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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 of the 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-4 A 
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 of the 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 of the 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 h to 
be 5.2xl0"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 t , 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 m (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 of the 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 ft 3/ft 2, while the 20 feet of fat yellow clay with 
15% moisture content would have an equivalent water amount of 3 ft3/ft2, for a total of 6.3 ft 3/ft 2 

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 ft3/ft2, 
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. 

List of Attachments 

Figure 1 - Area Map & Spill Sites 

Figure 2 - Detailed Area Map 

Figure 3 - Regional Aquifer at Station 11 Site 

Figure 4 - Perched Produced Water Thickness at New Spill Site 

Figure 5 - Perched Produced Water Thickness at Station 11 Site 

Figure 6 - Perched Produced Water Surface at 6-Inch Leak Site (aka Johnson Leak) 

Figure 7 - Detailed Area Map (Figure 2) Location Overlay on USGS SIM 3044 

Appendix 1 - Select documents related to the Station 11 site 

Appendix 2 - Select documents related to the 6-Inch Leak (aka Johnson Leak) site 

Appendix 3 - Select documents related to the New Spill site 

Summary 
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C 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 ° 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 
I _ 3 . D 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: 
Project Name: 
Project Number: 
Project Location: 

07/14/2011 

NMSWD STA. #11 

NONE GIVEN 

NOT GIVEN 

Sampling Type: 
Sampling Condition: 
Sample Received By: 

Water 
Cool 8i Intact 
Jodi Henson 

Sample ID: 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: Totuene-d8 90.8 % 80-120 

Surrogate: 4-Bromofluorobenzene 77.6% 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 6090 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: 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 daims, including those for negligence and 

anv 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, wtthout 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 performonce of the services hereunder by Cardinal, regardless of whether such 

daim te 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 2 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: RW #1 (H101296-01) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

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

Chloride 50000 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 150000 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 786 100 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 6.66 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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Sodium 20600 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 1140 10.0 06/27/2011 ND 40.1 100 40.0 1.61 

TDS 160.1 mg/L Analyzed By: HM 

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 dierrfs 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, induding 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, ntthcut 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, reQardless of whether such 
daim 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 Dof 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 
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: RW #1 (H101296-01) 
TDS 160.1 mg/L Analyzed By: HM 

Analyte Result Reporting Limit 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 Limit 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 daim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, induding those for negDgence 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, 
Induding, 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 
daim fs 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 

|, *Page4,of24 | 



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 &\ 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 

Alkalinity, Carbonate 

Result 

<0.00 

Reporting Umit 

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 dienfs 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 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 thall 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 on)/ 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 • of 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 #1 (H101296-02) 

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

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

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

Magnesium, 200.7 mg/L Analyzed By: CK 

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

RPD Qualifier 

0.00 

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 Ifmltntton, 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 
daim ts 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 Mitten approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Page • 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: 
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 Umit Analyzed Method Blank BS % Recovery True Value QC 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 dfenfs 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 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 tnddental or consequential damages, 
induding, 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 

| Page i J of 24 



L a b 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 

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 8i Intact 

Jodi Henson 

Sample ID: MW #2 (H101296-03) 

Bicarbonate 310.IM 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 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 93.9 % 80-120 

Surrogate: 4-Bromofluorobenzene 80.2 % 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 47.0 5.00 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 daim arising, whether based In contract or tort, shall be limited to the amount paid by client for analyses. All claims, Induding 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 inddental or consequennal 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 be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 



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

Chloride 200 4.00 06/28/2011 ND 112 112 100 0.00 

Conductivity 120.1 uS/cm Analyzed By: HM 

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

Conductivity 1580 1.00 06/24/2011 ND 1430 101 1410 

Magnesium, 200.7 mg/L Analyzed By: CK 

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

Magnesium 10.6 5.00 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 8.07 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 8.29 5.00 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 294 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 382 10.0 06/27/2011 ND 40.1 100 40.0 1.61 

TDS 160.1 mg/L Analyzed By: HM 

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

RPD Qualifier 

0.00 

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 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 

| Page I of 24 " ~ | 



R D I N A 
L a b o r a t o r i e 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 Limit 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.IM 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 clients 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, Induding those for negligence and 
any other cause whatsoever shell be deemed waived unless made in writing and received by Cardinal withm thirty (30) days after completion of the applicable service. In no event shall Cardinal be liable for Incidental or consequential damages/ 
deluding, without limitation, business irfttnuptions, loss of use, or lo5S Of profits incurred by Client, Its subsidiaries, affiliates OT 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 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. 1D of 24 | 



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: 

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) 

Bicarbonate 310.IM mg/L Analyzed By: HM 

Analyte Result Reporting Umit 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 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 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 Limit 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 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 lability and dienfs exdusrve remedy for any daim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. All claims, induding those for negligence and 
any other cause whatsoever shail 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 inddental 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 
daim 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 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 #3 (H101296-04) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

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

Chloride 200 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 1840 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 14.7 5.00 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 7.92 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 <5.00 5.00 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 341 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 749 10.0 06/27/2011 ND 40.1 100 40.0 1.61 

TDS 160.1 mg/L Analyzed By: HM 

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

Cardinal Laboratories =Accredited Analyte 

PLEASE NOTE: Liability 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, Induding those for negligence and 
any other causa 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 inddental 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 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 ° 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) 
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 310.1M 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 liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be Dmited 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 rxrforrnance of the services hereunder by Cardinal, regardless of whether such 
daim 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 

|- Rage T:.:of 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 0 101 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: 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) 
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.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 dlenfs exdusive remedy for any daim arising, whether based In contract or tort, shall be limited to the amount paid by cEerrt for analyses. All claims, Induding 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 Inddental or consequential damages, 
Including, without limitation, business interruptions, lots 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 whetner such 
daim 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 14 of 24 | 



OC A R D I l \ l / \ L 
L a b o r a t o ri 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 #4 (H101296-05) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

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

Sodium 13500 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 Umit 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 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 

| Page 1 L of 24 | 



f ^ C A R D I N A L 
-BbJl 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: 
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 Umit 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 Babillty 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 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, loss of use, or loss of proms 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 
daim fs 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 "IJ 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 8i Intact 

Project Number: NONE GIVEN Sample Received By: Jodi Henson 

Project Location: NOT GIVEN 

Sample ID: MW #5 (H101296-06) 

Bicarbonate 310.IM mg/L Analyzed By: HM 

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

Calcium 1820 50.0 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: 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 InterruprJorts, 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 
daim b based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report that! not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| Pageiqof24 | 



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 

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) 

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

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

Chloride 18800 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 39800 1.00 06/24/2011 ND 1430 101 1410 0.00 

Magnesium, 200.7 mg/L Analyzed By: CK 

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

Magnesium 198 50.0 07/06/2011 ND 27.9 112 25.0 0.358 

pH pH Units Analyzed By: HM 

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

pH 7.28 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 6540 50.0 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 389 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 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 daim arising, whether based In contract or tort, shall be limited to the amount paid by client for analyses. All claims, Induding those for negligence and 
any other causa 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 be reproduced except In full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| P a g e l i o f 2 4 | 



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 8i Intact 
Jodi Henson 

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 Limit 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 daim arising, whether based In contract or tort, shall be Omtted to the amount paid by client for analyses. Ail daims, induding those for negligence and 
any other cause whatsoever shall be deemed waived unless made fn witting 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, 
includinp, wrthout limitation, business interruptions, loss of use, or loss of profits incurred by client. Its subsidiaries, affiliates or successors arising out of DT related to the performance of the services 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 Identified above. 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 / l L of 24 ~| 



f V C A R D I INI / \ l_ 
• L u J 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 
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 # 6 (H101296-07 ) 

Bicarbonate 310.1M mg/L Analyzed By: HM 

Analyte Result Reporting Limit 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 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 4.45 

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 
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 tor negligence and 
any other cause whatsoever shall be deemed waived unless made in wrfrjng 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 proms 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 



0< Z / \ R D I I \ l / \ 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) 
Chloride, SM4500CI-B mg/L Analyzed By: HM 

Analyte Result Reporting Umit Analyzed Method Blank BS % Recovery True Value QC 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 Limit Analyzed Method Blank BS % Recovery True Value QC 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 Umit 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 Limit 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 Umit 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, 
indudaig, 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 
daim 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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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 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 limited to the amount paid by client for analyses. All daims, induding 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 inddental or consequential damages, 
Induding, without limitation, business brterruptions, 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 
daim 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 

Notes and Definitions 

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

A-01 One surrogate, dibromofluoromethane, exhibited a high bias. No target compounds were detected so reanalysis 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 by client for analyses. All claims, Including those tor 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 Inddental 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 
daim 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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c:il,\l,V-OK CUSTO»V AMD ANALVS1S REtUIKST 

tttOINAL 1-tllOHA TORIES 
-2111 Ueecrmuod. Attilenr. TX THM 101 Kusl Martaail, llntibs. NVi 88240' 

(325) 673-7001 I 'AX (325I673-7U2U (505) 393-2326 FAX (505j-393-2476 

Company Name: 

Project Manager:. 

Address:; 

Cilv: 

Photic 4: _ 

Project Owner: 

Project'Name: 

Project Location: 

Sampler Name: 

WHOl Er YKIII LNVIRONMTM AL l!VC 

ROVR.RASf.ON 

State: 

Koi tf: 

• £ ip : 

NMSWOSTA.tfll 

KOYR.RASGON 

FOR LAB USE 

CAR in # 
SAMI'LIM.D. 

M \ I R i \ 

HILL TO 

PO 4 

Conipariv: 

Attn: 

Address: 

C i l \ 

/ . ip 

Phone! 

l a x * 
PR»SFR\ NWIPLING 

DATF. TIME 

AN VI VSIS UFQL L M 

RW#r 6/21/11 839 

2. l l W d 6/21/11 nos 
M W # 2 6/22/11 1237 

M W #3 6/21/11 321 

MW H4 6/21/11 1105 

MW 05 6/22/11 235 

M W t f f i 6/22/11 341 

PU'.ASF. V O I >,:. I ..uihilnv- nnd namaecs < /.irrlin.il s linhilifv ami-client's nxcliisive'rameriV lor. anv.clnim arisiiip: whether hnsnri in ennirnrrnr inn- shnll rm limited in the nmonnt raid hv fhe cl if t i lTor thp 
analyses. All claims 'including those for neeli&cncc and anv other cause whatsoever shall be deemed waived unless made in wrtitne and received bv Cardinal within 30 davs after completion o f Uie applicable 
service.. In ito event shall Cardinal be liable for incidental or coiisequemal damages, inctudms withotil limitation, business interruptions, loss uf use: or loss of profits .incurred bv client its subsidiaries. 
affiliates or successors iinsini! mi l of or related to lhe perlorniiuice ot services hereunder hv Cardinal, regardless ol whether such claim ivbnsed mxm anv oi the above slated -.reasons or otherwise. ' 
Relinquished By: ROY R: RASCON 

Rdinaulshc.il Bv: 

DcCve7«dT»v: ••fc'iirle One) . 

.Sampler-1 IPS - Bus - Oilier. 

| Date: 

! Ttine: 

I^Datc: 
I 

1 nue: 

Received Bv: j 

R/cvivfd Bv: 

!MII I I I I IC Conil innn 

Cool ,• Intact . 
- 'Yes 

T i l l C M 11 B V 
I (Initials) 

i\t» 

Phone Result: 
n% Result: 

Ves 
\es 

No 
No 

i> I.Add'I Phone #: 
» Jvdd'TrtuS 

REMARKS: PLEASE E-MAIL TO: royr, mikeg, 
elliotw, & mcgrifnn@vadose.us 

i . Cardinal cannctl accept verbal changes. Pleaxefai written c l u i n g tn 505-393-2476 
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CMB Environmental NMSWDCO Hall Environmental Analysis Lab 
• -. Monitor Well # 1 

Soil Sample Analytical Results 

Monitor Well # 1 TPH GRO TPH PRO BTEX Chloride TDS 

So/7 Sample Depth 
0'-2.0' ND ND ND ND 

4.0*-5.0' ND ND ND 150 
9.0'-9.3' ND ND ND 130 

14.0'-14.5' ND ND ND 210 
190'-20.0' ND ND ND 620 
24.0,-25.0' ND ND ND 1000 
29.0^30.0' ND ND ND 3300 
34.0'-35.5* ND ND ND 2700 
39.0'-40.0* ND ND ND 2300 
40.7r41.2' ND ND ND 1500 
44.0'-45.3' ND ND ND 3500 
49.0,-49.5' ND ND ND 1800 
54.0*-54.3' ND ND ND 720 

61.0'-63.5* (Aqueous) ND ND ND 21000 
63.5'-64.0" ND ND ND 460 
89.0'-90.8' ND ND ND ND 

104.4'-106.8' ND ND ND 20 

51000 

All values are in PPM. Red, Values indicate concentrations 

above WQCC standards. 



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

By: CMB Environmental Geological Services Inc. 

Welt: TPH ORO TPH GRO BTEX Fluoride Chloride Bromide Nitrate Phosphorus Sulfate Calcium Magnesium Potassium Sodium S.C. pH TDS 

MW-2 ND ND ND 1.6 560 2.6 ND ND 260 120 22 8.8 350 2800 7.S 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 

MW 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 

Page 1 



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

Lea County, New Mexico 

MW#5 
TD so

ds' 29.60 

o 

100' 

MW#2 
TD 139 

Regional aquifer V*. 116 91 
No water above 116 91' 

RW#1 and SB-4 A 

TD 33" and 31' 
2 18" SB-4 A 

30 82" SB-4A 

O 
MWM 

TD6S 
338 5987 

No water @ 32'in 24 hrs 

Station 11 
Tank Battery 

o 
MW#1 

TD 135 
3 5' BC 

30' 

Regional aquifer W l 117" 

Monitor/Recovery well 
2 T Thlcxness waler zone (Inches or feet) 

30 17' Depth to water 

MW«4 
T D W 

3 27' 60 22 

Feet 

M M M M 

0 25 SO 75 100 

o 
MW #3 
TD 139" 

Regional aquifer WL 117' 
No water above 1*7 

GeoSclence Technologies 
Kay Havenor, Ph.D., RPG 
Roswel l , New Mexico 
Ju ly 6 , 2007 

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

tN 

116.91 

GROUNDWATER POTENTIOMETRIC SURFACE MAP 
SCALE: I" 3 34.58' FEET 

GROUNDWATER FLOW DIRECTION INDICATED BY BLUE FLOW LINES • 4103.23 to 4104 
CONTOUR INTERVAL IS 0.05' FOOT. ' 
DEPTH TO WATER MEASURED FROM TOP OF MONITOR WELL CASINO AND IS INDICATED I Y MACK NUMBERS ASOVS MONITOR WILL LOCATIONS. 
GROUNDWATER CONTOURS ARE DEVELOPED IV SUSTRACTINS DEPTH TO OROUNDWATER PROM THE SURVEYED TOP OP MONITOR WILL CASINO (ASL). 
GROUNDWATER ELEVATION* (ASL) ARE 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 10 SOUTH, RANGE 34 EAST, N.M.P.M., 
LEA COUNTY, W MEXICO 

WELL NO. 
STATE PLANE 
COORDINATES 

NORTH SIDE 
ELEVATIONS 

MW #1 Y=887815.1 N 
X=803033,S E 

421B.K5" GROUND 
4218.51' TOP OF CONCRETE 
4221.12' TOP OF. 2" PVC PIPE 

RW #1 Y=887B41.7 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 

4217,09' GROUND 
4217.39' TOP OF CONCRETE 
4220,14' TOP OF 2" PVC. PIPE 

MW §3 Y=887a23.2 N 
X=803210.2 E 

4217:80' GROUND 
4217.9'9' TOP OF CONCRETE 
4220.54' TOP OF 2" PVC PIPE 

- DENOTES FENCE GATE 

- DENOTES FENCE UNE 

- DENOTES GUY DOWN 

? C ^ ^ . p l | T I DIRECTED AND AM 
- • - THAT THIS SURVEY IS 

OF MY KNOWLEDGE 
,SUrfyEY AND PLAT MEET 

INO IN NEW MEXICO. 

. NOTE! COORDINATES SHOWN HEREON ARE 
MERCATOR GRID AND CONFORM TO THE 
NEW MEXICO COORDINATE SYSTEM 
"NEW MEXICO EAST ZONE" NORTH 
AMERICAN OATVM I9B3. 

SCALE: 1"lnch * 75'Feet 

No. 12641 
No. 3239 

PROVtmm SURVEYING seiivices 
WtCBIQH 

JOHN WEST SURVEYING COMPANY 
niN.au.mso 

nom HM-smi 

NEW MEXICO SALT WATER DISPOSAL CO. 

M 
ft 
0 

ci s 
N 

0 
o n a 

Ut 
Ut 
V I 2 2 9 n r 

l i s 
> 25, n 

;s t 
- m u 

*• 
z 
t 

3 

• 
S 

1 
s 
9 
X 
O 
0 
10 
Dl 

I * 
3 <D 

* O 

1 W 

s 
u 
o 
e 
3 
i 
9 

SURVEY. OF DISPOSAL STATION /< 1 IN 
SECTION 21\ TOWNSHIP ID SOUTH, RANGE J'4 EAST, 

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

Survey Dala: 07/02/07 I Sheet t 

W.O. Number: 07.11.0830 \0r By: J.R. 

of I Sheets 

\/tev I; 

Date:07/1 e/07 \Pisk: COf? \ 07110830 \ 1" G 75 



CUB Environmental A Geological Services, Inc. 

PO Box 2304 Roswell, NM 88202-2304 
rmfitnviroOdfn.cafn 

FIELD BOREHOLE LOG 
BOREHOLE NO M\V-4 
TOTAL DEPTH: 65* 

PROJECT INFORMATION 
PROJECT 

SiTE LOCATION 

JOB NO 

LOGGED BY: 

PROJECT MANAGER 

DATES DRILLED 

m L S W D M W D i i l h i i g 

L*» Coniirv N M 

C M Barnhill. PG 

Rory M < M n u i 

04 1409 

NOTES. 
Split Spoon Pushed by "IH60 Drilling Rig. 

DEPTH 
SOIL 

3-MBCLS USCS SOIL DESCRIPTION 

DRILLING INFORMATION 
DRILLING CO Pemsou DnUm? Co 

DRILLER C lm l t x Jountou 

RIG TYPE I R T H o O 

METHOD OF DRILLING. An Rottrv 

SAMPLING METHODS: Spht Spoon 

HAMMER WT ./DROP N A 

s water level during aniline 

• Watei level in completed well 
Page 1 of I 

SAjktP * 
Rec 

/feet 
PPM 

TPH/CL 
BORING 

COMPLETION 
WELL 

DESCRIPTION 

SM Ton Brown 2 5 
vwea nne 97 to metfciTi 

send. s*. a catena 

SW Brown med gr sand, 
w e l sorted 2.5 YR 6M 

SC' Clayey Sty Sand. 

CL: Brown Ffl( Clav 

ML Clayey Sty Sand, 
yeeow-redtj' cwn.tn sand. 
25% day 

SW Very fine Brown Sand 
715 YR SC fM idey trace 
gravel, perched water 
60-22* BOS 63 49" from 
TCCCon**tedvv«i 

CH Clay, igttotve brown 
to Ight veSowtsh brown. 

( p i l e 
t 

S o i l 

Staples 
analyzed 
(or TPH 
Rod 
S01S 
CIO 

/Sao. 
STE-:. 
C n l o r i d t 
f r o a 
mix lace 
co 
T o t a l 
Depth 
of 
Borlag 
I every 
10' 
f e a t . 

0.5' 

1.0' 

1.0' 

BD / 

12 

HD / 

43 

HD / 
400 

13 / 
960 

S9 / 
1300 

HD / 
1100 

HD / 
1400 

Cement / stout 

ID 65' Cement 
Clout 0 ' -
.5 ' ,Betonita 
.S ' -42 ' . 20/40 
Sand 45-
65',0.010 Slot 
Scceen 45'-65' 

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

PO Box 2304 Roswell, HM 88202-2304 

cmbanviroOoJn.com 
(SlSt f22-2012 Fax (S0St C25SS3* 

FIELD BOREHOLE LOG 
BOREHOLE NO M W - 5 

TOTAL DEPTH: 30' 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT 

SITE LOCATION 

JOB NO 

LOGGED BY: 

PROJECT MANAGER 

DATES DRILLED 

N M S W D U W D r f l b a f 

L*» Coirnry. N M 

CMBainuill PG 

Roiy MT Mimi 

41409 

DRILLING CO : P * t « j o n DiiBm? 

DRILLER H t M l M Joluwon 

RIG TYPE: IR TH-oO 

METHOD OF DRILLING A B Rotary 

SAMPLING METHODS Spin Spoon 

HAMMER VvT/DROP N A 

' • C E S 
Split Spoon Pushed by THCO Drilling Rig 

s Water level during milling 

ai Water level in completed wen 
Page 1 oft 

DEP~H 
SOIL 

SYMBOLS uses SOIL DESCRIPTION SAMP # 
Rec. 

/feet 
PPM BORMO 

rPH/CL COMPLETION 
eVELL 

DESCRIPTION 

SatTan,25YR8J2frie 
oj aned sand /catena /ai. 
rnedure 

SW Brown t n , gr , w e l 
sored send 2 5 YR 6M 

SC Brown clayey sand 2 S 
YR Srt Perched water Q 
2SJ60TeatBGScXrr>g 

TOC ffi 31 57' ccrrpfeted 

CL Brown let day 

S p l i t 
CCD 

S o i l 

a n a l y x e e 
f o r TPH 
Hod 
8015 
CSC 
rows, 
BTEX. 
Oolor id) 
f rom 
s u r f a c e 
t o 
T o t a l 
Depth 
of 
Boring 
a aaary 
10' 
feec. 

0 . 5 ' 

1.0 ' 

1 .0 ' 

HD / 
1600 

HD / 
2000 

KD / 
2100 

Ceaent / Grout 

TO 30" Ca 
Grout 0 ' -
2' .Betomte 2 ' -
16' . 20/40 Sand 
16'-30,0.010 
Slot Screen 

Figure 5 Borehole log MW-5 (Barnhill, 2009) 
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CUB Environment*! A Geological Services, loc. 

PO Box 2304 Roswell, MM 88202-2304 

cmben viro&dfn, com 
fS»$1 $22-2412Fax (SSS, S2S-SS3* 

FIELD BOREHOLE LOG 
BOREHOLE NO: MW-4 
TOTAL DEPTH- 65' 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT 

SITE LOCATION: 

JOB NO 

LOGGED BY: 

PROJECT MANAGER 

DATES DRILLED: 

NMSWD MWDnttoi? 

Lea County. N M 

CiMBanthulPG 

Roiv M.-Mnui 

041409 

DRILLING CO. Peterson DnJhuj: C o 

DRILLER: Ch-til** Johnson 

RIG TYPE IK TH-oO 

METHOD OF DRILLING .An Rotary 

SAMPLING METHODS Spht Spoon 

HAMMER WT7DROP N A 

NOTES 
Spin Spoon Pushed by TH-SO Dnlhng Rig 

s Water level during drilling 

ar water level in completed well Page I ot I 

DEPTH 
SOIL 

SYMBOLS uses SOIL DESCPIPTON 
Rec PPM 

S A M P * / f e e t TPHtCL COMPLETION 
BORING WELL 

DESCRIPTION 

sy. 

Stu. Tan Brown 25 
YRJBO trie fx to medvn 
gr sand. s i , A caSche 

Sw Brown mod, gr send. 

SC Clayey Sttv Sand, 
yeeow - orown. tn sand. 

CL Brown Fat Oay. No 
Perched water at 32? Set 
temp mentor w e l at 30" 
BOS and let] open 24 nr., 

SW Very trie Brown Sand 
7JS YR6J6,5ft & day trace 
gravel, perched water 
58 87" BOS 6323'from 
TOC Completed Vvel 

CH day. Igriotve brown 
X Iryd rr

::o--'---5ntjf3-.-.-.. 

S p l i t 
S p o o n 

S o i l 
S a m p l e s 
analyze) 
Cor TPH 
Hod 
S01S 
C M 
/HSO. 
BTIX, 
Ch lo r id i 
f r o a 
sur lace 
t o 
T o t a l 
Oepth 
ot 
Boring 
8 every 
10' 
feet. 

0.5' 

0.5' 

1.0' 

LO

BS / 
22 

20 

63 / 
630 

BD / 
3500 

HD / 
1700 

BD / 
160 

S3 / 
1700 

Cement / Stout 

Bentonite 

TD 65' Cement 
Croat 0'-
.5 ' ,Betomte 
.5-42' . 20/40 
Sand 45-
65',0.010 Slot 
Sccees 45'-65-

Figure 6 Monitor well MW-6 ffiarnhill, 2009) 
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CMB Environmental & Geological Services, Inc. 

PO Box 2304 Roswell, MM 88202-2304 

cmo4Mvlro0tmt.com 
(508) 622-2012 Fax 18081 6254)838 

PROJECT INFORMATION 

FIELD BOREHOLE LOG 
BOREHOLE NO.: M W - 1 

TOTAL DEPTH: 135 ' 

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.: GeoProjects International 

DRILLER: Jose Landeros 

RIG TYPE: CME-75 

METHOD OF DRILLING: Hollow Stem Auger 41/4" 

SAMPLING METHODS: Split Spoon 

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

NOTES: a Water level during drilling 
sx Water level In completed well 

Page 1 of 1 

DEPTH 
SOIL 

SYMBOLS uses SOIL DESCRIPTION 8AMP.# 
Rec. 

/ inches 
PID 
ppm 

BORING 
COMPLETION! 

WELL 
DESCRIPTION 

0 - | 

-10-j 
-15-I 
-20-1 

25-i 
30 -i 

-35-= 
40-j 
45-i 
50-i 
55 A 

-H-i 
65 -i 
70-i 

-75 -I 
-80-=: 
-85-I 
90-I 
95-j 

-100! 
105= 

-noi 
120! 
12s 

-130! 
-1353 

~SM~ 

SH 

ML 

ML 

ML 

SW 

SW 
CH 

CH 

CH 

SS 

S3 

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

ML Clayey Silty Sand, 
yellow - red brown, fn.sand, 
10% caliche, 25% day, 
34,6"-Ksat 8.8E-08 Eff. 
Por."-16.4%,405''KBat-
3.BE-06 Eff. Por.-13.6% 

SW: Very fine Brawn Sand 
,sllt &clay,trace gravel, 
perched water 61 '-631 

CH: Clay, light otve brown 
to light yellowish brown, 
very tight fat clay, 10-15% 
very fine send and silt, high 
pl88ticlty.65.e,-6fi V Ksat 
5.2E-08Eff. Poroelty8.3% 

SANDSTONE: Dark gray 
to very dark gray, very ine 
grained sand. 25% silt and 
25% olay. Saturated et 117 
bgs. Water @ 117 23 
TOC 

Split 
Spoon 
Soil 
Samples 
analyzed 
for TPH 
Mod 
8015 
ORO 
/DRO, 
BTEX, 
Chloride 

Every 
e t 

unless 
there 
waa no 
sample 
recovery 

3" 
5" 
12" 
12" 
12" 
12" 
12" 
13" 
6" 
2" 
6" 
17" 
NS 
12" 
NS 
NS 
20" 
NS 
NS 
4" 
NS 
NS 

Cement / Grout 

Cement Grout 
Set 6" Sch 40 
pve surface 
casing surface 
to 65' 

TD 135' Cement 
Grout 0'-
100.5',Betonlte 
100.S'-109.8*. 
16/30 Sand 
109.8'-
135',0.010 Slot 
Screen 114'-
135' 



CMS Environmental & Geological Services, Inc. 

PO Box 2304 Roswell, MM 88202-2304 

cmbmnvlro@dm.com 
(Ml Ill-Mil *** i*o*> UH8W 

FIELD BOREHOLE LOG 
BOREHOLE NO.: M W - 2 

TOTAL DEPTH: 135 ' 

PROJECT INFORMATION DRILLING INFORMATION 

NMSWDCO ESA 06/07 

Lea County, NM 

PROJECT: 

SITE LOCATION: 

JOB NO.: 

LOGGED BY: L u n a Rought, PhD 

PROJECT MANAGER: CM Barnhill, PG 

DATES DRILLED: 06/06/07 - 06/13/07 

DRILLING CO.: 

DRILLER: 

RIG TYPE: 

GeoProjects International 

Jose Lander os 

CME-75 

METHOD OF DRILLING: Hollow Stem Auger 41/4" 

SAMPLING METHODS: Split Spoon 

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

NOTES: Water level during drilling 
Water level In completed well 

Page 1 of 1 

DEPTH 
SOIL 

SYMBOLS uses SOIL DESCRIPTION SAMP. # 
Rec 

/ inches 
PID 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

SM: Brown fine gr. to 
medium gr sand, tilt, a 
caliche 

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

CH:Brownelay,31.5'Eff. 
Por. -23.7 Ksat 2.4E-07 

SW: Sand, fine gr.red-
yellowtsh brown 

SM: Yellow alKy sand 

CH: Fat Clay, KosVe 
brown, fat clay, harder 
drilling at 75' Mudstone? 

SANDSTONE: Brown 

CH: Clay, silt, sand, yelllow 
brown with carbon? 

SANDSTONE: Dark gray 
to very dark gray, vary Ina 
grained sand. 25% sUt and 
25% day. Saturated at 117 
bgs Water® 116.91' 
TOC 

Spi l t 
Spoon 
S o i l 
Samples 
analyzed 
f o r TPH 
Mod 
8015 
GRO 
/DRO, 
BTEX, 
Chlor ide 

Every 
5' 
uniasa 
there 
waa no 
sample 
recovery 

24" 
24" 
24" 
24" 
23" 
24" 
18" 
24" 
24" 
8/10 1 

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 

Cement Grout 

TD 135' Cement 
Grout 0 ' -
106 .3 ' ,Be ton i t e 
1 0 6 . 3 ' - 1 1 1 ' . 
16/30 Sand 
l l l ' - 1 3 5 ' , 0 . 0 1 0 
S l o t Screen 
114.5 ' -135 ' 



CMB Environmental & Geological Services, Inc. 

PO Box 2304 Roswell, NM 00202-2304 

cmbenviro@dfn.com 
/BOB) B22.2Q12 Fax (BOB) 028-0828 

FIELD BOREHOLE LOG 
BOREHOLE NO.: M W - 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, N M 

Lnana 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 lb., 30 in. 

NOTES: Water leva) during drilling 
Water level In completed well 

Page 1 of 1 

DEPTH 
SOIL 

SYMBOLS uses SOIL DESCRIPTION SAMP.# Rec. 
/inches 

PID 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

0 
-5 4 
-10-i 
-15-i 
-20 
-25 
-30 
-35 
-40 
-45 
-50 
-55 
-60 
-65 
-70-I 
-75-j 
- 8 0 -j 
-85-^ 
-90 
-95-j 
-lOOi 
-1051 

120; 
129 
121 

-1353 

ML 

SS 

SM: Brown fine gr. to 
medium gr.eend, eft, S 
caliche 

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

CH: Brown clay,31.5' Eff. 
Por. -23.7 Kaat 2.4E-07 

SW: Sand , fine gr.red-
yellowlsh brown 

CH: Clay, It dive brown, fat 
clay, harder drilling at 7V 
Mudstone? Carbon like 
Clay @ 8? 

SANDSTONE: Dark gray 
to vary dark gray, very Ine 
grained sand. 25% silt and 
25% day. Saturated at 113' 
bgs. Water ©116.85-
TOC. Ksat @ 100* 
Capilary Fringe 1.6E-03 
Effective Porosity 25.1% 

Split 
Spoon 
Soil 
Samples 
analyzed 
for TPH 
Mod 
6015 
GRO 
/DRO, 
BTEX, 
Chloride 

Every 
8' 
unlesa 
there 
was no 
sample 
recovery 

24" 0.4 
12' 0.5 
6" NS 

18" 0.4 

18" 0.3 

12" 0.1 

12" 0.2 

12" NS 

NS NS 

12" NS 

12" 0.1 

12" NS 

1/10' NS 

12" 0.2 

12" 0.2 

12" 0.3 

1/10' NS 

6" 0.3 

12" 0.2 

6" NS 

12" 0.3 

6" 0.2 
1.5" NS 

0.3" NS 

12" 

Cement / Grout 

Cement Grout 

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



CMB Environmental & Geological Services, Inc. 

PO Box 2304 Roswell, NM 08202-2304 

cmtanvlroadm.com 
{SOSI **±*01* *a* (805) 8X841888 

FIELD BOREHOLE LOG 
BOREHOLE NO.: R W - 1 

TOTAL DEPTH: 33* 

PROJECT INFORMATION DRILLING INFORMATION 

PROJECT: NMSWDCO ESA 06/07 

SITE LOCATION: Lea County, NM 

JOB NO.: 

LOGGED BY: Lnana Rought, PhD 

PROJECT MANAGER: CM Barnhill, PG 

DATES DRILLED: 06/12/07 

DRILLING CO.: GeoProjects International 

DRILLER: Jose Landeros 

RIG TYPE: CME-75 

METHOD OF DRILLING: Hollow Stem Auger 6 578 

SAMPLING METHODS: Split Spoon 

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

NOTES: sz Water level during drilling 
Page 1 of 1 

w Water level In completed well 

SOIL Rec. PID BORING WELL 
DEPTH SYMBOLS USCS SOIL DESCRIPTION SAMP. # f | n c h e s ^ COMPLETION DESCRIPTION 



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

FIELD BOREHOLE LOG 
BOREHOLE NO.: SB-4A 

TOTAL DEPTH: 31* 

PROJECT INFORMATION DRILLING INFORMATION 
OJECT: 

E LOCATION: 

B NO.: 

GGED BY: 

NM SW Disposal Co. 

Sec. 21T10S R34E 

NMSWDCO2003-02 

CM Barnhill, PG 

OJECT 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 WT./DROP 140 lb., 30" inch 

TES: Water level during drilling 
Water level In completed well 

Page AM of#1 

uses SOIL DESCRIPTION SAMP. # 
Blows 
/ f t 

CL 
ppm 

BORING 
COMPLETION 

WELL 
DESCRIPTION 

PPM 

800 
PPM 

2100 
PPN 

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 

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@4'-11'& 
Non Detect BTEX 

SC: Tan Brown Clayey 
Sand, No Hydrocarbon 
Odor or staining. Water 
Sample from 30.82' BQS 
Cl - 45000 PPM, 26 PPM 
Acetone, all other VOCs 
Non-Oetect, PAH'a - ND, 
Mecury =• ND RCRA8-ND 

CH: Brown Tight Fat Clay, 
silty 29--3V, Perched 
Water @ 30.82' BGS 
Sampled for PAH's, 
VOCs, RCRA 8 Metals. 
TDS, Chloride 

0'-2' 

4'-6' 

9 ' - l i ' 

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 8 TD 
to 10' BGS 

T.D. 31' 



Appendix 2 

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



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 

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 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 

| Page 1 of u | 



OG 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 ° 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 Umit 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 Umit 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 Limit 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 Umit 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 Umit Analyzed Method Blank BS % Recovery True Value QC 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 Umit 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 liabBity 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 Ehall Cardinal be liable for incidental or consequential damages, 
Induding, 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 
daim is based upon any of the above stated reasons or otherwise. Results relate onh/ 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 

\, Page 2"oT 



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 Limit 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 lability 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 daims. Including those for negligence and 
any other cause whatsoever chilli 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 Inddental 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 
daim b 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 cf Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

| r^Page'D of LT;;;| 



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 

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 SM4500C1-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 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 inddental 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 
daim is based upon any of the above stated reasons or otherwise. Results relate only to the camples Identified above. This report ShaU not be reproduced except in full with written approval of Cardinal Laboratories. 

Celey D. Keene, Lab Director/Quality Manager 

|.- Page 4 of n ' | 



; L a b o r a t o r i e s 
CHAIN^RCUSIOPY AND AlslALYSIS REQlUESf 

101 East Wlarland, Hobbs, NM ,88240 

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

Project Manager: '.' X ? 

P.O. #: 

Address: Company: 

City:, ; •' State: Zip: A t tn : . ' 

Photic #: . '-.Fax'),:- ' Address: 

Project s: ' Project Owner: . City: 

Project Name.- V /y j ; / ! / \ -23 i' i State: Zip: 

Project Location: Phone #: 

Sampler Name: *'.!•. > / v : / " ' « Fax #: 
FORUBiJseOJJL'* 

Lab I.D. 

... ; Q | 

Sample I.D. 

ANALYSIS REQUEST 

MATRIX 

or . 

I f 

y 

PRESERV. 

. • I • 

tn o . 
CO • y 
Q 

SAMPLING 

DATE 0 TIME 

• U" 

"T-,) 

PLEASE NOTE: UaSRy ww* Oatnagcs, Cradrafti liac&iy and cberrl'i exdushm remedy foranv dutm arising wSttttwn Based in wniiact ar tart, sftafl bo tmlted tu the amount paid by lhe cfisnt t v th« 
_«iaiy*es, AO ctowwi .iodbdms those tot wf l j^mc* ond eny ottw owse wfcatsoevir shal tw ^ i t r t ve^«t tintes* rriadc ar Wtfktg and ftrc*«vc«( CardifTiit.wiswi.19 day* a"it'ticmp*rt«n of Btt nj^icotite 
service,.; tn no' event *al t Cfctfcrtat be Ib&t tor toeiclemat ot ecftst^Jefttai dank«g«s,,lrtcki£ng Wdheui Itwttdtion, bm»>--t3 iiUttTbtttartSi lo t i dt 'iaa,«tows uf profiVctin*cd by cfart. JS jstzbstdbrm. 

t Cardinal cannot accept verbal changes. Please fax written.changes to 505-393-2476 



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 St HALF INC. 

NE BCKGRD MW 
49.22' TOVWTOC 
72.45' TD/TOC 

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

I. -22 

1—22U5- -
S. BCKGRD MW 
45.29' TOW/TOC 
45.4" TD/TOC 

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

irSEW 

S>- tone HOU 
UOMTOR mu 1 

ALL COORDINATES ARE BASED ON NMSPCE (NADA3) 

NAME NORTHING EASTING LAVTUOE LONGTIME 
ELEVATION 

NO. SIDE PVC 
ELEVATION 
CONCRETE 

ELEVA TION 
GROUND 

MW 01 N88903I29J [8O/750.318 N3326,26.84m WI03~2rj5 95~ 4212.2' 4210.0' 4209.3' 

MW f2 N8B88BI.297 E80824I.09S N33-2S23.3f W10327'3OI?' 4207.9' 42039' 42034' 

UW 03 Naees57.B2j £808094.439 N337S231T' WI0377'3I.92' 4209.5' 4207.1' 4206.6' 

BH f t N888937.647 E80B211.471 N337626.07' m032r3O.iT' 4206.3' 

BH 02 N8B88499K E807937.402 N3326'2S03" W10327'3X76m 4207.3' 

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

100 100 100 

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

No. 7977 
No. 3074 

3&8IN SURVEYS P.O. 

W.O. Number: 23995 

01-17-2011 | Disk: KJG 

BOX 1786-HOBBS, NEW MEXICO 

| Drown By: K. GOAD 

WHOLE EARTH ENVLROMENTAL, INC. 
REF: MONITOR WELLS A BORE HOLES 

MONITOR HELLS LOCATED f f f 

SECTIONS iOicSS, TOWNSHIP 10 SOUTH, RANGE 34 EAST, 

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

Survey Dole: 01-10-2011 | Sheet 1 of 1 SheeU Date: 23995MW.DWG 



EAST LEAK SOURCE WELL 

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

Log of Boring East 2" Monitor Well 

Whole Earth Environmental, Inc. 
2103 Arbor Cove 
KatyTX 77494 

Contact Mike Griffin 
Job#: CROSSRD.DRL.10 

Drill start 
•mi End 
Boring Location 
Site Location 
Auger Type 

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

Logged By : Mort Bates 

JM 
a. 
B 
* 

DESCRIPTION 

8 0 -

SP 

CL 

GW 

CL 

CL 

CL 

Oily 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' 

JL 
Total Depth 97' 

East2"MW 

I 
1 
% 
v'/ •/• 
1 
* —Bentonite Seal 
p -2 "Sch . 40 PVC Casing 

I 
i 

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

I t 

2%l 

M 

te 
1 
m 
. ' / . 'Ay 

I 

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

—Bentonite Seal 



NORTHWEST BACKGROUND WELL 

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

Log of Boring West Background WeU 

Whole Earth Environmental. Inc. 
2103 Arbor Cove 
Katy TX 77494 

Drill Start 
Drill End 
Boring Location 
Site Location 
Auger Type 

12/06710 (14:00) Logged By : Mort Bates 
12/09/10(16:30) 
NW or spill 20o'± 
NMSWD, Crossroads 
3% Hollow 

Contact: Mike Griffin 

Drill Start 
Drill End 
Boring Location 
Site Location 
Auger Type 

12/06710 (14:00) Logged By : Mort Bates 
12/09/10(16:30) 
NW or spill 20o'± 
NMSWD, Crossroads 
3% Hollow Job* CROSSRD.DRL.10 

Drill Start 
Drill End 
Boring Location 
Site Location 
Auger Type 

12/06710 (14:00) Logged By : Mort Bates 
12/09/10(16:30) 
NW or spill 20o'± 
NMSWD, Crossroads 
3% Hollow 

a. 
E 

SP 

SS 
SS 

SS 

CL 

SC 

DESCRIPTION 

Sand, loose, tan, dry 

Caliche, firm, white, dry 

Sandstone, Arm, 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 

-/fr, 
'/fr 'A/ 

/;fr 

4 
;/// 

i M ' l o M Casing 

0.020 slot screen 

—Bentonite Seal 

115-



NORTHEAST BACKGROUND BORING 

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 Background Well 

Whole Earth Environmental, Inc. 
2103 Arbor Cove 
KatyTX 77494 

Drill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/11/10(10:30) Logged By :Mort Bates 
12/14/10(16:30) 
NE Of splil 200'± 
NMSWD, Crossroads 
354 Hollow 

Contact Mike Griffin 

Drill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/11/10(10:30) Logged By :Mort Bates 
12/14/10(16:30) 
NE Of splil 200'± 
NMSWD, Crossroads 
354 Hollow Job#: CROSSRD.DRL.10 

Drill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

12/11/10(10:30) Logged By :Mort Bates 
12/14/10(16:30) 
NE Of splil 200'± 
NMSWD, Crossroads 
354 Hollow 

JK 
a. 
E 
m 

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 
WM 
11 
i i 
m •'.>,/% 
% 

PP m w w% 
m 

if 
pft tt tt 
Ww-
"fa 
m 

% 

///•'• 

—Bentonite Seal 

Total Depth 100' 

105-



WEST LEAK SOURCE BORING 

L J ^ M M M . « (ilil, J A , , :^E&£..i,-
E N G I N E E R I N G 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 

Contact; Mike Griffin 
Job#: CROSSRD.DRL.10 

Drill Start 
Drill End 
Boring Location 
Site Location 
AugerType 

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

Logged By : Mort Bates 

115-

-EEZ SS 

SP 

SP 

r SS 

GW 

CL 

CL 

LS 

LS 

CL 

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 day, 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. 

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 

Afkfris Mm--. 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 

Log of Boring Down Gradient Well 

Whole Earth Environmental, inc. 
2103 Arbor Cove 
KatyTX 77494 

Drill Start 
Drill End 
Baring Location 
Site Location 
AugerType 

12/15710(07:30) Logged By ;Mort Bates 
12/16710(12:00) 
South of spill 200'± 
NMSWD, Crossroads 
314 Hollow 

Contact: Mike Griffin 

Drill Start 
Drill End 
Baring Location 
Site Location 
AugerType 

12/15710(07:30) Logged By ;Mort Bates 
12/16710(12:00) 
South of spill 200'± 
NMSWD, Crossroads 
314 Hollow Jo t * CROSSRD.DRL.10 

Drill Start 
Drill End 
Baring Location 
Site Location 
AugerType 

12/15710(07:30) Logged By ;Mort Bates 
12/16710(12:00) 
South of spill 200'± 
NMSWD, Crossroads 
314 Hollow 

3 
JS a. 
B 
<o 
CO 

DESCRIPTION 

15-S 

SC 

SC 

SC 

CL 

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 

—Bentonite Seal 

g - 2 " Sch. 40 PVC Casing 

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

-Silica sand pack 

-2" Sch. 40 PVC 0.020 slot screen 

-Bentonite Seal 



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. 
•anomrja DoaaDa ••EDnracmemen Decmo cmcn 
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January 31, 2012 

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

^ P f Re: DBS&A Laboratory Report for Atkins Engineering Associates Inc. Crossroads/Johnson Test 
I I I Hole No. 2 

H | Dear Mr. Atkins: 

Enclosed is the final report for the Atkins Engineering Associates Inc. Crossroads/Johnson Test Hole 
j j l lS 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 
manner. 

j j j j l 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 

% ^hj"] responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 
2 s * ̂ % m a t m e s e data are fully representative of the undisturbed materials at the field site. We recommend 

' ^ that careful evaluation of these laboratory results be made for your particular application. 
fs% * j 

e f The testing utilized to generate the enclosed final report employs methods that are standard for the 
*~ * industry. The results do not constitute a professional opinion by DBS&A, nor can the results affect 
* 4 any professional or expert opinions rendered with respect thereto by DBS&A. You have 
„ t K ^ ^ , acknowledged that all the testing undertaken by us, and the final report provided, constitutes mere 

^" * % * * test results using standardized methods, and cannot be used to disqualify DBS&A from rendering 
• any professional or expert opinion, having waived any claim of conflict of interest by DBS&A. 

^~ * *>*e

1 We are pleased to provide this service to Atkins Engineering Associates Inc. and look forward to 
future laboratory testing on other projects. If you have any questions about the enclosed data, 
please do not hesitate to call. 

r*C " Sincerely, 

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

Joleen Hines 

Laboratory Supervising Manager 

Enclosure 
Daniel B. Stephens & Associates, Inc. *•> • r 

Soil Testing & Research Laboratory „ " *>• E 

5840 Osuna Rd. NE 505 889 7752 
Albuquerque, NM 87109 FAX 505 889 0258 



Summaries 
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Daniel B. Stephens & Associates, Inc. 

Summary of Tests Performed 
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Daniel B. Stephens & Associates, Inc. 

Notes 

Sample Receipt and Preparation: 
• •B CaDLTe atimnDonnoanannnijSniinrinoa 2nnnnnmetnnai]D3 annfoncsnnnnnam•eeGeLTj nno 
•annnaeannea aasnnmennannannesnmananennne LXfennDnnrje annoDo oLTnennamaieannea 
aaBD nrm era nigra nans oniinn 

aa tnjammnLian am a De nanfonmiamaaQiBnBiniiig a m a ona a • •ma nm a mnrnTMTTi na f a LUTE •aLrn 
anaarmmcangaBnaniEannaann^ noc2 niiiinanonBinfennnaiimiiig ode of one ongLHan 
namneea annsnnmna one moana amanmaB^nEiBngLiQn 

•aaDeDimamLrDnLanns a De nan fonrmrnarrranannan farrrmrj a nn ra nnra ran nirrannm mnnnrnTTTTTn na ngni 
naEBnaaoDnannnooiinB aanannaratJBmacjgaBnanimannSjanc^ no02 CEQiDaD 
onarjDen•• IIIIII]• Lnjg one anamcenof one namnsea anne •mna •LIOB moana annannaBrnirmmBogriDn 

•oncon DannoD nnnnoacianonantnam nB a ra •anfonimmamoaiJgnBniLig annamiaBn 
rjjDaoiiiamiiiiiiiimna riiiDnainamaLinDDaDQOoiTmDLe aBnannaaLTBrnangnaBDan 
imaiiaanciirbDDanceniioB Dos mraDaaoaasnDDiinDLiDg a aaaa namneea anns •DIDa ans 
•DLTBDS amaomaBD^nEBngaDnna oiamnaBQamantianenjiiBnfan me monng am nrmoGe nan 
•an a aanaia maian as ana a aQgenQaneanacinig MQO 

• aanarJoanne niienDea. nm mmmanEngarrmTianiam^^ aamie • • • IMID nan ansoiiig 
•ea onarnenfan a a a a ® namneean 

General Notes: 
• as earn of me •moanDBDaaiaaanQiDtanosaiTianane nmamtsnaanoannea Dote mane aanaaa 
•maDLifflamiTTnMTiamtnDaQBDaaDeeDiia mniTannBmttBnaarimna a nafeanramamfsnnna toman 
•LoDeiieDam a n nennman aaneamanio ansn amieen mnoan asm nmanEannoan manan DB 
tmamaanoiiomannen-jDoB Doc2 n2nana anaeaonie o no na • • aa DB • [11103 ma am aa LrnnDopgn aiinai] 
nomeane eaareQDmiamme amnion of naannDonnoiima ormenmio nxLxan•BCLTD 

•oime maiLgenLxneoiiigDon^^ 0002 ni mrjiig one a nna an •ma •tm] 
annnmnniDBQiiignna a ore rmegnBQDBDfociDenoDore anne mrJaaDmnng meamgriaLiiDe 
neamaneamonananafBnmie nmnanaaniiig momma amniBaneimniaBm 

rmamaanmannanceimnoB DOD2 mmanauxiaana ne gsaanmamoLT] aanaananoTe armaaD 
•age of aningnn mBmanaos toning• a ore annaBnanns amoen 
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Daniel B. Stephens & Associates, Inc. 

Summary of Sample Preparation/Volume Changes 

Initial Sample Data1 

• a n a s • • • • e n 

•oainns • on •CUD 

•oDLeaa nernrm 
•pqgiaa [arm]3) 

Volume Change Post Saturation 

•QDDrjffl • LToinoe • of nnman 
DecnnD ••aqge •eLTM] 

Volume Change Post Drying 
Curve3 

•annam • nonine • of annan 

(g/cm3) (%) 
•eLXDlD ••aqge 
(g/cnrO 

•eLXin 

(%) 
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. 
2Volume Change Post Saturation: Volume change measurements were obtained after saturated hydraulic conductivity testing. 

3Volume 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 Dulk • et Dulk Calculated 

• ravimetric Volumetric •ravimetric Volumetric Density Density Porosity 
Sample Number (%, g/g) (%, cm 3/cm 3) (%, g/g) (%, cm 3/cm 3) (g/cm3) (g/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 C2.2 

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

NA = Notanalynad 
— = This sample was not remolded 
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Daniel B. Stephens & Associates, Inc. 

Summary of Saturated Hydraulic Conductivity Tests 

•versine 
Corrected • ethod of Analysis 

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

Crossroads/Johnson Test Hole 
No. 2 #1 1.30-07 NA • 

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

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

— = • versice correction is unnecessary since coarse fraction • 5% of composite mass 
No = Not re Quested 
NA = Not applicable 

8 



Daniel B. Stephens & Associates, Inc. 

Summary of Moisture Characteristics 
ofthe Initial Drainage Curve 

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

Crossroads/Johnson Test Hole No. 2 #2 0 Dl . • 
17 C0.7 
52 39.2 

130 38.1 
337 37.7 

1275 36.7 
1 ••81 25.3 
3C877 19.3 

197229 11.7 
8L9860 7.6 

Crossroads/Johnson Test Hole No. 2 #3 0 rD.9 
22 D1.1 
73 LJ3.9 

158 39.6 
337 39. • 

1275 38.6 
22D36 2Q0 
73120 17.1 

391195 9.D 
8L9860 8.2 

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



Daniel B. Stephens & Assodates, Inc. 

Summary of Calculated Unsaturated Hydraulic Properties 

•versiLe Corrected 

a N er 

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 •0.LJ5 NA NA 

— = • versia correction is unnecessary since coarse fraction • 5% of composite mass 
No = Not recuested 
NA = Not applicable 

10 



Daniel B. Stephens & Associates, Inc. 

Summary of Atterberg Tests 

Sample Number flDuid Limit Plastic Omit Plasticity IndeD Classification 
Crossroads/Johnson Test 

Hole No. 2 56 29 27 CH 

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

11 



Daniel B. Stephens & Associates, Inc. 

Summary of Specific Gravity Tests 

Sample Number 

••75mm Daterial 
Specific Percent of 
• ravity Dulk Sample 

••75mm Daterial Dulk Sample 
Specific Percent of 
gravity Dulk Sample 

Specific 
• ravity 

Crossroads/Johnson 
Test Hole No. 2 2.73 100 2.73 

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



Initial Properties 

13 



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 Qulk D et Dulk Calculated 

• ravimetric Volumetric • ravimetric Volumetric Density Density Porosity 
Sample Number (%• g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (a/cm3) (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 3no — 1.57 1.91 •2.2 

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 Dngineering 
Job Number: DQ11.02LTJ.00 

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

Depth: 72'-7D 

As Deceived aemolded 

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. LVDowd 
Data entered by: D. a'Dowd 

Checked by: J. Hines 

Comments: 

DO eight including tares 
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 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 
Sample volume (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 
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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 

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 

Remolded 

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 
Data entered by: D. O'Dowd 

Checked by: J. Hines 

Comments: 

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

17 



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

Summary of Saturated Hydraulic Conductivity Tests 

Oversize 
Corrected Method of Analysis 

KSat 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 

79 



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: ED In situ sample, extruded 

Length (cm): 4.883 Diameter (cm): 5.086 • Remolded Sample 

Area (cm2): 19.09 Length (cm): 4.954 Number of Lifts: NA 

Volume (cm 3): 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/cm 3): 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 2 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 

Depth: 72-74' 
Effluent Average 
Pipette Gradient Flow 

Date Time 
Temp 
(°C) 

Influent 
Pipette 

Reading Reading (AH/AL) (cm ) Time (s) 

Ratio Change in 
Elapsed (outflow to Head (Not to ksat T°C 

inflow) exceed 25%) (cm/s) 
ksa, Corrected 

(cm/s) 

Test#1: 
08-Dec-11 
08-Dec-11 

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

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

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

10:51:50 
13:15:15 

13:15:15 
14:20:10 

14:20:10 
15:36:30 

15:36:30 
16:29:25 

20.1 
20.4 

20.4 
20.6 

20.6 
20.7 

20.7 
20.7 

4.65 
5.00 

5.00 
5.20 

5.20 
5.40 

5.40 
5.55 

20.10 
19.75 

19.75 
19.55 

19.55 
19.35 

19.35 
19.20 

17.80 
17.64 

17.64 
17.54 

17.54 
17.45 

17.45 
17.38 

0.30 

0.17 

0.17 

0.13 

8605 

3895 

4580 

3175 

1.00 

1.00 

1.00 

1.00 

1% 

1% 

1% 

0% 

1.13E-07 

1 44E-07 

1.23E-07 

1.13E-07 

1.42E-07 

1.21E-07 

1.34E-07 1.32E-07 

1 70E-07 

! 1 50E-07 

1 30E-07 

1.10E-07 

9.00E-08 

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

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 



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-sectionalarea (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-I1 

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-I1 
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); 2.8E-05 
Oversize Corrected Ksat (cm/sec); NA 

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

Velocity vs. Hydraulic Gradient 

i 
o 
o o 

I 

0.00018 

0.00016 

0.00014 

0.00012 

0.00010 

0.00008 
4 5 6 

Hydraulic Gradient (cm/cm) 

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 
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 QD} 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); 1.4E-06 
Oversize Corrected Ksat (cm/sec); NA 

Comments: 

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

1 
u 
o 

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 



Moisture Retention 
Characteristics 

24 



Daniel B. Stephens & Associates, Inc. 

Summary of Moisture Characteristics 
of the 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). 
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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 



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/cm0): 1.57 
Measured particle density (g/cmJ): 2.72 
Initial calculated total porosity (% ): 42.16 

Hanging column: 

Pressure plate: 

Matric Moisture 
Weight* Potential Contend 

Date Time (g) (-cm water) (% vol) 
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 

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

Volume Adjusted Data1 

Adjusted 
Matric Adjusted % Volume Adjusted Calculated 

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

Hanging column: 0.0 
17.0 
52.0 
130.0 

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 
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 Content1, 

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 (£} (-cm water) (% vol) 
Relative humidity box: 9-Dec-11 9^0 82.68 849860 7J34 

Volume Adjusted Data1 

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

(-cm water) (cm3) (%J (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 
f 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 
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 
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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 
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Daniel B. Stephens & Associates, Inc. 

Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 
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Daniel B. Stephens & Associates, Inc. 

1.E+00 j 

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 
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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 
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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 
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Daniel B. Stephens & Associates, Inc. 

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

Job Name: 
Job Number: 

Sample Number: 
Ring Number: 

Depth: 

Atkins Engineering 
LB11.0244.00 
Crossroads/Johnson Test Hole No. 2 #3 
NA 
72'-74' 

Dry wt. 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/cm13): 1.69 
Measured particle density (g/cm"): 2.72 
Initial calculated total porosity (%): 38.04 

Matric Moisture 
Weight* Potential Content1 

Date Time (gj (-cm water) (% vol) 
Hanging column: 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 

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

Hanging column: 

Pressure plate: 

Matric 
Potential 

(-cm water) 
0.0 

22.0 
73.0 
158.0 

337 
1275 

Volume Adjusted Data1 

Adjusted 
Volume 
(cm3) 

% Volume 
Change2 

Adjusted 
Density 
(g/cm3) 

Adjusted 
Calculated 

Porosity 

m 

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 #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 9:20 82.68 849860 8.19 

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 
* 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 
Data entered by: C. Krous 

Checked by: J. Hines 36 



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. 
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Plot of Relative Hydraulic Conductivity vs Moisture Content 
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 
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Daniel B. Stephens & Associates, Inc. 
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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 

1.E+00 

1.E-01 

1.E-02 

1.E-03 
> 
o 
3 •o 
O 1.E-04 
O 
o 
3 

2 
>1.E-05 

CJ) 
> 

r2 1.E-06 

1.E-07 

1.E-08 

1.E-09 
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) 

41 



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 

Sample Number 

<4.75mm Material 
Specific 
Gravity 

Percent of 
Bulk Sample 

>4.75mm Material 
Specific 
Gravity 

Percent of 
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 
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Daniel B. Stephens & Associates, Inc. 

Data for Specific Gravity for Sample: 
Crossroads/Johnson Test Hole No. 2 

Job Name: 
Job Number: 

Sample Number: 
Ring Number: 

Depth: 

Atkins Engineering 
LB11.0244.00 
Crossroads/Johnson Test Hole No. 2 
NA 
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 7r/a/ 2 
Weight ofpycnometer filled w/air (g) 95.80 . 93.69 

Weight ofpycnometer 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 at20"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 
Data 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 / \ R D I I \ l / \ 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 1 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 Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

Chloride 19200 4.00 11/18/2011 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 daim arising, whether based In contract or tort, shall be Bmited 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, less 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 

daim Js based upon anf 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 

P. 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 llmlt 

RPD Relative Percent Difference 

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

*** Insufficient time to reach temperature. 

Chloride by SM4500C1-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 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 thall 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 tha cervices 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 ~ | 



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

101 East Mar land, Hobbs , NM 88240 

(575) 393-2326 FAX (575) 393-2476 

Company Name: /^.J £ X>7 <2_ 

Project Manager: fijoy f€. !<iA-SCC^\ 

Address: 

City: 

Phone #: 

State: 

Fax#: 

Project #2_ __ J Project Owner: 

Project Name i j & l J l l J f S . 

Project Location: 

Sampler Name: 

FORWaUSEOMLV 

Lab I.D. Sample I.D; 

<BILL:TO_ ANALYSIS REQUEST 
P. O. #: 

Company: 

At tn: 

Address:. 

City:^_ 

State: Zip: 

Phone #: 

Fax#: 
MATRIX 

o a, 

J i 3 | f 
O | o> j o 

TT 

PRESERV 

UJ -J 

< ! o 
go o 
a. ~~, 
< It? 

SAMPLING 

OATE 

//vary/ 
TIME 

I 

PLEASE NOTE: -UaSwMy cnyj Camuys*. Ctt£n<slY< fcHuSty a^d el curs eccsusW •cme-d'y any ctum c*>rso>g vJxrUirf r»scd n tcntmt or tcri. W»»B o? Emled ro tiv. ;*mo\«\t pajd htiT>e dienl frM One 
wtarnrM*. AU alxtaa ipcauttaip tw**-f« OBfltnerce nrxl any oflict cause wtvatrowcr vro* br deemeU vrtirvcH Brttcc mnie in wteng snd rewveo try Csnfirutl wtfw 30 days after corrptebpti at Ove apflraU* 
•onyicA. Ir i » eVcni uttaj) Card«W>l b« ttabto tor ncldenUl of coraei}t»;ritaI damages. fitto&ttg wtttout limitation;, btormrEa irwruptiwis, terns ol upa, or i » i oi niofitu iricMted bv dient, its ̂ ubwaiwie*, 
affBafgsoMrug.gs^^ oiheiwae. 

Relinquished By: 

ReimcfUished By: 

Time: 

-/J?.Z; 
Date: . 

I Time: 
De j ivered By : (Ci rc le One) 

SampleryUPS - Bus - Other. 

Sample Condition 
Cool Intact 

I Yes i 
No n Won 

CHECKED BY: 

Phone Result: Yes U No |Add'l Phone, ft: , 
Pax Result: • Yes • No i Add'l Fax #: 
REMARKS: 

Hush /// 
• t Cardinal cannot accept verbal changes. Please fax written changes to 505-393-2476 J Page 4 of 4 | 



E N G I N E E R I N G S 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#WENMIRP.MWD,11 

Date 
Drill Start 
Drill End 
Boring Location 
Site Location 

11/16711 
9:00 
15:00 .: .: 
33°17'46"N, 103°24'31"W 
33«17'46"N, 103'24'31'W 

Auger Type 
Logged By 

:3V. Hollow Stem 
: K. Bates 

u. 

5 -

10-

1 5 -

20-

25-

30-

35-

40-

45-

50-

65-

70-

75-

8 0 -

Si. 
a. 
-E 
to 
CO 

DESCRIPTION 

I 

CL 

CL 

CL 

CH 

CH 

CH 

CH 

CD 

a 
s 

12: 

13 

14 

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' 

' . V . t 
$ 

•V 
t ;< 

A, :'V i * •*", 
t . ' 

V .«*, V .«*, 
V 

*; 
r. 
'?: •V 

$ 

f: 
V 

?; 

f: 
V 

?; 
$ 
•V 

•V 
t , % 

' i i ; 

' . V . * 

•*. 
i ' 

V V 

;< .V 

'£ 
•V 

. V 

•£ 

—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 
AugerType 

: 11/17/11 (10:20) 
: 12/13/11 
:90' NEofBorel [' 
: 33°17'46"N, 103°24'31"W 
: 3V4 Hollow Stem, 8Y, Air Rods 

Logged By 

8 DESCRIPTION 

105-

CL 

CL 

CL 

CL 

CL 

CL 

CH 

LS 

CH 

CL 

13 

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' 

<•;'• 

•H —Cement grout 

—Cement grout 

PVC Sch; 40 Casing 

Baroid well grout 

-3 3/8" drill hole w/air tools 


