roswell, MM 88202-2304 

cmb9nviroQdfn<cQm 
/BOB! 622-2012Fax (BOB)B2MB3B 

FIELD BOREHOLE LOG 
BOREHOLE NO.: MW-3 
TOTAL DEPTH: 135' 

PROJECT INFORMATION DRILLING INFORMATION 
PROJECT: 

SITE LOCATION: 

JOB NO: 

LOGGED BY: 

PROJECT MANAGER: 

DATES DRILLED: 

NMSWDCO ESA 06/07 

Lea County, NM 

Luana Rought, PhD 

CM Barnhill, PG 

06/22/07 - 06/26/07 

DRILLING CO. 

DRILLER: 

RIG TYPE: 

GeoProjects International 

Jose Landeros 

CME-75 

METHOD OF DRILLING: Hollow Stem Auger 41/4" 

SAMPUNG METHODS: Split Spoon 

HAMMER WT./DROP 140 B>., 30 in. 

NOTES: Water level during drilling 
Water level In completed well 

Page 1 of 1 

DEPTH 
SOIL 

SYMBOLS USCS SOIL DESCRIPTION SAMP. # 
Rec. 

/ inches 
PID 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

0 
-5 
-10 
-15-1 
-20 
-25 
-30 
-35 
-40 
-45 -i 
-50^ 
-55 H 
-60 
-65-j 
-70 -i 
-75-
-80-
-85 
-90 
-95 
-lOGj 
-1051 

m 
-i2~d 
-1251 
-130i 
-135* 

SM 

SM 

SM: Brawn fine gr. to 
medium gr.sand , t a , & 
caliche 

S p l i t 
Spoon 
S o i l 
Samples 
analyzed 
f o r TPH 
Mod 
8015 
ORO 

2 4 " 
1 2 ' 

6 " 

1 8 " 

0 .4 
0 . 5 
NS 

0 . 4 

ML 
ML Clayey Silty Sand, 
yellow - red brown, fn.sand, 
10%caliche, 25% clay, 

S p l i t 
Spoon 
S o i l 
Samples 
analyzed 
f o r TPH 
Mod 
8015 
ORO 

1 8 " 

1 2 " 

1 2 " 

0 . 3 

0 . 1 

0 . 2 

CH 

CH:Brawnc*y,31.5'Eff. 
Por.-237 Kaat 2.4E-07 

/DRO, 
BTEX, 
Ch lo r i de 

1 2 " 

NS 

1 2 " 

NS 

NS 

NS 

SW SW: Sand, fine gr.red-
yellowlah brown 

1 2 " 

1 2 " NS 

Every 1 / 1 0 ' NS 
CH 

CH 

CH 

CH: Clay, It olive brown, fat 
clay, harder drilling at 71' 
Mudstone? Carbon like 
Clay 0 8 9 

5 ' 
unlesa 
t he re 
was no 
sample 
recovery 

1 2 " 

1 2 " 

1 2 " 

1 / 1 0 ' 

6 " 

0 . 2 

0 . 2 

0 . 3 

NS 

0 . 3 

CH 1 2 " 
6 " 

0 . 2 

NS 

CH 
SS 

SS 

SANDSTONE: Dark gray 
to vary dark gray, very Ine 
grained sand. 25% silt and 
25% clay. Saturated at 113' 
bgs. Water © 118.85' 
TOC. Kaat 6 108* 
Capillary Fringe 1.8E-03 
Effective Pc*oe*y 25.1% 

1 2 " 

6 " 

l . S " 

0 . 3 " 

1 2 " 

0 . 3 
0 . 2 
NS 
NS 

Cement / Grout 

Cement Grout 

TD 135' Cement 
Grout 0'-
106.3',Betonite 
90-96'. 
96,109.5' 
Slough Sand, 
16/30 Sand 
109.5'-
135',0.010 Slot 
Screen 114.5'-
135' 



CMB Environmental S Geological Services, Inc. 

PO Box 2304 Roswell, NM 88202-2304 

cmbenviroGdfn.com 
(9Q8IMZ-2Q12 Fax (BOB,625-QBjB 

FIELD BOREHOLE LOG 
BOREHOLE NO.: R W - 1 

TOTAL DEPTH: 3 3 ' 

PROJECT INFORMATION DRILLING INFORMATION 

NMSWDCO ESA 06/07 

Lea County, NM 

PROJECT: 

SITE LOCATION: 

JOB NO: 

LOGGED BY: Luana Rought, PhD 

PROJECT MANAGER: CM Barnhill, PG 

DATES DRILLED: 06/12/07 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

GeoProjects International 

Jose Landeros 

CME-75 

METHOD OF DRILLING: Hollow Stem Auger 6 5/8 

SAMPLING METHODS: Split Spoon 

HAMMER WT./DR0P 140 lb., 30 in. 

NOTES: Water level during drilling 
Water level In completed well 

Page 1 of 1 

DEPTH 
SOIL 

SYMBOLS USCS SOIL DESCRIPTION SAMP. # 
Rec. 

/ inches 
PID 
ppm 

BORINQ 
COMPLETION 

WELL 
DESCRIPTION 

0 

-5 -

-10-

-15-

-20-

•25-

-30 

Cement / Grout 

Cement Grout 

Cement TD 33' 
Grout 0'-
17',Betonite 
17'-20.0'. 
16/30 Sand 20'-
33',0.010 Slot 
Screen 22.4'-
32.4' 



CMB Environmental & Geological Services, Inc. 
PO Box 2304 
1208 Highland Road 
Roswell, NM 88202-2304 

FIELD BOREHOLE LOG 
BOREHOLE NO.: SB-4A 
TOTAL DEPTH: 3 1 ' 

PROJECT INFORMATION DRILLING INFORMATION 
NM SW Disposal Co. 

Sec 21T10S R34E 

NMSWDCO2003-02 

CM Barnhill, PG 

tOJECT MANAGER: John Maxey, Jr. 

^TES DRILLED: 11/20/03 

DRILLING CO.: Atkins Engineering 

DRILLER: Mort Bates 

RIG TYPE: Mobile Drill B-58 

METHOD OF DRILLING: Hollow Stem Auger 

SAMPLING METHODS: Split Spoon 

HAMMER WTVDROP 149 lb., 30" inch 

)TES: Water level during drilling 
Water level in completed well 

PageUM o f # 1 

EPTH 
SOIL 

SYMBOLS USCS SOIL DESCRIPTION SAMP. # 
Blows 
/ft. 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

mr 
PPM 

800 
PPM 

2100 
PPM 

3400 
PPM 

4500 
PPM 

5300 
PPM 

3900 
PPM 

D r i l l Cuttings 
/ b a c k f i l l from 
surface to 10' 
BGS 

' .0-

115-

s 2 0 -

- 25 -

"30 

-35 

SH 

SW 

sc 

sc 

CH 

CH 

SW: Tan Brown Sand, No 
Hydrocarbon Odor or 
Staining', Medium 
grained, well sorted sand, 
caliche nodules® 4'-19', 
Non Detect TPH @ 0'-2', 
Non Detect BTEX, Non 
Detect TPH Q 4'-11" A 
Non Detect BTEX 

SC: Tan Brown Clayey 
Sand, No Hydrocarbon 
Odor or staining. Water 
Sample from 30.82' BOS 
Cl • 46000 PPM, 26 PPM 
Acetone, all other VOC's 
Non-Detect, PAH's - ND, 
Mecury • ND RCRA8=ND 

CH: Brown Tight Fat Clay, 
sWy 29-31Perched 
Water @ 30.82' BGS 
Sampled for PAH's, 
VOC's, RCRA 8 Metals. 
TDS, Chloride 

0'-2' 

4'-6' 

9 ' - l l ' 

14'-16' 

19'-21' 

24'-26' 

29'-31' 

34'-36' 

50/24' 

50/12" 

52/6" 

50/12 

44/24" 

62/24 

63/12" 

Bentonite 9 TD 
to 10' BGS 

T.D. 31' 



Appendix 2 

Select documents related to the 6-Inch Leak (aka Johnson Leak) 



OC A R D I N A L 
L a b o r a t o r i e s 

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

May 26, 2011 

ROY R. RASCON 

WHOLE EARTH ENVIRONMENTAL, INC. 

2103 ARBOR COVE 

KATY, TX 77494 

RE: NMSWD 6" LINE LEAK 

Enclosed are the results of analyses for samples received by the laboratory on 05/23/11 10:00. 

Cardinal Laboratories is accredited through Texas NELAP for: 

Method SW-846 8021 Benzene, Toluene, Ethyl Benzene, and Total Xylenes 
Method SW-846 8260 Benzene, Toluene, Ethyl Benzene, and Total Xylenes 
Method TX 1005 Total Petroleum Hydorcarbons 

Certificate number T104704398-08-TX. Accreditation applies to solid and chemical materials and non-potable 
water matrices. 

Cardinal Laboratories is accredited through the State of Colorado Department of Public Health and Environment for: 

Method EPA 552.2 Haloacetic Acids (HAA-5) 
Method EPA 524.2 Total Trihalomethanes (TTHM) 
Method EPA 524.4 Regulated VOCs (V2, V3) 

Accreditation applies to public drinking water matrices. 

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original 
chain-of-custody. If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Celey D. Keene 

Lab Director/Quality Manager 

| ' Page 1 of j | 



OC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND » HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 

ROY R. RASCON 

2103 ARBOR COVE 

KATYTX, 77494 

Fax To: (281) 394-2051 

Received: 05/23/2011 

Reported: 05/26/2011 

Project Name: NMSWD 6" LINE LEAK 

Project Number: NONE GIVEN 

Project Location: CROSSROADS, NM 

Sample ID: NW BCKGRD MW (H101039-01) 

Bromide, 4500 Br mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide <0.100 0.100 05/25/2011 ND 0.580 96.7 0.600 0.00 

Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Chloride 17000 4.00 05/25/2011 ND 108 108 100 3.77 

Sample ID: S. LEAK SOURCE MW (H101039-02) 

Bromide, 4500 Br mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 130 10.0 05/25/2011 ND 0.580 96.7 0.600 0.00 

Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Chloride 64000 4.00 05/25/2011 ND 108 108 100 0.00 

Sample ID: SAND HILL WINDMILL (H101039-03) 

Bromide, 4500 Br mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value CC RPD Qualifier 

Bromide 3.25 0.500 05/25/2011 ND 0.580 96.7 0.600 0.00 

Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Chloride 530 4.00 05/25/2011 ND 108 108 100 0.00 

Sampling Date: 05/20/2011 

Sampling Type: Water 

Sampling Condition: * * (See Notes) 

Sample Received By: Celey D. Keene 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liabflity and dienfs exclusive remedy for any dalm arising, whether based in contract or tort, shall be limited to tbe amount paid by client for analyses. All claims. Including tbose for negligence and 
any other cause whatsoever shall be deemed waived unless made In writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Including, without limitation, business interruptions, loss of use, or loss of profits Incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim Is based upon any of the above stated reasons or otherwise. Results relate only to the camples identified above. This report shall not be reproduced except in full with written approval of Cardinal Uboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| , Page2 of iT; | 



C A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

05/23/2011 
05/26/2011 
NMSWD 6" LINE LEAK 
NONE GIVEN 
CROSSROADS, NM 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

05/20/2011 
Water 
** (See Notes) 
Celey D. Keene 

Sample ID: LUCKY WINDMILL (H101039-04) 
Bromide, 4500 Br mg/L Analyzed By: HM 

Analyte Result Reporting Umlt Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Bromide 2.12 0.200 05/25/2011 ND 0.580 96.7 0.600 0.00 

Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Chloride 530 4.00 05/25/2011 ND 108 108 100 0.00 

Cardinal Laboratories *=Accredited Analyte 
PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any dalm arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal 08 liable for Incidental or consequential damages, 

Includmo, without limitation, business interruptions, loss of use, or loss of profits incurred by client, Its subsidiaries, affiliates or successors arising out of or related to tho performance of the services hereunder by Cardinal, regardless of whether such 
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples Identified above. This report shail not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 



OC A R D I l \ I / \ L 
L a b o r a t o r i e s 

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

Notes and Definitions 

ND Analyte NOT DETECTED at or above the reporting limit 

RPD Relative Percent Difference 

** Samples not received at proper temperature of 6°C or below. 

*** Insufficient time to reach temperature. 

Chloride by SM4500O-B does not require samples be received at or below 6°C 

Samples reported on an as received basis (wet) unless otherwise noted on report 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any dalm arising, whether based in contract or tor*; shall be Brntted to the amount paid by client for analyses. All claims, Including those for negligence and 

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages. 

Including, without limitation, business interruptions, loss of use, or loss of profits incurred by client. Its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 

dalm k based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardial laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Page 4 of u | 



i L a b o r a t o r i e s 
CHAIN-OF-CUSTODY AND ANALYSIS REQUEST 

101 East Wlarland, Hobbs , NWI 88240 

(575) 393-2326 FAX (575) 393-2476 
Company Name: 

Project Manager: 

Address: 

City: 

Phone tt: 

A 

State: Z.p_ 

F a x * 

Project #: • _ _ _' 

Project Name: _ / \ , / V ] Z 

Proiect Location: 

Sampler Name: y A : 

Project Owner: 

FosiAeuseoiiuv 

Lab I.D. 

.o\ 
_ O.L| 

Sample I.D. 

Ills. -J'JrJ<!!r±Il'^ 

' ; i ' - < ( J ' , ' t I N [ i n l | 

BILL TO ANALYSIS REQUEST 
P.O. #: 

Company^ 

At tn : 

Address: 

City^_ 

State: 

Phone #: 

Fax#: 

Z.p. 

MATRIX 

t 
a 
z 
O 
OC 

K 
V 

-V-

" l . 

PRESERV. 

A 

SAMPLING 

DATE '4m 
11 

it 

••j 

t • 

PLEASE NOTE: Lifflat^y «id Damages. Cajifinnt'E KatnShj and dxm't mdia^n femerfy lor any daim Brratng whether based tn contract os tort, siwH be limited tu the amotant paid by ttw cfanl lw ih* 
ajiatyscs. AO etoaita incki*tot3 9»s« tewafeenci? srvi eny cEwi oitfse i^tsocve'r shall be '^wiml wsiWtt lirttesi nade in/wlwg and m&avtit by.CardWt wijtvrOO day* asfc('i*rapMion of fotin^iciUc 

Relinquished By 

Relinquished By: 

De l i vered By: (Circ le One ) 

Sampler- UPS - Bus - Other: 

XJU-

Sample Condition 
Cool IntacK 
~ ' Tires. 

No 

CHECKED BY: 
(Initials) 

Phone Result:- • Yea • No jAdd'l Phone #: 
Fax Result: 
REMARKS: 

'-• . / -' • 
G_Yes D No lAddl Fax»: 

t Cardinal cannot accept verbal changes. Please fax written.changes to 505-393-2476 I Page nof U' | 



SECTIONS 15&22, TOWNSHIP 10 SOUTH, RANGE 34 EAST, N.M.P.M., 
LEA COUNTY, NEW MEXICO. 

-15-

OWNER: STATE OF NEW MEXICO 
LESSEE: DIAMOND tt HALF INC. 

• OCTM 

NE BCKGRD MW 
49.22' TOW/TOC 
72.45' TD/TOC 

ii 

OWNER: STATE OF NEW MEXICO 
LESSEE: DIAMOND & HALF INC. 

S. BCKGRD MW 
45.29' TOW/TOC 
45.4' TD/TOC 

A a COORDINATES ARC BASED ON N US PCE (NADU) 

NAME NORTHING EASTING LATITUDE lONCITUOF 
Cl EVA HON 

NO. SIDE PVC 
ELEVATION 
CONCRETE 

ELEVATION 
GROUND 

UW f l 11889031.293 €807750.318 N312B 26,84' moj7rj3.93' 42122' 4210.0' 4209.3' 

MW 02 Naaeaai.297 €309241.098 N3S2f251f moitrjatr 4207.8' 4203.9' 4203.4' 

UW f l N888S57.82J F808094.439 NJS26'2Jlf W10S27'JI.92m 4209.5' 4207f 4208.8' 

BH ft N888937.847 E808211.471 AOJ362S.07" m0377'M51~ 4206.3' 

BH f2 N88B849.976 £807937*02 NJJ7642S0J- WI0127'M78" 4207.3' 

I HEREBY CERTFY THAT THIS PLAT WAS PREPARED 
FROM FEED NOTES OF AN ACTUAL SURVEY AMD 
MEETS OR EXCEEDS ALL REQUIREMENTS FOR LAND 
SURVEYS AS SPECIFIED BY THB STATE. 

100 too 100 

GARY L. JONES N.M. P.S. 
TEXAS P.LS. 

No. 7977 
No. 5074 

B A S I N SPKTEYSPQ BOX \ 786 -HOBBS. NEW MEXICO 

W.O. Number: 23995 | Drown By: K. GOAD 

Dote: 01-17-2011 | Disk: KJG - 23995MW.DWG 

WHOLE EARTH ENvTROMENTAL, INC. 
REF: MONITOR WELLS * BORE HOLES 

MONITOR WELLS LOCATED IN 

SECTIONS 15A&S, TOWNSHIP 10 SOUTH, HANCE 34 EAST, 

N.M.P.M., LEA COUNTY, NEW MEXICO. 

Survey Dote: 01-10-2011 | Sheet i af 1 Sheets 



EAST LEAK SOURCE WELL 

E N G I N E E R I N G A S S O C I A T E S 

Log of Boring East 2" Monitor Well 

Whole Earth Environmental, Inc. 
2103 Arbor Cove 
KatyTX 77494 

Contact Mike Griffin 
Job#: CROSSRD.DRL.10 

Drill Stert 
•mi End 
Boring Location 
Site Location 
Auger Type 

12/06/10(07:00) 
12/08/10(13:30) 
East side of spill 
NMSWO, Crossroads 
3% Hollow 

Logged By : Mort Bates 

a. 
B 

SP 

CL 

GW 

SS 

CL 

CL 

100-

CL 

DESCRIPTION 

'sand, loose, tan, damp 

Caliche, firm, tan, reddish tan, damp 

Caliche, hard, grayish white, dry 

Caliche, firm, tan, dry 

Sand, loose, tan, dry 

Sandy clay, loose, reddish tan, damp 
Sandy gravel, loose, tan, wet 

Sandstone, firm, tan, wet 
Clay, stiff, tan, damp 

Clay, stiff, yellowish tan, damp 

Clay, stiff, gray, damp 

Free phase oil at 92' 

Total Depth 97' 

EastZ'MW 

t 
% 

H 
i 
m m 

- 4"x4"x5' Well Cover 
1 2'x2'Concrete Pad 

1 
I 
v> •/, 
% 
K y — Bentonite Seal 
^ - 2 " Sch. 40 PVC Casing 

1 

—Silica sand pack 
2" Sch. 40 PVC 0.020 slot screen 

-Bentonite Seal 



NORTHWEST BACKGROUND WELL 

. t — « B « a J i ta ••/-...••ffrrga :sVa!SS--i: 
E N G I N E E R i N Q AS5 S O C I A T E S 

Log of Boring West Background Well 

Whole Earth Environmental, Inc. Drill Start : 12/08710(14:00) Logged By : Mort Bates 
2103 Arbor Cove Drill End : 12/09/10 (18:30) 
Katy TX 77494 Boring Location :NW Of spill 200'± 

Contact: Mike Griffin Site Location 
Auger Type 

: NMSWD, Crossroads 
: 3VS Hollow Jo t * CROSSRD.DRL.10 

Site Location 
Auger Type 

: NMSWD, Crossroads 
: 3VS Hollow 

DESCRIPTION 

SP 

55- E 

SS 

SS 

CL 

SC 

Sand, loose, tan, dry 

Caliche, firm, white, dry 

Sandstone, firm, reddish tan, dry 

Sandstone, firm, yellow, dry 
Sandstone, hard, yellowish tan, dry 
Sandstone, firm, yellowish tan, wet 

Clay, stiff, yellowish brown, moist 

Clayey sand, stiff, grayish black, damp 

Total Depth 110' 

West Background Well 

• 4"x4"x5' Well Cover 
2'x2' Concrete Pad 

'A/ 

M ' & M Casing 

iTO^&Woslot screen 

—Bentonite Seal 
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NORTHEAST BACKGROUND BORING 

Log of Boring East Background Well 
E N G I N E E R I N G S A S S O C I A T E S 

Whole Earth Environmental, Inc. Drill Start : 12/11/10 (10:30) Logged By : Mort Bates 
2103 Arbor Cove Drill End : 12/14/10(18:30) 
KatyTX 77494 Boring Location : NE Of Spill 200'± 

Contact: Mike Griffin Site Location : NMSWD, Crossroads 
Job#: CROSSRD.DRL.10 Auger Type : 3% Hollow 

2 
a. 
B 
(0 
CO 

DESCRIPTION 

SP 

ss 

CL 

CL 

CL 

Sand, loose, tan, dry 

Caliche, hard, tan and white, dry 

Sandstone, firm, tan, dry 

Sandstone, firm, damp 

Clay, stiff, yellow, damp 

Clay, stiff, gray, damp 

Clay, stiff, dark gray, damp 

East Background Well 

m 
m 
••'fa 
m m 
'///..// 

'4m 
Wit, 
0% 
f # 

t> 
•4m 
•MM'. 

m 
WM 

tsi 
f l 

•'.///•• •/•<"#• 

—Bentonite Seal 

Total Depth 100' 



WEST LEAK SOURCE BORING 

ENGINEERING! A S S O C I A T E S 

^ 

Log of Boring West Side Leak Test Hole 

Whole Earth Environmental, Inc. 
2103 Arbor Cove 
KatyTX 77494 

•rill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/12/10(11:30} Logged By : Mort Bates 
12/30/10(15:00) 
West side of leak area 
NMSWD, Crossroads 
Air rotary 

Contact: Mike Griffin 

•rill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/12/10(11:30} Logged By : Mort Bates 
12/30/10(15:00) 
West side of leak area 
NMSWD, Crossroads 
Air rotary Job*: CROSSRD.DRL.10 

•rill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/12/10(11:30} Logged By : Mort Bates 
12/30/10(15:00) 
West side of leak area 
NMSWD, Crossroads 
Air rotary 

s 
o. 
E 
m 
to 

SP 

2 0 - | 

SP 

SS 

j = z ss 
GW 

CL 

•7. 
CL 

LS 

CL 

•77 
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DESCRIPTION 

Poorly graded sand, loose, tan and black, damp 

Caliche, firm, tan, dry 

Poorly graded sand, loose, tan, damp 

Sandstone, firm, tan, damp 

Sandstone, firm, yellowish tan, wet 

Sand and gravel, loose, yellow, wet 

Sandy clay, soft, yellowish tan, wet 

Clay, stiff, yellow, moist 

Clay, stiff, yellowish brown, dry 

Limestone with clay, firm, gray, dry 
Limestone, hard, gray, dry 

Clay, firm, gray, dry 

Total Depth 110' 

West Side Leak Test Hole 

7. 
7. 

s. 

7~ 

—Neat cement In annular 

-8" steel casing cemented from 66' 
back to land surface 

•Bentonite seal to surface inside casing 

•7 7/8 open hole with bentonite seal to total depth 



SOUTH BACKGROUND WELL 

Atkins Mm---. 
7 ' " ' 

Log of Boring Down Gradient Well 
E N G I N E E R I N G A S S O C I A T E S 

7 ' " ' 

Log of Boring Down Gradient Well 

Whole Earth Environmental, Inc. 
2103 Arbor Cove 
KatyTX 77494 

Drill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/15/10(07:30) Logged By : Mort Bates 
12/16/10(12:00) 
South of spill 200'± 
NMSWD, Crossroads 
3V4 Hollow 

Contact: Mike Griffin 

Drill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/15/10(07:30) Logged By : Mort Bates 
12/16/10(12:00) 
South of spill 200'± 
NMSWD, Crossroads 
3V4 Hollow Job#: CROSSRD.DRL.10 

Drill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/15/10(07:30) Logged By : Mort Bates 
12/16/10(12:00) 
South of spill 200'± 
NMSWD, Crossroads 
3V4 Hollow 

3 
JB 
O. 
E a 
CO 

SP 

SC 

SC 

SC 

CL 

DESCRIPTION 

Sand, loose, tan, dry 

Caliche, firm, white, dry 
Caliche, hard, white, dry 

Clayey sand, loose, tan to yellow, dry 

Clayey sand, loose, tan to yellow, moist 

Clayey sand, firm, yellow, wet 

Clay, stiff, grayish black, damp 

Total Depth 100' 

Down Gradient Well 

• 4"x4"x5' Well Cover 
2'x2* Concrete Pad 

—Bentonite Seal 

-2" Sch. 40 PVC Casing 

-Silica sand pack 

-2" Sch. 40 PVC 0.020 slot screen 

—Bentonite Seal 
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Appendix 3 

Select documents related to the New Spill site 



Laboratory Report for 

Atkins Engineering Associates Inc. 

Crossroads/Johnson Test Hole No. 2 

January 31, 2012 

Daniel B. Stephens & Associates, Inc. 
•annmrja •oannn ••tmLTDeaLTjemen necnns LTHLXI 



^ January 31,2012 

Jack Atkins 
Atkins Engineering Associates Inc. 
P.O. Box 3156 
Roswell, NM 88202-3156 
(575) 624-2420 

f^e t*^"™*^ Re: DBS&A Laboratory Report for Atkins Engineering Associates Inc. Crossroads/Johnson Test 
i X r ^ l Hole No. 2 

r * - 4 Dear Mr. Atkins: 

V*" « l Enclosed is the final report for the Atkins Engineering Associates Inc. Crossroads/Johnson Test Hole 
'** No. 2 sample. Please review this report and provide any comments as samples will be held for a 

maximum of 30 days. After 30 days samples will be returned or disposed of in an appropriate 
v^CrfP** •„" <• manner. 

" - <i 
* 1 

I any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 

All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested. However, DBS&A does not assume 

that these data are fully representative ofthe undisturbed materials at the field site. We recommend 
1 * ^ v " i i that careful evaluation of these laboratory results be made for your particular application. 

•.m^'fstimi 
s i s r

 „ The testing utilized to generate the enclosed final report employs methods that are standard for the 
j j industry. The results do not constitute a professional opinion by DBS&A, nor can the results affect 

*H j f j j any professional or expert opinions rendered with respect thereto by DBS&A. You have 
Ip! acknowledged that all the testing undertaken by us, and the final report provided, constitutes mere 
j j | test results using standardized methods, and cannot be used to disqualify DBS&A from rendering 

^ 2 * ,* | j | any professional or expert opinion, having waived any claim of conflict of interest by DBS&A. 

j" > < i. We are pleased to provide this service to Atkins Engineering Associates Inc. and look forward to 
I > v C j t,^ 1 future laboratory testing on other projects. If you have any questions about the enclosed data, 
i " J " 4 please do not hesitate to call. 

m Sincerely, 

* DANIEL B. STEPHENS & ASSOCIATES, INC. 
SOIL TESTING & RESEARCH LABORATORY 

Joleen Hines 

Laboratory Supervising Manager 

Enclosure 
Daniel B. Stephens & Associates, Inc. * ^ -» 

Soil Testing & Research Laboratory ~ < ' ~* 
5840 Osuna Rd. NE =05 889 7752 

Albuquerque, NM 87109 FAX 505 889 0258 
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Daniel B. Stephens & Associates, Inc. 

Summary of Tests Performed 

•an ere •mcen 

nrmamocD 
PDffleLled 

oarararen 
• •xaann 

DornrrnmTiff 
noirmrra 

nrBrarranrmnrf 
PannuB 
•me4 

••earHD 
aaam? 

•nu 
PeLTD • 
eaaum 

DnenDerg 
•m run 

PBDDBD 
•OD DaDIBD •an ere •mcen • • • DD DD PP DP •PP • • •P • • • D|_i_i_aL DD D D D D D 

•nu 
PeLTD • 
eaaum 

DnenDerg 
•m run 

PBDDBD 
•OD DaDIBD 

•ffltxaaDinibLTJsncenxioB DOD2 D • 

• o l ima mrocrco• ceLmoB DOD2 DI • • D 

•aixrcJamiioDLXonceLxnoe Doo2 D2 • • a D a a • • 

•©••BaLTjnorxttoneriDoB DOC2 m • • • D • • • D 

1 L L L laL iL eLUL L OlLLLLe LOL I f i L l LLL L LOILl_e L ea L l i e L e L L L eLLO L L L L L L O L L L e LLLL laLeLeLLLeLLOL 
2 L L L L O L L l a L L L e a L L l g l L L aULLL L Lal l lLg L e a L L lg lL L aULLL L LalHLg L e a L LLLLLg LaLLLteLLLie L a l L 
D L L L LaLgLLg LOLLL LLPP L PLeLLLLe P la l f i LLP L LUJeLPaLeLLLPP L L e L PoLLLPoLeLUOL eyeLLLL L Le la l iLe L L L LLLLL LOLL 

L P L LffeLLLLe PoLOLLLLLL L L L L aieLLOLLLLg I al a l 111 I I I I I a l I all I .ale I I I a l l a le I I i la ol I 
4 L L L LLL L l e L e L L L L L e L L I e L e L L L LLLLOL e l e L 
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Daniel B. Stephens & Associates, Inc. 

Notes 

Sample Receipt and Preparation: 
DLerjDrj afflfenoDDnoffinLieDDraQllDnioDe 2nn mncniBLTDD LTDLIB annfonffinamcaimcBettmcDo 
•amcaececicieffi reaien nfnnenn rBmameiarTnirrananBn nra memmrje aLTjODo omanaamneeaciDeS 
ceasci DfflDeBnriTacrace onm 

••tHammnLiaDDB to ne nDenfoommniaasnmn®nESQ am DamiaLeD DmcaDniDamDnwrnna fBomie •aLm 
anaacnmDengiaBCiac tm a rasa nniLti • • [ ! ) • GeCDDoB QoC2 nn LmanonaLTLec] • • L U I • rug one of one ongmo 
•amoeece cad •©••tuna CELe mriecia a ma ain a ® tm 2 am s [3 ana 

•anLeDLTBamLTDLTLanDie Co Lie nre n fo nmrna mra re nmn fe rrmg a nn ra mra fe n nmra nrrm ro nmrTTTTrrrn na QgLTD 
•amaDDaaaDOaODDofniiD® a®|-jrjBD(rja[a» noc2 cafunaD 
onarjieDixifJiDDriLg me aaanicecof ore •Lamnsefie caeca • [noa due mnBDBaDnEociiiafeiiiJltiDDtEBqgrjDn 

•onanaciiflnm^ a ce nosafoaMmni$>a3{jma®n3n& ana anna an 
CEdCa•uniCofXiLTTTnTnTiQa DgOQaOiaiiaCannDaDnDotLMite ©LeansanaiieciemcecigdaaDan 
CDticiioaDfflDDDDttDDecnEoie DoC2 moman•BasemanDing a a a a a camnaea cance Ofuna CLUB 
misn® ancacLTDaa[n]2afJiiecgaDDnce tmamDaarjimanfJLanecinnceDfaD me mnnrrg annrmTTrjre uao 
• a n a LeacnLe mcnLaDDfe ano a HLgeDDfaDeaDaoiiig cngm 

• aaQacfoQoa •nBneLg om CEDijaiiffDiganniTia feanne •mmrnnmaDaenamng 
•ea oDacieDfaa a a a a a camnaean 

General Notes: 
• DOB eamof me mmanDBDamBaa^ nimifiDianDeicansnDDe® coannnce annaac 
[mjaanmammrmTTTn^ mnianDBijmoBDaLTiiiaa a aBfeaaamaLiifBDDaa rmnan 
•a(a ansa am can Deccrnac aaceaLTiaLiB) acBC ceaneen mnuan asm •••annacccac maciac cis 
imamBaDmanDacaQ^ Doc2 rsnaca a DOB a nine o a a m a a n a n m a i ^ 
a a a a n e earjamoinQiioie acofJBDof oaa ana non] me omecimio ccDLTaDDBQII 

•oLTDDe [-LaLigeDiiDefLiLTga DOC2 cl ••ong ore caaDaaDamacfffl] 
a •••ITTTM] a l p a c a a ore Meg nail® nfcmeD oaaa ance CErJacennnang meiiDignaDmLie 
• eaiinBCeDmioDatLanafBDme rarrjaaeacnig monroce aoiniLeaDefflniaacn 

maiiLBaDmam^ noaz ••macaoiaaBC© ce gaaaamaainuD amaacaume caaiiaan 
mage of eenngem a a ana oa cce foDagDaanaanaiiaDm^ me aanaBDaDDB aiDeD 
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Daniel B. Stephens & Associates, Inc. 

Summary of Sample Preparation/Volume Changes 

Initial Sample Data1 

•aDLTB • • • • e n 

• OHLTOOB • •DDLJLLT] 

•ODLeDD •eLXLTID 
nDDgLgg LlLHEl3) 

Volume Change Post Saturation 

• i i • • I D • no tune • of nnriin 
•ernnri • •aqge •enciiD] 
(g/cnrr*) (%) 

Volume Change Post Drying 
Curve3 

• LTD••LTD • DOLTIDe • of LTOLTian 

•emTrn ••aqge •eL_DiT0 
(g/cmJ) (%) (%) 

Crossroads/Johnson Test Hole 
No. 2 #1 

Crossroads/Johnson Test Hole 
No. 2 #2 

Crossroads/Johnson Test Hole 
No. 2 #3 

16.8 1.79 

21.6 1.57 

20.8 1.69 

1.65 

1.57 

1.69 

+ 8.0% 92.6% 

100% 

100% 

NA 

1.57 

1.69 

NA NA 

100% 

100% 

11nitial Sample Data: The 'as received' dry bulk density and moisture content. 

Volume Change Post Saturation: Volume change measurements were obtained after saturated hydraulic conductivity testing. 

Volume Change Post Drying Curve: Volume change measurements were obtained throughout hanging column and pressure plate testing. The 
'Volume Change Post Drying Curve' values represent the final sample dimensions after the last pressure plate point. 

Notes: 
"+" indicates sample swelling,"-" indicates sample settling, and "—" indicates no volume change occurred. 

NA = Not Applicable. 



Daniel B. Stephens & Associates, Inc. 

Summary of Initial Moisture Content, Dry Bulk Density 
Wet Bulk Density and Calculated Porosity 

• oisture Content 
As Deceived •emolded Dry LTJulk • et rjulk Calculated 

• ravimetric Volumetric • ravimetric Volumetric Density Density Porosity 
Sample Number (%• g/g) (%, cm 3/cm 3) (%, g/g) (o/o c m

3 / c m

3 ) (g/cm3) (q/cm3) (%) 
Crossroads/Johnson Test Hole 

No. 2 #1 16.8 30.0 — 1.79 2.09 3Q3 
Crossroads/Johnson Test Hole 

No. 2 #2 21.6 3Q0 — 1.57 1.91 •2.2 
Crossroads/Johnson Test Hole 

No. 2 #3 20.8 35.1 — 1.69 2.0D 38.0 

Not analyced 
This sample was not remolded 
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Daniel B. Stephens & Associates, Inc. 

Summary of Saturated Hydraulic Conductivity Tests 

•versire 
Corrected • ethod of Analysis 

•sat •sat •ailing Head •ailing Head 
Sample Number (cm/sec) (cm/sec) rJeDble • all •igid • all 

Crossroads/Johnson Test Hole 
No. 2 #1 1.3D-07 NA • 

Crossroads/Johnson Test Hole 
No. 2 #2 2.8D-05 NA • 

Crossroads/Johnson Test Hole 
No. 2 #3 1. ••-06 NA • 

— = • versis correction is unnecessary since coarse fraction • 5% of composite mass 
No = Notrenuested 
NA = Not applicable 
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Daniel B. Stephens & Associates, Inc. 

Summary of Moisture Characteristics 
ofthe Initial Drainage Curve 

Pressure Head doisture Content 
Sample Number (-cm water) (%, cm3/cm3) 

Crossroads/Johnson Test Hole No. 2 #2 0 ol . • 
17 LJO.7 
52 39.2 

130 38.1 
337 37.7 

1275 36.7 
1LXB1 25.3 
3C877 19.3 

197229 11.7 
8C9860 7.6 

Crossroads/Johnson Test Hole No. 2 #3 0 LJ0.9 
22 D1.1 
73 D0.9 

158 39.6 
337 39. • 

1275 38.6 
22D36 2Q0 
73120 17.1 

391195 9.D 
8L79860 8.2 

Volume adostments are applicable at this matric potential (see data sheet for this sample). 



Daniel B. Stephens & Associates, Inc. 

Summary of Calculated Unsaturated Hydraulic Properties 

•versiLe Corrected 

a N e8 e8 Sample Number (cm"1) (dimensionless) (% vol) (% vol) (% vol) (% vol) 

Crossroads/Johnson Test Hole No. 2 #2 0.0003 1.2893 0.00 39.52 NA NA 

Crossroads/Johnson Test Hole No. 2 #3 0.0002 1.3125 0.00 D0.L7J5 NA NA 

• versice correction is unnecessary since coarse fraction • 5% of composite mass 
Not refjuested 
Not applicable 
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Daniel B. Stephens & Associates, Inc. 

Summary of Atterberg Tests 

Sample Number flnuid Limit Plastic Omit Plasticity Inden Classification 
Crossroads/Johnson Test 

Hole No. 2 56 29 27 CH 

— = Soil recuires visual-manual classification due to non-plasticity 

11 



Daniel B. Stephens & Associates, Inc. 

Summary of Specific Gravity Tests 

••75mm Daterial ••75mm • aterial Dulk Sample 

Specific Percent of Specific Percent of Specific 
Sample Number Dravity Dulk Sample gravity Dulk Sample Dravity 

Crossroads/Johnson 
Test Hole No. 2 2.73 100 — 0 2.73 

— = [Unnecessary since specified fraction 05% of composite mass 
•= Qased on specific gravity of material • Q75 mm 

12 



Initial Properties 
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Daniel B. Stephens & Associates, Inc. 

Summary of Initial Moisture Content, Dry Bulk Density 
Wet Bulk Density and Calculated Porosity 

• oisture Content 
As Deceived Demolded Dry Dulk D et Dulk Calculated 

• ravimetric Volumetric • ravimetric Volumetric Density Density Porosity 
Sample Number (%. g/g) (%, cm 3/cm 3) (%, g/g) (%, cm 3/cm 3) fq/cm 3) (a/cm3) (%) 

Crossroads/Johnson Test Hole 
No. 2#1 16.8 30.0 — 1.79 2.09 3D3 

Crossroads/Johnson Test Hole 
No. 2 #2 21.6 3Q0 — 1.57 1.91 Q2.2 

Crossroads/Johnson Test Hole 
No. 2 #3 20.8 35.1 — 1.69 2.0D 38.0 

NA = Not analysed 
— = This sample was not remolded 



Daniel B. Stephens & Associates, Inc. 

Data for Initial Moisture Content, 
Bulk Density, Porosity, and Percent Saturation 

Job Name: Atkins ongineering 
Job Number: ••11.02DQ00 

Sample Number: Crossroads/Johnson Test Hole No. 2 #1 
Ring Number: NA 

Depth: 72'-7D 

As Deceived Demolded 

Test Date: 2-Dec-11 

Field weight* of sample (g): 19Q5D 
Tare weight, ring (g): 0.00 

Tare weight, pan/plate (g): 0.00 
Tare weight, other (g): 0.00 

Dry weight of sample (g): 166.53 

Sample volume (cm 3): 93.21 

Measured particle density (g/cm 3): 2.72 

Gravimetric Moisture Content (% g/g): 16.8 

Volumetric Moisture Content (% vol): 30.0 

Dry bulk density (g/cm 3): 1.79 

Wet bulk density (g/cm 3): 2.09 

Calculated Porosity (% vol): 3Q3 

Percent Saturation: 87.6 

Laboratory analysis by: D. O'Dowd 
Data entered by: D. rn'Dowd 

Checked by: J. Hines 

Comments: 

• • eight including tares 
NA = NotanalyDBd 
— = This sample was not remolded 



Daniel B. Stephens & Associates, Inc. 

Data for Initial Moisture Content, 
Bulk Density, Porosity, and Percent Saturation 

Job Name: Atkins Engineering 
Job Number: LB11.0244.00 

Sample Number: Crossroads/Johnson Test Hole No. 2 #2 
Ring Number: NA 

Depth: 72-74' 

As Received Remolded 

Test Date: 2-Dec-11 

Field weight* of sample (g): 175.35 
Tare weight, ring (g): 39.58 

Tare weight, pan/plate (g): 0.00 
Tare weight, other (g): 0.00 

Dry weight of sample (g): 111.67 
Samp/e vo/ume (cm3): 70.97 

Measured particle density (g/cm3): 2.72 

Gravimetric Moisture Content (% g/g): 21.6 

Volumetric Moisture Content (% vol): 34.0 

Dry bulk density (g/cm3): 1.57 

Wet bulk density (g/cm3): 1.91 

Calculated Porosity (% vol): 42.2 

Percent Saturation: 80.5 

Laboratory analysis by: D. O'Dowd 
Data entered by: D. O'Dowd 

Checked by: J. Hines 

Comments: 

* Weight including tares 
NA = Not analyzed 
— = This sample was not remolded 



Daniel B. Stephens & Associates, Inc. 

Data for Initial Moisture Content, 
Bulk Density, Porosity, and Percent Saturation 

Job Name: Atkins Engineering 
Job Number: LB11.0244.00 

Sample Number: Crossroads/Johnson Test Hole No. 2 #3 
Ring Number: NA 

Depth: 72'-74' 

As Received Remolded 

Test Date: 6-Dec-11 

Field weight* of sample (g): 320.06 
Tare weight, ring (g): 126.71 

Tare weight, pan/plate (g): 0.00 
Tare weight, other (g): 0.00 

Dry weight of sample (g): 160.05 
Sample volume (cm3): 94.97 

Measured particle density (g/cm3): 2.72 

Gravimetric Moisture Content (% g/g): 20.8 

Volumetric Moisture Content (% vol): 35.1 

Dry bulk density (g/cm3): 1.69 

Wet bulk density (g/cm3): 2.04 

Calculated Porosity (% vol): 38.0 

Percent Saturation: 92.2 

Laboratory analysis by: D. O'Dowd 
Dafa entered by: D. O'Dowd 

Checked by: J. Hines 

Comments: 

* Weight including tares 
NA = Not analyzed 
— = This sample was not remolded 



Saturated Hydraulic 
Conductivity 
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Daniel B. Stephens & Associates, Inc. 

Summary of Saturated Hydraulic Conductivity Tests 

Oversize 
Corrected Method of Analysis 

Ks a t Ksa t Falling Head Falling Head 
Sample Number (cm/sec) (cm/sec) Flexible Wall Rigid Wall 

Crossroads/Johnson Test Hole 
No. 2#1 1.3E-07 NA X 

Crossroads/Johnson Test Hole 
No. 2 #2 2.8E-05 NA X 

Crossroads/Johnson Test Hole 
No. 2 #3 1.4E-06 NA X 

— = Oversize correction is unnecessary since coarse fraction < 5% of composite mass 
NR = Not requested 
NA = Not applicable 
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Daniel B. Stephens & Associates, Inc. 

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method 

Job name: Atkins Engineering 

Job number LB11.0244.00 

Sample number Crossroads/Johnson Test Hole No. 2 #1 

Ring Number NA 

Depth: 72'-74' 

Remolded or Initial Post Permeation 
Sample Properties Sample Properties Test and Sample Conditions 

Initial Mass (g): 194.54 Saturated Mass (g): 207.53 Permeant liquid used: Tap Water 

Diameter (cm): 4.930 Dry Mass (g): 166.53 Sample Preparation: PI In situ sample, extruded 

Length (cm): 4.883 Diameter (cm): 5.086 [_] Remolded Sample 

Area (cm 2): 19.09 Length (cm): 4.954 Number of Lifts: NA 

Volume (cm3): 93.21 Deformation (%)**: 1.44 Split: NA 

Dry Density (g/cm 3): 1.79 Area (cm2): 20.32 Percent Coarse Material (%): NA 

Dry Density (pcf): 111.53 Volume (cm 3): 100.65 Particle Density(g/cm3): 2.72 • Assumed 0 Measured 

Water Content (%, g/g): 16.8 Dry Density (g/cm 3): 1.65 Cell pressure (PSI): 82.0 

Water Content (%, vol): 30.0 Dry Density (pcf): 103.29 Influent pressure (PSI): 81.0 

Void Ratio (e): 0.52 Water Content (%, g/g): 24.6 Effluent pressure (PSI): 80.0 

Porosity (%, vol): 34.3 Water Content (%, vol): 40.7 Panel Used: 0 D D E D F 

Saturation (%): 87.6 Void Ratio(e): 0.64 Reading: I I Annulus 0 Pipette 

Porosity (%, vol): 39.2 Date/Time 

Saturation (%)*: 104.0 B-Value (% saturation) prior to test*: 0.95 12/8/11 945 

B-Value (% saturation) post to test: 0.98 12/8/11 1630 

* Per ASTM D5084 percent saturation is ensured (B-Value > 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal. 
"Percent Deformation: based on initial sample length and post permeation sample length. 

Laboratory analysis by: D. O'Dowd 
Data entered by: D. O'Dowd 

Checked by: J. Hines 
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Daniel B. Stephens & Associates, Inc. 

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method 

Job name: Atkins Engineering 

Job number. LB11.0244.00 

Sample number Crossroads/Johnson Test Hole No. 2 #1 

Ring Number NA 

Date Time 
Temp 

rc) 

Influent 
Pipette 

Reading 

Effluent 
Pipette 

Reading 
Gradient 
(AH/AL) 

Average 
Flow 

(cm 3) 
Elapsed 
Time (s) 

Ratio 
(outflow to 

inflow) 

Change in 
Head (Not to 
exceed 25%) 

ksat T°C 

(cm/s) 

k ^ Corrected 

(cm/s) 

T e s t # 1 : 
08-Dec-11 
08-Dec-11 

10:51:50 
13:15:15 

20.1 
20.4 

4.65 
5.00 

20.10 
19.75 

17.80 
17.64 

0.30 8605 1.00 1% 1.13E-07 1.13E-07 

Test # 2: 
08-Dec-11 
08-Dec-11 

13:15:15 
14:20:10 

20.4 
20.6 

5.00 
5.20 

19.75 
19.55 

17.64 
17.54 

0.17 3895 1.00 1% 1.44E-07 1.42E-07 

Test # 3: 
08-Dec-11 
08-Dec-11 

14:20:10 
15:36:30 

20.6 
20.7 

5.20 
5.40 

19.55 
19.35 

17.54 
17.45 

0.17 4580 1.00 1 % 1.23E-07 1.21E-07 

Test # 4 : 
08-Dec-11 
08-Dec-11 

15:36:30 
16:29:25 

20.7 
20.7 

5.40 
5.55 

19.35 
19.20 

17.45 
17.38 

0.13 3175 1.00 0% 1.34E-07 1.32E-07 

1.70E-07 

| 1.50E-07 

? 1.30E-07 
a 
* 1.10E-07 

Average Ksat (cm/sec): 1.27E-07 
Calculated Gravel Corrected Average Ksat (cm/sec): — 

9.00E-08 
7000 9000 11000 13000 15000 

Time (s) 
17000 19000 21000 

ASTM Required Range (+/- 25%) 

Ksat (-25%) (cm/s): 9.53E-08 

Ksat (+25%) (cm/s): 1 59E-07 

21 



Daniel B. Stephens & Associates, Inc. 

Saturated Hydraulic Conductivity 
Falling Head Method 

Job name: Atkins Engineering Type of water used: TAP 
Job number: LB11.0244.00 Backpressure (psi): 0.0 

Sample number: Crossroads/Johnson Test Hole No. 2 #2 Offset (cm): 3.5 
Ring Number: NA Sample length (cm); 3.70 

Depth: 72'-74' Sample x-sectional area (cm2): 19.20 
Reservoir x-sectional area (cm2): 0.70 

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C 
Date Time (̂ CJ head (cm) head (cm) time (sec) (cm/sec) (cm/sec) 

Test# 1: 
12-Dec-11 
12-Dec-11 

12:21:14 
12:37:35 

20.0 
20.0 

29.2 
24.45 

25.7 
21.0 

981 2.8E-05 2.8E-05 

Test # 2: 
12-Dec-11 
12-Dec-11 

12:37:35 
13:06:57 

20.0 
20.0 

24.45 
18.1 

21.0 
14.6 

1762 2.8E-05 2.8E-05 

Test #3: 
12-Dec-11 
12-Dec-11 

13:06:57 
13:24:30 

20.0 
20.0 

18.1 
15.3 

14.6 
11.8 

1053 2.7E-05 2.7E-05 

Average Ksat (cm/sec): 
Oversize Corrected Ksat (cm/sec); 

Comments: 
— = Oversize correction is unnecessary since coarse fraction < 5% of composite mass 
NA= Not applicable 

2.8E-05 
NA 

o 
o 

0.00018 

0.00016 

0.00014 

0.00012 

0.00010 

0.00008 

Velocity vs. Hydraulic Gradient 

4 5 6 

Hydraulic Gradient (cm/cm) 

Laboratory analysis by: D. O'Dowd 
Dafa entered by: D. O'Dowd 

Checked by: J. Hines 
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Daniel B. Stephens & Associates, Inc. 

Saturated Hydraulic Conductivity 
Falling Head Method 

Job name: Atkins Engineering Type of water used: TAP 
Job number: LB11.0244.00 Backpressure (psi): 0.0 

Sample number: Crossroads/Johnson Test Hole No. 2 #3 Offset (cm): 0.7 
Ring Number: NA Sample length (cm): 4.97 

Depth: 72-74' Sample x-sectional area (cm2): 19.10 
Reservoir x-sectional area (cm2): 0.70 

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C 
Date Time [̂ CJ head (cm) head (cm) time (sec) (cm/sec) (cm/sec) 

Test # 1: 
12-Dec-11 
12-Dec-11 

12:21:40 
12:37:50 

20.0 
20.0 

32.3 
32.05 

31.6 
31.4 

970 1.5E-06 1.5E-06 

Test # 2 : 
12-Dec-11 
12-Dec-11 

13:07:17 
13:25:00 

20.0 
20.0 

31.7 
31.45 

31.0 
30.8 

1063 1.4E-06 1.4E-06 

Test # 3: 
12-Dec-11 
12-Dec-11 

13:25:00 
13:59:45 

20.0 
20.0 

31.45 
31 

30.8 
30.3 

2085 1.3E-06 1.3E-06 

Average Ksat (cm/sec); 
Oversize Corrected Ksat (cm/sec); 

Comments: 
— = Oversize correction is unnecessary since coarse fraction < 5% of composite mass 
NA = Not applicable 

1.4E-06 
NA 

i 

o o 

1 

0.0000096 

0.0000092 

0.0000088 

0.0000084 

0.0000080 

0.0000076 

Velocity vs. Hydraulic Gradient 

6.10 6.14 6.18 6.22 6.26 

Hydraulic Gradient (cm/cm) 

6.30 6.34 

Laboratory analysis by: D. O'Dowd 
Data entered by: D. O'Dowd 

Checked by: J. Hines 
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Moisture Retention 
Characteristics 

24 



Daniel B. Stephens & Associates, Inc. 

Summary of Moisture Characteristics 
ofthe Initial Drainage Curve 

Pressure Head Moisture Content 
Sample Number (-cm water) (%, cm3/cm3) 

Crossroads/Johnson Test Hole No. 2 #2 0 41.4 
17 40.7 
52 39.2 

130 38.1 
337 37.7 

1275 36.7 
14481 25.3 
34877 19.3 

197229 11.7 
849860 7.6 

Crossroads/Johnson Test Hole No. 2 #3 0 40.9 
22 41.1 
73 40.9 

158 39.6 
337 39.4 

1275 38.6 
22436 24.0 
73120 17.1 

391195 9.4 
849860 8.2 

Volume adjustments are applicable at this matric potential (see data sheet for this sample). 



Daniel B. Stephens & Associates, Inc. 

Summary of Calculated Unsaturated Hydraulic Properties 

Oversize Corrected 

a N e8 e8 
Sample Number (cm"1) (dimensionless) (% vol) (% vol) (% vol) (% vol) 

Crossroads/Johnson Test Hole No. 2 #2 0.0003 1.2893 0.00 39.52 NA NA 

Crossroads/Johnson Test Hole No. 2 #3 0.0002 1.3125 0.00 40.45 NA NA 

NR 

NA 

= Oversize correction is unnecessary since coarse fraction < 5% of composite mass 

= Not requested 

= Not applicable 
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Daniel B. Stephens & Associates, Inc. 

Moisture Retention Data 
Hanging Column / Pressure Plate 
(Soil-Water Characteristic Curve) 

Job Name: Atkins Engineering 
Job Number: LB11.0244.00 

Sample Number: Crossroads/Johnson Test Hole No. 2 #2 
Ring Number: NA 

Depth: 72'-74' 

Dry wt. of sample (g): 111.67 
Tare wt, ring (g): 39.58 

Tare wt., screen & clamp (g): 27.24 
Initial sample volume (cm3): 70.97 

Initial dry bulk density (g/cm ): 1.57 
Measured particle density (g/cmJ): 2.72 
Initial calculated total porosity (% ): 42.16 

Matric Moisture 
Weight* Potential Contend 

Date Time (gj (-cm water) (% vol) 
Hanging column: 12-Dec-11 15:15 207.85 0 41.37 

19-Dec-11 8:40 207.41 17.0 40.75 
27-Dec-11 9:30 206.29 52.0 39.17 
3-Jan-12 11:55 205.52 130.0 38.08 

Pressure plate: 13-Jan-12 12:30 205.28 337 37.75 
22-Jan-12 13:15 204.51 1275 36.66 

Pressure plate: 

Matric 
Potential 

(-cm water) 
Hanging column: 0.0 

17.0 
52.0 
130.0 

337 
1275 

Volume Adjusted Data1 

Adjusted 
Volume 

(cm3) 

% Volume 
Change2 

Adjusted 
Density 
(g/cm3) 

Adjusted 
Calculated 

Porosity 

Comments: 
1 Applicable if the sample experienced volume changes during testing. Volume Adjusted' values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—" indicates 
no volume changes occurred. 

2 Represents percent volume change from original sample volume. A'+' denotes measured sample swelling, a '-' denotes measured sample 
settling, and denotes no volume change occurred. 

* Weight including tares 
f Assumed density of water is 1.0 g/cm3 

« Volume adjustments are applicable at this matric potential (see comment #1). Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter. 

Technician Notes: 

Laboratory analysis by: K.Wright 
Dafa entered by: C. Krous 

Checked by: J. Hines 
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Daniel B. Stephens & Associates, Inc. 

Moisture Retention Data 
Dew Point Potentiometer / Relative Humidity Box 

(Soil-Water Characteristic Curve) 

Sample Number: Crossroads/Johnson Test Hole No. 2 #2 

Initial sample bulk density (g/cm3): 1.57 
Fraction of bulk sample used (<2.00mm fraction) (%): 99.77 

Dry weight* of dew point potentiometer sample (g): 155.14 
Tare weight, jar (g); 117.74 

Weight* Water Potential Moisture Contentf 

Date Time (gj (-cm water) (% vol) 
Dew point potentiometer: 7-Dec-11 12:00 161.16 14481 25.27 

7-Dec-11 8:30 159.75 34877 19.35 
6-Dec-11 12:30 157.93 197229 11.71 

Volume Adjusted Data1 

Water Adjusted % Volume Adjusted Adjusted 
Potential Volume Change2 Density Calc. Porosity 

(-cm water) (cm3) (%} (g/cm3) (%) 
Dew point potentiometer: 14481 

34877 
197229 — 

Dry weight* of relative humidity box sample (g): 80.89 
Tare weight (g): 44.10 

Weight* Water Potential Moisture Content1, 

Date Time £gj (-cm water) (% vol) 
Relative humidity box: 9-Dec-11 9̂ 20 82.68 849860 7J54 

Volume Adjusted Data1 

Water Adjusted % Volume Adjusted Adjusted 
Potential Volume Change2 Density Calc. Porosity 

(-cm water) (cm3) (%} (g/cm3) (%) 
Relative humidity box: 849860 ™ ™ ™ — 

Commenfs: 
1 Applicable if the sample experienced volume changes during testing. 'Volume Adjusted' values represent the volume change measurements 

obtained after the last hanging column or pressure plate point. "—" indicates no volume changes occurred. 
2 Represents percent volume change from original sample volume. A'+' denotes measured sample swelling, a'-' denotes measured sample 

settling, anddenotes no volume change occurred. 

* Weight including tares 
t Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing. Assumed moisture content of material >2.00mm is zero, and 

assumed density of water is 1.0 gfcm3. 
M volume adjustments are applicable at this matric potential (see comment #1). Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter. 

Laboratory analysis by: D. O'Dowd 
Data entered by: C. Krous 

Checked by: J. Hines 28 



Daniel B. Stephens & Associates, Inc. 

Water Retention Data Points 
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 

1.E+06 

1.E+05 

1.E+04 

3 
to 

E 
o 

1.E+03 
0> 

£ 
3 
(A 
(A 
P 

1.E+02 

1.E+01 

1.E+00 

• Hanging column 

A Pressure plate 

• Dew point potentiometer 

XRh box 

10 20 30 40 50 60 

Moisture Content (%,cm3/cm3) 
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Daniel B. Stephens & Associates, Inc. 

Predicted Water Retention Curve and Data Points 
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 

1.E+06 

1.E+05 

1.E+04 

S 
E 
o 
i _ 

1.E+03 
<D 
X 

s> 
3 
(0 
(0 
CD 

1.E+02 

1.E+01 

1.E+00 • 
Hanging column 

• Pressure plate 

• Dew point potentiometer 

X Rh box 

Predicted curve 

10 20 30 40 50 60 

Moisture Content (%,cm3/cm3) 
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Daniel B. Stephens & Associates, Inc. 

1.E+00 

1 .E-09 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 

10 20 30 40 50 60 

Moisture Content (%,cm3/cm3) 
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Daniel B. Stephens & Associates, Inc. 

1.E+00 

1.E-01 

1.E-11 

1.E-12 

Plot of Hydraulic Conductivity vs Moisture Content 
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 

10 20 30 40 50 60 

Moisture Content (%,cm3/cm3) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 

1.E+00 

1 .E-01 

1.E-09 
1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 

Pressure Head (-cm water) 

1.E+04 1.E+05 1.E+06 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 

1.E+00 

1.E-01 -

1 .E-11 

1.E-12 
1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 

Pressure Head (-cm water) 
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Daniel B. Stephens & Associates, Inc. 

Moisture Retention Data 
Hanging Column / Pressure Plate 
(Soil-Water Characteristic Curve) 

Job Name: Atkins Engineering 
Job Number: LB11.0244.00 

Sample Number: Crossroads/Johnson Test Hole No. 2 #3 
Ring Number: NA 

Depth: 72'-74' 

Drywt. of sample (g): 160.05 
Tare wt., ring (g): 126.71 

Tare wt., screen & clamp (g): 27.96 
Initial sample volume (cm3): 94.97 

Initial dry bulk density (g/cm'3): 1.69 
Measured particle density (g/cmJ): 2.72 
Initial calculated total porosity (%): 38.04 

Hanging column: 

Pressure plate: 

Matric Moisture 
Weight* Potential Content+ 

Date Time (g) (-cm water) (% vol) 
12-Dec-11 13:20 353.60 0 40.94 
19-Dec-11 8:45 353.75 22.0 41.10 
26-Dec-11 12:00 353.57 73.0 40.91 
3-Jan-12 12:15 352.29 158.0 39.56 

13-Jan-12 12:35 352.16 337 39.42 
27-Jan-12 13:10 351.35 1275 38.57 

Volume Adjusted Data1 

Adjusted 
Matric Adjusted % Volume Adjusted Calculated 

Potential Volume Change2 Density Porosity 
(-cm water) (cm3) (%) (g/cm3) (%) 

Hanging column: 0.0 
22.0 
73.0 
158.0 

— 
... 

Pressure plate: 337 
1275 

— — — ... 

Comments: 
1 Applicable if the sample experienced volume changes during testing. 'Volume Adjusted' values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—" indicates 
no volume changes occurred. 

2 Represents percent volume change from original sample volume. A'+' denotes measured sample swelling, a'-' denotes measured sample 
settling, and denotes no volume change occurred. 

* Weight including tares 

* Assumed density of water is 1.0 g/cm3 

» Volume adjustments are applicable at this matric potential (see comment #1). Changes in volume, if applicable, are estimated based on 
obtainable measurements of changes in sample length and diameter. 

Technician Notes: 

Laboratory analysis by: K. Wright 
Dafa entered by: C. Krous 

Checked by: J. Hines 
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D a n i e I B. Stephens & Associates, Inc. 

Moisture Retention Data 
Dew Point Potentiometer / Relative Humidity Box 

(Soil-Water Characteristic Curve) 

Sample Number: Crossroads/Johnson Test Hole No. 2 #3 

Initial sample bulk density (g/cm3): 1.69 
Fraction of bulk sample used (<2.00mm fraction) (%): 99.77 

Dry weight* of dew point potentiometer sample (g): 155.14 
Tare weight, jar (g): 117.74 

Weight* Water Potential Moisture Content 
Date Time (gj (-cm water) (% vol) 

Dew point potentiometer: 7-Dec-11 11:00 160.48 22436 24.01 
6-Dec-11 16:05 158.95 73120 17.13 
6-Dec-11 10:20 157.23 391195 9.40 

Volume Adjusted Data1 

Water Adjusted % Volume Adjusted Adjusted 
Potential Volume Change2 Density Calc. Porosity 

(-cm water) (cm3) (%) (g/cm3) (%) 
Dew point potentiometer: 22436 

73120 
391195 — 

Dry weight* of relative humidity box sample (g): 80.89 
Tare weight (g): 44.10 

Weight* Water Potential Moisture Content1, 

Date Time (gj (-cm water) (% vol) 
Relative humidity box: 9-Dec-11 9̂ 20 82.68 849860 6M9 

Volume Adjusted Data1 

Water Adjusted % Volume Adjusted Adjusted 
Potential Volume Change2 Density Calc. Porosity 

(-cm water) (cm3) {%] (g/cm3) (%) 
Relative humidity box: 849860 — ~ — 

Comments: 
1 Applicable if the sample experienced volume changes during testing. 'Volume Adjusted' values represent the volume change measurements 

obtained after the last hanging column or pressure plate point. "—" indicates no volume changes occurred. 
2 Represents percent volume change from original sample volume. A'+' denotes measured sample swelling, a'-' denotes measured sample 

settling, and'—' denotes no volume change occurred. 

* Weight including tares 
t Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing. Assumed moisture content of material >2.00mm is zero, and 

assumed density of water is 1.0 g/cm3. 
» Volume adjustments are applicable at this matric potential (see comment #1). Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter. 

Laboratory analysis by: D. O'Dowd 
Dafa entered by: C. Krous 

Checked by: J. Hines 3 6 



Daniel B. Stephens & Associates, Inc. 

Water Retention Data Points 
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 
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Daniel B. Stephens & Associates, Inc. 

Predicted Water Retention Curve and Data Points 
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 
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Daniel B. Stephens & Associates, Inc. 

1.E+00 

1.E-01 

1.E-02 

c 
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1.E-03 

1.E-04 

1.E-05 

K 1.E-06 

1.E-07 

1.E-08 

1.E-09 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 

10 20 30 40 50 60 

Moisture Content (%,cm3/cm3) 
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Daniel B. Stephens & Associates, Inc. 

1.E+00 

1.E-01 

1 E-11 

1.E-12 

Plot of Hydraulic Conductivity vs Moisture Content 
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 

10 20 30 40 50 60 

Moisture Content (%,cm3/cm3) 
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Daniel B. Stephens & Associates, Inc. 

Plot of Relative Hydraulic Conductivity vs Pressure Head 
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 
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Daniel B. Stephens & Associates, Inc. 

Plot of Hydraulic Conductivity vs Pressure Head 
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 
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Atterberg Limits/ 
Identification of Fines 
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Daniel B. Stephens & Associates, Inc. 

Summary of Atterberg Tests 

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification 
Crossroads/Johnson Test 

Hole No. 2 56 29 27 CH 

— = Soil requires visual-manual classification due to non-plasticity 

44 



Daniel B. Stephens & Associates, Inc. 

Atterberg Limits 

Job Name: Atkins Engineering 
Job Number: LB11.0244.00 

Sample Number: Crossroads/Johnson Test Hole No. 2 
Ring Number: NA 

Depth: 72-74' 

Test Date: 5-Dec-11 

Liquid Limit 

Trial 1 Trial 2 Trial 3 
Number of drops: 35 26 17 

Pan number: LL1 LL2 LL3 
Weight of pan plus moist soil (g): 125.29 127.93 129.68 

Weight of pan plus dry soil (g) 121.08 123.46 124.99 
Weight of pan (g): 113.31 115.37 116.95 

Gravimetric moisture content (% g/g): 54.18 55.25 58.33 

Liquid Limit: 56 

Plastic Limit 

Trial 1 Trial 2 
Pan number: PL1 PL2 

Weight of pan plus moist soil (g): 123.66 124.42 
Weight of pan plus dry soil (g) 121.89 122.93 

Weight of pan (g): 115.72 117.70 
Gravimetric moisture content (% g/g): 28.69 28.49 

Plastic Limit: 29 

Results 

Percent of Sample Retained on #40 Sieve: NA 

Liquid Limit: 56 
Plastic Limit: 29 

Plasticity Index: 27 

Classification: CH 

Comments: 

— = Soil requires visual-manual classification due to non-plasticity 
* = 1-point method requested by client 

Laboratory analysis by: D. O'Dowd 
Data entered by: D. O'Dowd 

Checked by: J. Hines 
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Specific Gravity 
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Daniel B. Stephens & Associates, Inc. 

Summary of Specific Gravity Tests 

<4.75mm Material >4.75mm Material 

Sample Number 
Specific Percent of Specific Percent of 
Gravity Bulk Sample Gravity Bulk Sample 

Bulk Sample 
Specific 
Gravity 

Crossroads/Johnson 
Test Hole No. 2 2.73 100 2.73 

— = Unnecessary since specified fraction <5% of composite mass 
* = Based on specific gravity of material < 4.75 mm 

47 



Daniel B. Stephens & Associates, Inc. 

Data for Specific Gravity for Sample: 
Crossroads/Johnson Test Hole No. 2 

Job Name: Atkins Engineering 
Job Number: LB11.0244.00 

Sample Number: Crossroads/Johnson Test Hole No. 2 
Ring Number: NA 

Depth: 72'-74' 
ASTM D854 (<4.75mm Fraction) 

Test Date 19-Dec-11 
Percent of Test Sample (% g/g) 100.00 
Percent of Bulk Sample (% g/g) 100.00 

Trial 1 Trial 2 
Weight of pycnometer filled w/air (g) 95.80 93.69 

Weight of pycnometer filled w/soil (g) 147.79 144.60 
Weight of pycnometer filled w/soil & water (g) 377.95 375.30 

Weight of pycnometer filled w/water (g) 345.06 343.05 

Observed temperature (°C) 20.50 20.50 
Density of water at observed temperature (g/cm3) 0.9981 0.9981 

Specific Gravity (g/g) 2.72 2.73 

Correction factor, K 0.9999 0.9999 
Specific Gravity at 20°C (g/g) 2.72 2.73 

Average Specific Gravity at 20°C (g/g) 2.73 
Average Particle Density at 20°C (g/cm3) 2.72 

ASTM C127 (>4.75mm Fraction) 
Test Date — 

Percent of Test Sample (% g/g) 0.00 
Percent of Bulk Sample (% g/g) 0.00 

Tare Weight (g) — — = Test unnecessary since specified 
Saturated Surface Dry (SSD) mass in Air & Tare (g) — fraction <5% of composite mass. 

Saturated Apparent mass in Water & Tare (g) — 
Oven Dry (OD) mass in Air & Tare (g) — 

Observed Temperature (°C) — 
Density of water at observed temperature (g/m3) — 

SSD Specific Gravity (g/g) — 
Apparent Specific Gravity (g/g) — 

OD Specific Gravity (g/g) — 
Percent Absorption (%) — 

Correction Factor, K — 

Average Specific Gravity (Apparent) at 20"C*. — 

Average Particle Density (Apparent) at 20°C (g/cm3)*. — 

Specific Gravity (Apparent) at 20°C* 2.73 * Weighted harmonic average, 
Particle Density (Apparent) at 20°C (g/cm3)* 2.72 if more than one fraction used. 

Laboratory analysis by: K.Wright 
Dafa entered by: C. Krous 

Checked by: J. Hines 
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Laboratory Tests 
and Methods 
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Daniel B. Stephens & Associates, Inc. 

Tests and Methods 

Dry Bulk Density: ASTM D7263 

Moisture Content. ASTM D7263 

Calculated Porosity: ASTM D7263 

Saturated Hydraulic Conductivity: 
Falling Head: 

(Rigid Wall) 

Falling Head Rising Tail: 
(Flexible Wall) 

Hanging Column Method: 

Pressure Plate Method: 

Water Potential (Dewpoint 
Potentiometer) Method: 

Relative Humidity (Box) 
Method: 

Moisture Retention 
Characteristics & 
Calculated Unsaturated 
Hydraulic Conductivity: 

Specific Gravity Fine 

Atterberg Limits: 

Klute, A. and C. Dirkson. 1986. Hydraulic Conductivity and Diffusivity: Laboratory 
Methods.Chp. 28, pp. 700-703, in A. Klute (ed.), Methods of Soil Analysis, Part 1, 
American Society of Agronomy, Madison, Wl 

ASTM D5084 

ASTM D6836 (modified apparatus) 

ASTM D6836 (modified apparatus) 

ASTM D6836 

Campbell, G. and G. Gee. 1986. Water Potential: Miscellaneous Methods. Chp. 25, pp. 
631-632, in A. Klute (ed.), Methods of Soil Analysis. Part 1. American Society of 
Agronomy, Madison, Wl; Karathanasis & Hajek. 1982. Quantitative Evaluation of Water 
Adsorption on Soil Clays. SSA Journal 46:1321-1325 

ASTM D6836; van Genuchten, M.T. 1980. A closed-form equation for predicting the 
hydraulic conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J. 
Leij, and S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of 
unsaturated soils. Robert S. Kerr Environmental Research Laboratory, Office of Research 
and Development, U.S. Environmental Protection Agency, Ada, Oklahoma. 
EPA/600/2091/065. December 1991 

ASTM D854 

ASTM D4318 
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OC A R D I N A L 
L a b o r a t o r i e s 

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240 

November 18, 2011 

ROY R. RASCON 

WHOLE EARTH ENVIRONMENTAL, INC. 

2103 ARBOR COVE 

KATY, TX 77494 

RE: NMSWD 1RP-2743 

Enclosed are the results of analyses for samples received by the laboratory on 11/18/11 13:07. 

Cardinal Laboratories is accredited through Texas NELAP for: 

Method SW-846 8021 Benzene, Toluene, Ethyl Benzene, and Total Xylenes 
Method SW-846 8260 Benzene, Toluene, Ethyl Benzene, and Total Xylenes 
Method TX 1005 Total Petroleum Hydorcarbons 

Certificate number T104704398-08-TX. Accreditation applies to solid and chemical materials and non-potable 
water matrices. 

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for: 

Method EPA 552.2 Haloacetic Acids (HAA-5) 
Method EPA 524.2 Total Trihalomethanes (TTHM) 
Method EPA 524.4 Regulated VOCs (V2, V3) 

Accreditation applies to public drinking water matrices. 

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original 
chain-of-custody. If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Celey D. Keene 

Lab Director/Quality Manager 

I ~ Page t of 4, :\ 



OC A R D I N A L 
L a b o r a t o r i e s 

PHONE (575) 393-2326 • 101 E. MARLAND ° HOBBS, NM 88240 

Analytical Results For: 

WHOLE EARTH ENVIRONMENTAL, INC. 
ROY R. RASCON 
2103 ARBOR COVE 
KATY TX, 77494 
Fax To: (281) 394-2051 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

11/18/2011 
11/18/2011 
NMSWD 1RP-2743 
NONE GIVEN 
NOT GIVEN 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Received By: 

11/18/2011 
Water 
** (See Notes) 
Jodi Henson 

Sample ID: B4 @ 55.35' (H102520-01) 
Chloride, SM4500CI-B mg/L Analyzed By: AP 

Analyte 

Chloride 

Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD 

19200 4.00 11/18/2011 ND 108 108 100 0.00 

Qualifier 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and dtenft exclusive remedy for any dalm arising, whether based In contract or tort, shall be limited to Die amount paid by cfient for analyses. All claims, Including those for negligence and 
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages, 
Including, without limitation, business Interruptions, loss of use, or loss of profits incurred by client, Its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim Is based upon any of the above stated reasons or otherwise. Results relate only to Hie samples identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Page 2 of 4 | 



OC A R D I N A L 
L a b o r a t o r i e s PHONE (575) 393-2326 ° 101 E. MARLAND 0 HOBBS, NM 88240 

Notes and Definitions 

ND Analyte NOT DETECTED at or above the reporting limit 

RPD Relative Percent Difference 

** Samples not received at proper temperature of 6°C or below. 

Insufficient time to reach temperature. 

Chloride by SM4500CI-B does not require samples be received at or below 6°C 

Samples reported on an as received basis (wet) unless otherwise noted on report 

Cardinal Laboratories *=Accredited Analyte 

PLEASE NOTE: Liability and Damages. Cardinal's liability and dienfs exclusive remedy for any claim arising, whether based in contract cr tort, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and 
any otficr cause whatsoever shall be deemed waived unless made in wrftfng and received by Cardinal within thirty (30) days after completion of the applicable service. tn no event shall Cardinal be liable for incidental or consequential damages, 
Including without limitation, business interruptions, loss cf use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
claim Is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Page 3 of 4 | 



^ ^ L a b o r a t o r i e s 
CHAIN-OF-CUSTODY AND ANALYSIS REQUEST 

101 East Mar land, Hobbs, NWI 88240 

(575) 393-2326 FAX (575) 393-2476 
Company Name: 

Project Manager:' 

Address:'. 
City: 

Phone* : 

State: Zip. 

Fax#: 

Project #\ .. _ __ Project Owner: 

Project Name- A J / V j S W ^ . i R P - J l V X 

Project Location: 

Sampler Name: 

POR IAS USE ONtV 

Lab I.D. Sample I.D. 

-BILL-TO: ANALYSIS REQUEST 
P.O. #: 

Company: 
Attn: 

Address:: 

City_:_ 

State: Zip: 
Phone #: 

Fax#: 
MATRIX 

iu I • • o.l o: 
o i ui 

111 

PRESERV SAMPLING 

J3ATE TIME 

I 

PLEASE NOTE: .LlatjAtf «x* Cnmuy^re, ftti (Train tnHdMy rod rJcnfs *«kirm icmwlY lor any tfcwm fi».img vwh*rfl»tr« taxed in ccntrvet« lert." *hhfl tra frrtWrt to tlw imottt! pakl by "JIB dienf (m Ihe' 
Ottan/Wf. Att.cfctfena n>cfctflit£i OwMr tot CarfWGfl** and ony QPK' causa whfrtsoewrshal be decrw-J v*»wff<1 anl«£& Itradc iwiffrnj uvi roenvca ty Cardinal wttft'fl 30 <iay* oft*?. Goirpfelmn si »s'iwliealile • 
* ontoc. In no cvcril ttisO Ccrdnnl be liable tor fcxStietittl of corncquenial darr;ia«. tnttacuig «*3»6ut tmiHrtiart, btenx-ta irserupbons, bm ol uw.cr lass oj mota foained bydLenlt '4- stityskSaitel, -

Relmauisned By: 

Relinquished By: 

Delivered By: (Circle One) 

^ . Sample r /uPS - Bus - Other: TP 
T Sample Condition 

Cool Intact J 
• Yes • Yes 1 

< n w . n ih> 1 

CHECKED BY: 

fig 

Phone Result: Q Yes LI No 
Fax Result: • Yos • No 

Add'l Phone #: 
Add7! Fax tt: 

REMARKS 
4 "TtJbxu-£/!>/*.'J rz, 4tl 

Hush /// 
1 Cardinal cannot accept verbal changes. Please fax written changes to 505-393-2976 I Page 4 of 4 | 



Atkin 
E N G I N E E R I N G A S S O C I A T E S 

Log of Boring Bore 1 

Whole Earth Environmental 
2103 Arbor Cove 
Katy, TX 77494 

Contact: Mike Griffin 
Job#WENMlRP.MWD.11 

Date 
Drill Start 
Drill End 
Boring Location 
Site Location 

•. 11/iem 
:9:00 
: 15:00 
: 33°17'46"N, 103S24'31"VV 
: 33«17'46"N, 103*24'31"W 

Auger Type 
Logged By 

: 3% Hollow Stem 
: K. Bates 

c 

i 

o-

5-

10-

15-

2 0 -

2 5 -

30-

35-

4 0 -

45-

50-

75-

8 0 -

J2 
a. 
E 
co 
CO 

DESCRIPTION 

V 

I 

CL 

CL 

CL 

CH 

CH 

CH 

CH 

CD 

m 
s 

m 

10 

13 
12 

13 

14 

-to-

Clay with caliche, tan, loose, dry 

Clay with caliche and sand, loose, dry 

Clay with caliche, small gravel, firm, stiff 

Clay with sand, tan-yellow, sticky, damp 

Clay, tan-yellow, moist to saturated 

Clay, brown-tan-yellow, saturated. 

Clay, yellow, stiff to firm, damp to dry 

Total Depth 75' 

" ••».!; 
7 i v : j 

. 
7 ( V ? i j 

•t•*'? i'•' 

'.•••.•*.• " ( , v " i ; 
\ ' i 

*.v,» w 

• (:»" *; 
f • »'" (3 

- l . a i 

/••.••.•a 

? * •»•: *. 
m 

•-VVV 
7'.V7f.' 

-Baroid well grout 



E N G I N E E R I N G A S S O C I A T E S 

Log of Boring Bore 2 

Whole Earth Environmental 
2103 Arbor Cove 
Katy.TX 77494 

Contact: Mike Griffin 
Job#WENMIRP.MWD.11 

Drill Start 
Drill End 
Boring Location 
Site Location 
Auger Type 

: 11/17/11 (i0:20) 
: 12/13/11 
:80'NEofBore1 '; 
: 33°17'48"N, iwwzvyi 
: 314 Hollow Stem, BV. Air Rods 

Logged By : K. Bates 

LL 
. C 
SI 

-
Q. 

8 0' 

. 5-

10' 

15' 

20/ 

25' 

30-

35-

40-

45-

50-

55-

80-

65-

70-

75' 

80: 

85-

90' 

95' 

100-

105' 

a 
E 
<5§ 

DESCRIPTION 

:7 

1 
1 

Z 

CL 

CL 

CL 

CL 

CL 

CL 

CH 

LS 

CH 

CL 

xi 

Lm 
CE 

LXI 

m 
Rol 

11 

12 

Clay with small gravel, tan, loose, dry.: 

Clay, brown, stiff, loose, dry 

clay, brownish red, firm, damp 

Clay with sand and caliche, brown-tan, moist 

Clay with slight amount of caliche, tan-yellow, stiff 

Clay with small amount of caliche, tan-yellow, sticky, 
stiff 

Clay, yellow, stiff to firm, damp to dry 
Shelby tube sample 73-74' 

Limestone, light tan, hard, dry 
Clay, yellow, firm, dry 

Mudstone, gray, firm, dry 

Void. No returns. Stiff: Plugged bit (gray and dry on bit), 

Total depth 103' 

-Cement grout 

—Cement grout 

-4" PVC Sch; 40 Casing 

-Baroid well grout 

-3 3/8" drill hole w/ air tools 


