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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, NNM.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-4A
show the perched water to occur on top of brown clay. This is likely a localized clay lens within
the Ogallala formation. Spilled produced water at the site appears to be the source of this
groundwater zone.



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. :



Table 1 Groundwater chloride concentrations. *Assumed; insufficient data. “Sampled during drilling.

Site Sample Date Well Name(s) Groundwater Zone | Chloride (mg/L)
June 13, 2007 MW-14 Lower Perched 21,000
MW-1 Regional Aquifer 550
July 9, 2007 MW-2 Regional Aquifer 560
MW-3 Regional Aquifer 620
RW-1 Upper Perched 50,000
Station 11 MW-1 Regional Aquifer 230
MW-2 Regional Aquifer 200
June 21, 2011 MW-3 Regional Aquifer 200
MW-4 Lower Perched 36,000
MW-5 Upper Perched 18,800
MW-6 Lower Perched 22,400
MW-1, NW Background,
6-Inch Leak | May 20, 2011 West Backgroundgr Lower Perched 17,000
MW-2, E. Leak Source, East 2” Lower Perched 64,000
New Spill | November 18, 2011 | B4 Lower Perched 19,200
July 9, 2007 Sand Hill.Win(.imill, NW Win.dmill Reg%onal Aquifer* 390
Windmills > Lucky Wmdmlll, SW Wmdrplll . Reg%onal Aqu?fer* 460
May 20 2011 Sand Hill Windmill, NW Windmill | Regional Aquifer* 530
i 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, to
be 5.2x10°® 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 Ky, values of 1.3x107, 2.8x10° , and 1.4x10® 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, due to the variability in the results of the other three sub-
samples, and found its value to be on the order of 10 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, 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




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 of the model input parameters selected for
the model.

Table 2 Hydrus model input parameters

Parameter HYDRUS “Sandy Loam” Fat Yellow Clay
Residual soil water content, 6, (%) 0.065 0.00
Saturated soil water content, 8, (%) 0.40 0.41
o (cm™) 0.075 0.00025
n (dimensionless) 1.89 1.30
Saturated permeability, K., (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 (L*L%T) and cumulative flux has the
dimension of volume per unit area (L*/L?). 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*/ft?, while the 20 feet of fat yellow clay with
15% moisture content would have an equivalent water amount of 3 ft*/ft, for a total of 6.3 ft*/f?
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 ft’/ft%,
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



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.

Summary

The study area consists of three produced water spill sites that have contributed to the presence
of perched groundwater, separate from a regional aquifer. A layer of fat yellow clay is present
across the study area that acts as an aquitard, preventing the migration of perched produced
groundwater from reaching the regional aquifer. Chloride data from groundwater samples across
the site show the perched groundwater to not be in communication with the regional aquifer. A
one-dimensional vadose zone numerical model, created to simulate the migration of perched
groundwater through the fat yellow clay, shows under simulations of 5 and 10 feet of perched
produced water on a 30-foot layer of fat yellow clay that no perched produced water is predicted
to pass through the clay layer after 10,000 years.
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Appendix 1

Select documents related to the Station 11 site



CARDINAL
Laboratories

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

July 14, 2011

ROY R. RASCON

WHOLE EARTH ENVIRONMENTAL, INC,
2103 ARBOR COVE

KATY, TX 77494

RE: NMSWD STA. #11

Enclosed are the results of analyses for samples received by the laboratory on 06/23/11 9:47.
Cardinal Laboratories is accredited through Texas NELAP for:

Method SW-846 8021  Benzene, Toluene, Ethyl Benzene, and Total Xylenes

Method SW-846 8260  Benzene, Toluene, Ethyl Benzene, and Total Xylenes

Method TX 1005 Total Petroleum Hydorcarbons

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

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

Method EPA 552.2 Haloacetic Acids (HAA-5)

Method EPA 524.2 Total Trihalomethanes (TTHM)
Method EPA 524.4 Regulated VOCs (V2, V3)

Accreditation applies to public drinking water matrices.

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

Sincerely,

Celey D. Keene
Lab Director/Quality Manager




CARDINAL
L.aboratories

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)
Blcarbonate 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Alkallnity, 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 Anaiyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Bromide 118 12,5 07/12/2011 ND 0.580 116 0.500
BTEX 82608 mg/L Analyzed By: CMS
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4,71
Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4,46
Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52
Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78
Surrogate: Dibromofluoromethane 131% 80-120
Surrogate: Toluene-d8 90.8 % 80-120
Surrogate: 4-Bromofluorobenzene 77.6 % 80-120
Calclum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Calclum 6090 100 07/06/2011 ND 5.49 110 5.00 0.545
Carboenate 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

PLEASE NOTE:  Liability and Damages.

any other cause whatsoever shali be deemed waived unless made in wiiting and received by Cardinal within thirty (30) days after completion of the applicable service.

Cardinals fability 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.
In no event shall Cardinal be lable for incidental or consequential damages,

*=Accredited Analyte

Al claims, including those for negligence and

including, without lmitation, business intemruptions, loss of use, or loss of profits incurmed by client, its subsidiarles, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
claim &s based upon any of the above stated reasons or otherwise, Results refate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories,

45@/254‘6‘44/

Celey D. Keene, Lab Director/Quality Manager




QCARDI NAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 8§240

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 Qualifler
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 Qualifiler
Potassium <100 100 07/06/2011 ND 10.8 108 10.0 7.14
Sodlum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Sodium 20600 ;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 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: Liabiity and Damages. Cardinals liabiity and client’s exclusive remedy for any claim arising, whether based in contract or tor, shall be fmited to the amount paid by client for analyses. Al clalms, including those for negligence and
any other cause whatsoever shali be deemed waived unless made in writing and recelved by Cardinal within thirty (30) days after completion of the applicable service. In no event chafl Cardinai be liable for incidental or consequential damages,
including, without limitation, business intemruptions, loss of use, or loss of profits incured by client, its subsidiarles, affifistes or successors arising out of or relsted to the peformance of the services hereunder by Cardinal, regardiess of whether such
ciaim ks based upon any of the above stated reasons or otherwiss. Results refate only to the samples identified above. This report shall ot be reproduced except in full with written approval of Cardinal Laboratories,

&Z?/Z}J‘C‘“g/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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)
TDS 160.1 mg/L Analyzed By: HM
Analyte Result Reporting Uimit 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 97.6 820 112

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  LUabiity and Damages. Cardinals fiability and cllent’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses. Al claims, Including those for negligence and
any other cause whatsoever shall be deemed walved unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable servica. In no event shall Cardinal be liable for incidental or consequential damages,
including, without fimitation, business interruptions, loss of use, or loss of profits incumed by client, its subsidiaries, affiliates or successors arising out of or related to the peformance of the services hereunder by Cardinal, regardless of whather such
clalm is based upon any of the above stated reasons of otherwise. Results relate only to the samples identified above. This repart shall not be reproduced except In full with written approval of Cardinal Laboratories.

44(2/2_‘3-"6“”;/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL

La b © rat ories 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)

Blcarbonate 310.1M 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
Bromlde, 4500 Br mg/kg Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
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
Calclum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Calclum 48.2 . 5.00 07/06/2011 ND 5.49 110 5.00 0.545
Carbonate 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Alkalinity, Carbonate <0.00 0.00 06/28/2011 ND
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Uabilty and Damages. Cardinal's liability and clients exclusive remedy for any claim arising, whether based in contract or tor, shall be limited to the amount paid by client for analyses. All claims, including those for negligence and
any other cause whatsoover shall be deemed waived unless made In writing and roceived by Cardinal within thirty (30) days after completion of the applicabla service. In no event chall Cardinal be liable for incidental or consequential damages,
including, without fimitation, bucinese interruptions, foss of uce, or focs of profts Incurred by clent, its subsldiaries, affillates or successors aring out of of related to the performance of the seivices hersunder by Cardinal, regardiess of whether such
claim is basad upon any of the above stated reasons or otherwise. Results relate only to the samples ientified above. This report shal not be reproduced except in full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Quallfier
Chioride 230 4.00 06/28/2011 ND 112 112 100 0.00
Conductivity 120.1 uS/cm Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Conductivity 1650 1.00 06/24/2011 ND 1430 101 1410 0.00
Magnesium, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Magnesium 11.8 5.00 07/06/2011 ND 27.9 112 25.0 0.358
pH pH Units Analyzed By: HM
Analyte Result Reporting Limit 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
Potasslum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Potasslum 5.43 5.00 07/06/2011 ND 10.8 108 10.0 7.14
Sodlum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Sodlum 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 Qualifler
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

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE: Uabilty and Damages. Cardinals liability and clients exclusive remedy for any claim arising, whether based in comtract or tort, shall be lUmited to the amount paid by client for analyses. All daims, including those for negligence and
any other cause whatsoever shall be deemed wahed unless mode In wriing and recelved by Camdinal within thity (30) days after completion of the applicable service. In no event chall Cardinal be liable for incidental or consequential damages,
including, without fimiation, business interruptions, loss of use, or loss of profits incumed by client, its subsidiaries, affilistes or successors arising out of of related to the performance of the services hereunder by Cardina), regandiess of whether such
claim s based upon any of the above stated reasons or otherwise. Resutts relatz only to the samples Identified above, This report shall not be reproduced except In full with written approval of Cardinal Laboratories.

44?/2:,-/4“4_,

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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

Recelved: 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)
TDS 160.1 mg/L Analyzed By: HM
Analyte Result Reporting Limit 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 Qualifler
Alkalinity, Total 196 4.00 06/28/2011 ND 800 97.6 820 1.12

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liabllity and Damages. Cardinal's liability and client's exciusive remedy for any claim arising, whether based in conract or tort, shall be lmited to the amount paid by client for analyses. Al claims, incuding those for negligence and
any other cause whatsoever shall be deemed waived unless made in writing and recelved by Cardinal within thity (30) days after completion of the applicable service. In no event shall Cardinal be lable for incidental or consequential damages,

including, without limitation, business interruptions, loss of use, or ioss of profits incued by client, its subsidiarles, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
claim ks based upon any of the above stated reasons or otherwise. Results refate only to the camples identified above. This report shall not be raproduced sxcept In full with written approval of Cardinal Laboratories.

&&E/&-m/

Celey D. Keene, Lab Director/Quality Manager




Q CARDINAL
l'— a b © rato r l eSS PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:
WHOLE EARTH ENVIRONMENTAL, INC.

ROY R. RASCON

2103 ARBOR COVE

KATY TX, 77494

Fax To: (281) 394-2051
Received: 06/23/2011 Sampling Date: 06/21/2011
Reported: 07/14/2011 Sampling Type: Water
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN

Sample ID: MW #2 (H101296-03)

Blcarbonate 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
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 Qualifler
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 Qualifler
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
Calclum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Calclum : 47.0 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 Qualifler
Alkalinity, Carbonate <0.00 0.00 06/28/2011 ND
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Liabiity and Damages. Cardinal's Hability and client's exclusive remedy for any claim arising, whether based in contract or tort, shali be limited to the amount pald by client for analyses. Al claims, Including those for negligence and
any other cause whatsoever shali be deemed waived unless made in wiiting and recelved by Cardinal within thity (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or conssquential damages,
Including, without limhation, business interuptions, loss of uss, or loss of profits icumed by client, its subsidlaries, affiiates or successors arising out of of related to the performance of the services hereunder by Cardinal, regardless of whether such
claim is based upon any of the above stated reasons of otherwise. Results relats only to the samples identified above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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

Analytical Results For:

WHOLE EARTH ENVIRONMENTAL, INC.

ROY R. RASCON
2103 ARBOR COVE
KATY TX, 77494
Fax To: (281) 394-2051
Received: 06/23/2011 Sampling Date: 06/21/2011
Reported: 07/14/2011 Sampling Type: Water
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: MW #2 (H101296-03)
Chloride, SM4500CI-8 ma/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank 8S % Recovery True Value QC RPD Qualifler
Chloride 200 4.00 06/28/2011 ND 112 112 100 0.00
Conductivity 120.1 u$/cm Analyzed By: HM
Analyte Resuit Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Conductivity 1580 1.00 06/24/2011 ND 1430 101 1410 0.00
Magnesium, 200.7 mg/L Analyzed By: CK
Analyte Resuit 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
Sodlum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Quallfier
Sodlum 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 Quallfier
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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE:  Llability and Damages. Cardinal's [iability and client's exclusive remedy for any claim arising, whether based in contract or tort, shali be limited to the amount paid by cllent for analyses. All claims, Inciuding those for negligence and
zny other causs whatsoever shall be deemed waived unless made in wiiing and received by Candinal within thity (30) days after completion of the applicable service. In no event shall Cardinal be liable for Incidental or consequential damages,
{ncluding, without Kmitation, business (nterruptions, loss of use, or loss of profis cumed by client, i5 subsidiaries, affiliates of successors arising out of or related to the peformance of the services hereunder by Cardinal, regardless of whether such
claim s based upon any of the sbove 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.
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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

Analytical Results For:

WHOLE EARTH ENVIRONMENTAL, INC,
ROY R. RASCON

2103 ARBOR COVE

KATY TX, 77494

Fax To: (281) 394-2051

Received: 06/23/2011 Sampling Date: 06/21/2011
Reported: 07/14/2011 Sampling Type: Water
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: MW #2 (H101296-03)
TDS 160.1 mg/L Analyzed By: HM
Analyte Resuit Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
DS 919 5.00 06/27/2011 ND 229 95.4 240 6.45
Total Alkalinity 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Quallfler
Alkalinity, Total 310 4.00 06/28/2011 ND 800 97.6 820 1.12

*=Accredited Analyte

PLEASE NOTE: Liabity and Damages. Cardinal’s [lablfity and client’s exclusive remedy for any claim arising, whether based in comtract or tort, shall be fimited to the amount paid by client for analyses. All claims, including those for negligence and
gny other cause whatsoaver shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicabla sarvica. In no event chall Cardinal be liable for incidental or consequential damages,
including, withowt fimitation, business Interruptions. loss of use, or loss of profits incumed by client, its subsidiaries, affifiates or successors arsing out of o refated to the performance of the services hereunder by Cardinal, regardiess of whether such
claim Is based upon any of the above stated reasons or othermise. Results relate only to the samples identified above. This report shall not be repraduced except In full with written approval of Cardinal Laboratories.

%Z}-M,‘/

Celey D. Keene, Lab Director/Quality Manager

Cardinal Laboratories




CARDINAL
Laboratories

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)
Blcarbonate 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit 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
BYEX 82608 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 140 % 80-120
Surrogate: Toluene-d8 92.5% 80-120
Surrogate: 4-Bromofluorobenzene 77.3 % 80-120
Calclum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Calclum 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

PLEASE NOTE:

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days after completion of tha applicabla cervice,

Liabilty and Damages. Cardinals fability and clients exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.

*=Accredited Analyte

Al claims, including those for negligence and
In no event chall Cardinal be liabla for incidental or consaquential damagas,

including, without fmtation, busiess kterruptions, doss of use, of foss of profits [ncured by client, is subsidiaries, affiliates of successors arsing out of or related to the performance of the seivices hereunder by Cardingl, regardicss of whether such
clalm 15 basad upon any of the above stated reasons or otherwise. Results relate only to the samples Kentified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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)
Chioride, SM4500Ci-B mg/L Angalyzed 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 8S % 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 Vaiue 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 Resuit Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
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 Qualifler
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 Resuit Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE:  LUabilty and Damages. Cardinal's hablity and client’s exclusive remedy for any claim arising, whether based in comtract or tort, shall be imited to the amount paid by client for analyses. All claims, including these for negligence and
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days after completion of the applicable servica. In no event chall Cardinal be (lable for incidental or consequential damages,
Including, without fimiation, business fnterruptions, loss of use, or foss of profits incumed by client, its subsidiarles, affifiates or successors arking out of or related to the performance of tha services hereunder by Cardinal, regardiess 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 Laborataries.

&4@/25-@.2/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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:  Liablity and Damages. Cardinal’s liabllity and client's exclusive remedy for any chim arising, whether based in contract or tort, shall be fimited to the amount paid by client for analyses. Al ciaims, inciuding those for naegligence and
any other cause whatsoever shall bs deemed waived unless made in writing and recetved by Cardinal within thity (30) days after completion of the applicable service. In no evant shall Cardinal be lable for incidental or consequential  damages,

including, withowt Gmiation, business intemuptions, foss of use, or loss of profits incumed by cllent, its subsidiaries, affiliates o successors arising out of or related to the performance of the services hereunder by Cacdinal, regardiess of whether such
claim Is based upon any of the above stated reasons or otherwise. Results relate only to the samples identifiad above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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 #4 (H101296-05)
Bicarbonate 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery  True Value QC RPD Qualifier
Alkalinlty, Bicarbonate 83.0 5.00 06/28/2011 ND 976 97.6 1000 0.913
Bromide, 4500 Br mg/kg Analyzed By: HM
Analyte Resuft 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
Caiclum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Calclum 5310 100 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

PLEASE NOTE:  Liabilty and Damages.

Cardinal’s Gability and client'’s exclusive remedy for any claim arising, whether based in contract o toft, shall be lmited to the amount paid by ciient for analyses.
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.

*=Accredited Analyte

Al claims, Including those for negligence and
In no event chall Cardinal be liable for incidantal or consaquential damages,

including, without (mitation, buskess (nterruptions, loss of use, or loss of profits Incumed by client, its subsidiaries, affillates or successors arising out of or related to the performance of the services hereunder by Cardine), regardiess 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 writtsn approval of Cardinal Laboratories.

éég/b-/gv—-zz—/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
LLaboratories

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 Sampiing Type: Water
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN

Sample ID: MW #4 (H101296-05)

Chloride, SM4500Ci-B mg/L Analyzed By: HM

Analyte Result Reporting 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 Qualifler
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 Qualifler
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 Qualifler
pH 6.63 0.100 06/24/2011 7.01 100 7.00 0.300
Potassium, 200.7 mg/L Analyzed By: CK

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
Potassium <100 100 07/06/2011 ND 10.8 108 i0.0 7.14
Sodium, 200.7 mg/L Analyzed By: CK

Analyte Result Réportlng Lmit , 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 Qualifler
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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE:  Lablity and Damages. Cardinal’s fability 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. Al claims, including those for negligence and
any other cause whatsocver shall be deemed walved unless made in wiiting and recelved by Cardinal within thirty (30) days after complation of the applicable sarvica, In no event shall Cardinal ba liable for incidental or consequential damages,
Including, without lmitation, business interruptions, lass of use, or loss of profits incumed by client, its subsidiaries, affiliates or successors arking out of of related to the performance of the services hereundes by Cardinal, regardiess of whether such
claim is basad 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.
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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 #4 (H101296-05)
TDS 160.1 mg/L Analyzed 8y: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
DS 52500 5.00 06/27/2011 ND 229 95.4 240 6.45
Total Alkalinity 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Alkalinity, Total 68.0 4.00 06/28/2011 ND 800 97.6 820 1.12

Cardinal Laboratories *=Accredited Analyte

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

Including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affitiates or successors arising out of or relatad to the peformance of the cervicas hsraunder by Cardinal, regardless of whether such
claim is based upan any of the above stated reasons o otherwise, Resuls relate only to the samples identified above. This report shall not be reproduced except In full with written appraval of Cardinal Laboratories.

44..2_/&-/{“4/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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 #5 (H101296-06)

Blcarbonate 310.1M mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifter
Calclum 1820 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:  Liablity and Damages. Cardinal's {flabliity and client's exclusive remedy for any caim arising, whether based in contract or tort, shall be @mited to the amount pald by client for analyses. Al claims, Including those Ffor negligence and
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages,
{ncluding, without (imitation, business interruptions, loss of use, or loss of profis incurred by cilent, its subsidiaries, affiliates or successors arising out of o related to the performance of the services hereunder by Cardinal, regandiess of whether such
clalm is based upon eny of the abave stated reasons or otherwise. Results relate only to the samples identified above. This repart chall not be reproduced except in full with written approval of Cardinal Laboratories,

4&3/’& -@4/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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 #5 (H101296-06)
Chiorlde, 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
Conductlvity 120.1 u$/cm Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Quallfier
Conductivity 39800 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 Quallfler
Magnesium 198 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 Biank BS % Recovery True Value QC RPD Qualifler
pH 7.28 0.100 06/24/2011 7.01 100 7.00 0.300
Potasslum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit 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 Reportlng Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
Sodlum 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 Quallfier
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:  LUablity and Damages. Cardinal’s liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be lmited to the amount paid by client for analysas. Al claims, Including these for negligence and
any other cause whatsoever shall be deemed waived unless made [n writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event shall Cardinal be fiable for incidental or consequential damages,
Including, without (imiation, business interruptions, loss of use, or loss of profis incumed by client, #5 subsidiaries, affillates or successors arsing out of of relsted to the performance of the services hereunder by Cacdinal, 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 fult with written approval of Cardinal Laboratories.

44(2/25._&@4_/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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 #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:  Labilty and Damages. Cardinal's llabilty and client’s exciusive remedy for any claim arising, whether based in contract o tort, shall be limited to the amount pald by client for analyses. Al claims, including those for negligence and
any other cause whatsosver shall be desmed waived unless made in writing and recelved by Cardinal within thity (30) days after completion of the applicable service. In no event shall Cardinal be liabie for incidental or consequential damages,
including, without (imRation, business interruptions, kss of use, or loss of profits incumed by client, its subsidiaries, affiliates or successors arking out of or related to the performancs of the carvices 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 Cardina) Laboratories,

441/25_@4/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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

Analytical Results For:
WHOLE EARTH ENVIRONMENTAL, INC.

ROY R. RASCON
2103 ARBOR COVE
KATY TX, 77494
Fax To: (281) 394-2051
Received: 06/23/2011 Sampling Date: 06/21/2011
Reported: 07/14/2011 Sampling Type: Water
Project Name: NMSWD STA. #11 Sampling Condition: Cool & Intact
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: NOT GIVEN
Sample ID: MW #6 (H101296-07)
Bicarbonate 310.1M mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Alkallnity, Bicarbonate 24.4 5.00 06/28/2011 ND 976 97.6 1000 0.913
Bromlde, 4500 Br mg/kg Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Bromide 924 12,5 07/12/2011 ND 0.580 116 0.500
BTEX 82608 mg/L Analyzed By: CMS
Anaiyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Benzene* <0.001 0.001 06/24/2011 ND 0.021 107 0.0200 4.71
Toluene* <0.001 0.001 06/24/2011 ND 0.021 106 0.0200 4.46
Ethylbenzene* <0.001 0.001 06/24/2011 ND 0.021 103 0.0200 4.52
Total Xylenes* <0.003 0.003 06/24/2011 ND 0.062 103 0.0600 3.78
Surrogate: Dibromofluoromethane 137 % 80-120
Surrogate: Toluene-d8 90.2% 80-120
Surrogate: 4-Bromofluorobenzene 80.6 % 80-120
Calclum, 200.7 mg/L Analyzed By: CK
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Calclum 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 Quallfler
Alkalinity, Carbonate <0.00 0.00 06/28/2011 ND

Cardinal Laboratories

PLEASE NOTE:  Uablity and Damages.

Cardinal’s fabillty and client’s exclusive remedy for any claim arising, whether based in comtract or tort, shall be limited to the amount paid by client for analyses.
any cther cause whatsoever shall be deemed walved unless made in writing and recelved by Candinal within thity (30) days afer completion of the applicable service.

*=Accredited Analyte

Alf claims, including those for negligence and

In po event shall Cardinal be lable for Incidental or consequential damages,

including, without (imtation, business interruptions, foss of use, or foss of profits incured by clent, fts subsidiaries, affilates of successors arking out of of refated to the peformance of the services hereunder by Cardinal, regardiess of whather such
cisim s 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 Laboratoriss,
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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 Limit 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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Quallfier
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 Limit 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
Suifate 375.4 mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier
Suifate 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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE:  Liability and Damages. Cardinals Fability 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 wiiing and recelved by Cardinal within thity (30) days after completion of the applicable service. In no event shall Cardinal be liable for incidental or consequential damages,
including, without limkation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiarles, affiliastes or successors arising out of or related to the performance of the services hereunder by Cardinal, regardiess of whether such
claim ks basad upan any of the above stated reasons or otherwise. Resuits relats only to the camples identified abova. This report shall rot be reproduced except in full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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)
TDS 160.1 mg/L Analyzed By: HM
Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Quallfier
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 Qualifler
Alkallnity, Total 20.0 4.00 06/28/2011 ND 800 97.6 820 1.12

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Uablity and Damages. Cardinal's Gabliity and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be Nimited to the amount paid by client for analyses. Al claims, including those for negligence and
any other cause whatsosver shall be deemed waived unless made in writing and recelved by Cardinal within thity (30) days afer completion of the appficable service. In no event shall Cardinal be [iable for incidental or consequential damages,

Including, without limitation, business Interruptions, loss of use, or loss of profits incumed by client, its subsidiaries, affiiiates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such
clalm Is based upon any of the above stated rassons or otherwise. Results relate only to the samples identified above. This report hall not be reproduced exeept In full with written approval of Cardinal Laboratorles.
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Celey D. Keene, Lab Director/Quality Manager
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Laboratories

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

Notes and Definitions

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

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

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference

* Samples riot received at proper temperature of 6°C or below.

Rk Insufficient time to reach temperature.

- Chloride by SM4500CI-B does not require samples be recelved at or below 6°C
Samples reported on an as recelved basls (wet) unless otherwise noted on report

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Labilty and Damages. Cardinal's lability and diient's exclusive remedy for any clalm arising, whether based in contract or tort, shall be lmited to the amount paid by cllent for analyses. Alf claims, including those for negligenca and
any other cause whatsoever shall be deemed waived unless made in wiiting and received by Cardinal within thity (30) days after completion of the applicable service. In no event shall Cardinal be Sable for incidental or consequential damages,
induding, without limitation, business Intarvuptions, loss of use, or loss of profits incurred by client, its subsidiaries, affilistes or successors arsing out of or related to the performance of the services hereunder by Cardinal, regardiess of whether such
ctaim Is based upon any of the above stated reasons or otherwise, Results refate only to the samples identified above, This report shall not be reproducesd except In full with written approval of Cardinal Laborstories.

4&2/2,_/@44_,

Celey D. Keene, Lab Director/Quality Manager
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'CMB Environmental _‘NMSWDCO - ‘Hall Environmenital Analysis Lab’
: ' ~ ~Monitor Well # 1 ' ' -
Soil Sample Analyltical Results

‘Monitor Well # 1 TPHGRO TPHDRO ‘BIEX Chlerids IDS

SOII Sample Depth _ _ ‘ _
020" "ND 'ND ND  ND
4.0"5.0" ‘ND - ND. ND 150 -
19.09.3"- ‘ND 'ND ND. 130
14 0-14.5" :ND" " ND ND- 210
19.0"-20.0" ND- ND: ND - 620"
'24.0:25.0° 'ND ND . ND -~ 1000 .
29.0':30.0" “ND" ~ ND ND - 3300:
"34.0°-35.5' - ND  ND- ND 2700 -
39.0-40.0' ND- ND. - ND 2300
40.741.2' '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. 7200
: 61 0'-63. 5 (Aqueous)ﬁ ‘ND - ‘ND ND. 21000 . 51000
 63.564.0° ND: ND ND: - 460
89.0'-90:8' ND. " ND ND, ND
104, 4106.8' ‘ND' ND. ‘ND .20

All values are 1n PPM Red Values 1nd1cate concentratzons

above WQCC standards



Weil:
MW-2
Mw-1
MWw-3
NW Windmill

SW Windmill

Tank Battery Fluid

TPHDRO 7PHGRO

ND

ND

ND

35.1

NO

ND

0.057

55

BTEX

ND

ND

ND

20100

Huoride
16
16
16
138

0.66

ND

New Mexico Salt Water Disposal Company

Groundwater Sampling July 09, 2007

By: CMB Environmental Geological Services Inc.

Chloride Bromide
560 26 ND
550 13 13
620 2.7 ND
390 2.8 ND
460 18 26
83000 140 ND

Nitrate  Phosphorus

ND
ND
ND
ND

ND

ND

Pagel

Sulfgte
260
290
360
670

160

1600

Calcium
120
120
210
190

260

3200

Magnesium
n
33
a2
52

32

630

Potassium
88
6.2
1
7.5

4.2

Sodium

350

370

350

330

120

45000 280000

3100

2900

&

7.5

7.31

7.46

75

78

=

1500

1800

2000

1500

170000



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

Lea County, New Mexico

MW #5
TD 30
09 2980

100'

MW #2
TD 139
Regional aquifer WL 116.91

No water above 11691

RW #1 and SB-4A

)
TD 33" and 31"
218" SB-4A
30.82' SB4A

Station 11

Tank Battery
MW #6
TD6s
3.36' 50.87
No water @ 32'in 24 hrs
MW #1 30
TD 135
15 80
Regional aquifer WL 117
MW #4
Monitor/Recovery well . i 8;) 85
2.5" Thickness waler zone (inches or feet)
30.17' Dapth to water [ s —

0 25 50 75
Feet

MW #3
TD 139
Regional aquifer WL 117

No waler above 117

GeoScience Technologies
Kay Havenor, Ph.D., RPG
Roswell, New Mexico
July 6, 2007

Figure 2 Monitor well locations, depth to water and water zone thickness
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New Mexico Salt Water Disposal Company

Disposal Station # 11

Section 21, T.10S. R.34E.N.M.P.M. N
Lea County, New Mexico

GROUNDWATER POTENTIOMETRIC SURFACE MAP
oiikiia SCALE: |" = 34.58' FEET

| 410345 /mﬂ
kil 103.55
| 4103.55 ;
4036 — 4103.6 —
__— 4103.65 ~—— 0y
| 4103.7 = \

| 10875 ——_ 103

o 4103.8\ 116.85
T N 4

@ 4103.23 to 4104

GROUNDWATER FLOW DIRECTION INDICATED BY BLUE FLOW LINES
CONTOUR INTERVAL IS 0.05' FooT.

DEPTH TO WATER MEASURED FROM TOP OF MONITOR WELL CASING AND IS INDICATED BY BLACK NUMBERS ADOVE MONITOR WELL LOCATIONS.
GROUNDWATER CONTOURS ARE DEVELOPED BY SUBTRACTING DEPTH TO GROUNDWATER FROM THE SURVEYED TOP OF MONITOR WELL CASING (ASL).

GROUNDWATER ELEVATIONS (ASL) ARE POSTED BENEATH MONITOR WELL LOCATIONS.

PREPARED BY CLAYTON M. BARNHILL, PG, 08/01/07

FOR: NM SALT WATER DiisPoAL COMPANY
STAGE | ABATEMENT PLAN / MSA - MONITOR WELL INSTALLATION JUNE / JuLY 2007.




SECTION 21, TOWNSHIP 10 SOUTH, RANGE 34 EAST, N.M.P.M.,
LEA COUNTY, ‘ ' NEW MEXICO

STATE PLANE NORTH SIOE
WELL NO. |  COORDINATES ELEVATIONS
Y=887815.1 N |4218.10" GROUND
MW X=803033.8 £ |4218.51' TOP OF CONCRETE

4221.12' .TOP OF, 2" PVC PIPE

Y=887841.7 N |4217.53' GROUND
RW #1 X=803032.8 £ |4217.84' TOP OF CONCRETE
4220.13' TOP OF 4" PVC PIPE

: ¥=888022.4 N |4217.08' GROUND
MW #2 ¥=803003.7 £ |4217.38' TOP OF CONCRETE
-~ 4220,14' TOP OF 2" PVC PIPE

v=ga7828.2 N |4217.60° GROUND

Mw #3 X=803210.2 £ |4217.98' TOP OF CONCRETE
4220.54'_TOP OF 2" PVC PIPE
LEGEND
—\. - pevores Fenoe care
——— - NOTE: GOORDINATES SHOWN HEREON ARE
A= - DENOTES FENGE LINE . WERCATOR GRID ANO CONFORM TO THE
- === ~ DENOTES GUY DOWN © NEW MEXICO COORDINATE SYSTEM

"NEW MEXICO EAST ZONE" NORTH
AMERICAN DATUM 1983,

AT | DIRECTED AND AM
RO, THAT THIS SURVEY 1S

Bl OF v iowleoge SCALE: 1" Inch = 76' Feet
iy AING IN NEW MEXICO,

&M — W U0IAG SS04H JO UoeIOT
03P MaN ‘Ajunos ea
"W "d "W"N ‘3se3x pg abuey ‘ypnog g diysumo] ‘Lz uondag
kL # uonelsg
Kuedwos [esodsiq 19)epp Jes 031X MaN

NEW MEXICO 5,4/.7' WATER DISPOSAL CO.|

No. 12841

.S'URVEY OF DISPOSAL STATION l” N

- EHSON NN, No. 3238 - | SECTON 21, TOWNSHIP 10 SOUTH, RANGE 34 EAST,
PROVIDING SURVEYING SERVICES .HPM LEA COUNTY, NEW MEXICO.
SINCE (348
JOHN WESC%RL%G COMPANY Survey Dote: 07/02/07 IShae! ! of 1 Sheets
mw"#w W.0. Number: 07.11.0830 |Or By: J.R. [fev 12
(605 333147 [ Date: 07/15,/07 |oisk: cogz | 07110830 | 1” = 757




CMB Environmental & Geological Services, Inc.

PO Box 2304 Roswell, NM 88202-2304
cmbenvire@din.com

FIELD BOREHOLE LOG
BOREHOLE NO- MW-4
TOTAL DEPTH 65"

(585) 622-2012 Fax (505) 625-9538
PROJECT INFORMATION DRILLING INFORMATION
PROJECT NMSWD MW Drilling DRILLING CO.: Peterson Dnilling Co
SITE LOCATION: Lea County, NN DRILLER: Charles Johnson
JOB NO RIG TYPE IR TH-60
LOGGED BY: CM Bamlall. PG METHOD OF DRILLING: Aixr Rotuy
PROJECT MANAGER: Rory MecAlinn SAMPLING METHODS:  Split Speon
DATES DRILLED: 041409 HAMMER WT JDROP NA
NOTES: " " = Water level during drilling
Split Spoon Pushed by TH-80 Drilling Rig. & Waleriielistonaiisdwell Page 10f1
SOIL Rec. | PPM BORING WELL
DEPTH | gymBOLS | USCS | SOILDESCRIPTION |SAMP. #,c " [rPH/cl| COMPLETION| DESCRIPTION
: ‘Caent / Grout
SM Ten Brown 25 '
ot spisc  fo.5 1.2’ /
grsand  sit, & caliche Soil |
Samples |0.5' » i/
analyzed| ©
SW Brownmed. gr sand, || for TPE !
wel soted 25 YRE4 I moa 100 [/ || Bentonice
801s 400 !
SC: Clayey Sity Sand, f;‘:o
CL: Brown Fet Clay srxx, 1.0 ;:n/
Chloride
e »
i . ; / §
25% clay " how e o
Total 5',Betonite
SW Very fine BrownSand SRS
7svn.gcnuym 2:"‘" 100 ¥/ .5'-42". 20/40
gravel, perched water || o 1100 Sand 45-
6022 BGS 63.4¢ from .‘m""" 65',0.010 Slot
TOC Completed Wedl. Tas 100 7 Screen 45'-65'
CH Clay, ight cive brown || feet- .
10 bt vebowish brown,

Figure 4 Borehole log MW-4 (Barnhill, 2009)




CMB Environmental & Geological Services, Inc.

PO Box 2304 Roswell, NM 88202-2304

FIELD BOREHOLE LOG
BOREHOLE NO: MW-%

Wuyﬁ com TOTAL DEPTH: 30.
(505) 622.2012 Fax (505) 6250538
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: NMSWD MW Drillimg DRILLING CO Peterson Drilling
SITE LOCATION: Lea Comnty, NM DRILLER Charles Johnson
JOBNC RIG TYPE: IR TH-00
LOGGED BY- C M Bamlall PG METHOD OF DRILLING: Air Rotary
PROJECT MANAGER: Rory McMinn SAMPLING METHODS:  Split Spoon
DATES DRILLED: 41409 HAMMERWT/DROP NA
NOTES: ' 2 = Water level during drilling
Spit Spoon Pushed by TH-80 Drilling Rig. 2 Sl ool Page 1 0f1
Rec. M BORINI WELL
DEPTH | sywBoLS | USCS | SOIL DESCRIPTION |SAMP. ‘L;.: wp::cq COMPLENON |  DESCRITION
0 S Tan, 2.5 YR 812 fine || Cement / Grout
grained sand /caliche /sit || Splic 0.5*
-s mbdure Spoon
m Soil
Samples
analyzed
o . ¥ o g Bentonice
8015
-15 - en
] SW Brown fn, gr., well /DRO,
sored sand 25 YR 64 BTEX,
Chloridd
o trom ) o D 30° Cement
farpace Grout 0'-
sc SC Brownclayeysand25 || to S Batoiite 2°-
-25 YIROW Pasced weter . | Yool 16°. 20/40 Send
T
ﬁ TOC @ 31 57" completed || Boxing :;otazczeen
4 Ul LA by ’ ‘30"
- cL CL: Brown fat clay. m','m' 1.0
feet.
-35

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




CMB Environmental & Geological Services, Inc.

PO Box 2304 Roswell, NM 88202-2304
cmbe,

FIELD BOREHOLE LOG
BOREHOLE NO: MW-6
TOTAL DEPTH: 65

Ccom
(505} 6222012 Fax (505) 6258538
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: NMSWD MW Duilling DRILLING CO. Peterson Drilling Co.
SITE LOCATION: Lea County, NN M DRILLER: Charles Jolmson
JOBNO: RIG TYPE. IR TH-60
LOGGED BY: CM Bamlull, PG METHOD OF DRILLING: Am Rotay
PROJECT MANAGER: Rery McMimn SAMPLING METHODS:  Split Spoon
DATES DRILLED: 041409 HAMMER WT fOROP NA
NOTES ' = Water level during drilling
Spit Spoon Pushed by TH-80 Dnlling Rig = Wakicind tsamalited out Page 1 of 1
SOIL Rec PPM BORING WELL

DEPTH | symaoLs| USCS | SOL DESCRIPTION [SAMP. ‘Im.. TPH/CL| COMPLETION |  DESCRIPTION
0

SM: Ten Brown 25 . Cement / Grouc
-5 ol Splic  J0.5 ; /

10 grsand , sit, & caliche Soil
- v i 2
Samples | 0.5 20
-15 analyzed
for TPH

-20 SW: Brown med. Mod 1.0° |83 7 Bentonite
-25 SC Clayey Sity Sang, || 8015 630

yellow - brown , fn sand, ‘I:go
y: CL Brown Fet Clsy,No || BTEX, 1.0 :go{s
=35 Perched water &t 32 Set || Chloride
-40 temp montor wel at 30 from

5GS andleft open 24 hr., || surface f1.0¢ ¥ / TD 65' Cement
-45 SW: Very fineBrownSend || ©° 1700 Grout 0'-

755 YRES st & clay frace || TO°21 .5' ,Betonite
=50 gravel, perched water || D°P%2 |y o0 [I¥D / .5'-42'. 20/40
_55 $357°BGS 6323 trom || °F 160 Sand 45-

TOC Completed Well :"’"" 65',0.010 Slot
'g o o 53 Screen 45'-65'
-65 CH: Clay, light olive brown || feet- #90a
-0 10 ight yellowish brown,

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

PO Box 2304 Roswell, NM 88202-2304

FIELD BOREHOLE LOG
BOREHOLE NO.: MW-1

cmbenviro@dfn.com TOTAL DEPTH: 13§’
(805) 622-2012 Fax (505) 625-0538
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: NMSWDCO ESA 06/07 DRILLING CO.: GeoProjects International
SITE LOCATION: Lea County, NM DRILLER: Jose Landeros
JOB NO.: RIG TYPE: CME-75
LOGGED BY: Luana Rought, PhD METHOD OF DRILLING: Hollow Stem Auger 4 1/4"
PROJECT MANAGER: CM Barnhill, PG SAMPLING METHODS: Split Spoon
DATES DRILLED: 06/12/07 - 06/29/07 HAMMER WT./DROP 140 Ib., 30 in.
NOTES: = Waler level during driling Page 1 of 1
=  Water level in completed well
USCS | SOIL DESCRIPTION| SAMP. a, o] fom | COMPLETION. DESCRIFTION
] SM: Brown fine gr. o "apm 24r |83 S B
‘ medium gr.sand , silt, & Spoon 9 :
sM caliche Soil an NS
| Samples 5" 0.2
analyzed
|| ML Sand, for TeR f12" (0.1
’ - red brown, fn.sand, | Mod 12" |{0.1
8015
|| ML U GRO 12" 0 4
/DRO, 12" 0.2
= 12 02
e 13 [l0.2 Cement Grout
d 6" NS Set 6" Sch 40
) 2" 0 PPM Wcisut!ao;
1| SW ., 0 PPM casing surface
CH g}:::. :7. 0 PPM to 65'
there NS 0 PPM
CH was ;:: 12" 0 PPM
= R R, o
e 20 o m 1 st
us IO P 16/30 Sand
NS 0 PPM 109.8'-
ss 4" 0 PPM 135',0.010 Slot
NS Screen 114'-
135"
] NS
| ss




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

FIELD BOREHOLE LOG

BOREHOLE NO.: MW-2
TOTAL DEPTH: 135'

cmbenviro@dfn.com
(805) 622-2012 Fax (608) 625-0538
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: NMSWDCO ESA 06/07 DRILLING CO.: GeoProjects International
SITE LOCATION: Lea County, NM DRILLER: Jose Landeros
JOB NO.: RIG TYPE: CME-75
LOGGED BY: Luana Rought, PhD METHOD OF DRILLING: Hollow Stem Auger 4 1/4"
PROJECT MANAGER: CM Barnhill, PG SAMPLING METHODS: Split Spoon
DATES DRILLED: 06/06/07 - 06/13/07 HAMMER WT./DROP 140 1b., 30 in.
NOTES: sz Water level during drilling it o
=  Water level in completed well
Rec. | PID BORING WELL
SOIL DESCRIPTION| SAMP. 4 / InM ppm | COMP DESCRIPTION
SM: Brown fine gr. to spue  faar 4.0 Cement / Grout
medium gr. , siit, & Spoon 4 3
caliche Soil 24" 0.4
Samples 24" 0.3
analyzed
ML: Clayey Silty Sand, for TPH §23" 0
yellow - red brown, fn.sand, ::‘1’5 24" g .:
. GRO 8" .
sy | [o [s
cnioride 24" [|°
SW: Sand , fine gr.red- 8/10' || 0.3 Cement Grout
M 18' 0 - ‘
| SM: Yellowsiitysand 12" 0.3
CH: Fat , It olive " -
hoictaghp Il e ::, 8 .
drilling at 75’ Mudstone? unless
there 18" 0.5
e ol 151l 0
L SANDSTONE: Brown ___[| ample 5,44 |INS 0 135' C +
CH: Clay, siit, sand, yelllow et 18" 0 Grout 0' -M
with carbon? 4 4 106.3',Betonite
19 3
106.3'-111".
9/10' || NS 16/30 Sand
SANDSTONE: Dark gray NS NS 111'~135',0.010
to very dark gray, very ine 2/10' || NS Slot Screen
grained sand. 25% siit and NS 114.5'-135"'
25% clay. Saturated at 117° «ns
bgs. Water @ 116.91' 3/10
TOC 3/10'
1/10"
1/10'




CMB Environmental & Geological Services, Inc.

PO Box 2304 Roswell, NM 88202-2304

FIELD BOREHOLE LOG

BOREHOLE NO.: MW-3
TOTAL DEPTH: 135§’

cmbenviro@dfn.com
(805) 622-2012 Fax (505) 625-05638
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: NMSWDCO ESA 06/07 DRILLING CO.: GeoProjects International
SITE LOCATION: Lea County, NM DRILLER: Jose Landeros
JOB NO.: RIG TYPE: CME-75
LOGGED BY: Luana Rought, PhD METHOD OF DRILLING: Hollow Stem Auger 4 1/4"
PROJECT MANAGER: CM Barnhill, PG SAMPLING METHODS: Split Spoon
DATES DRILLED: 06/22/07 - 06/26/07 HAMMER WT./DROP  1401b., 30 in.
NOTES: sz Water level during drilling
= Water level in completed well bl
SOIL Rec. | PID BORING WELL
DEPTH| gymBoLs| USCS | SOIL DESCRIPTION| SAMP. .I /i ppom | COMPLETI DESCRIPTION
split 2!,, o.g [Cement / Grout
Spoon R 0.
Soil 6" NS
z‘n:;::d 18% 0.4
for TeH f18" (0.3
':8‘1’5 12" 0.1
GRO 12" 0.2
;‘1’ B:g. 12" NS
ChIoéidc NS .
12" NS Cement Grout
12" 0.1
12" NS
Every [[1/10' [|NS
8’ 5 12" 0.2
there 12" [l0-2
was :o 12" 0.3
Bafi [, B o
12" 0.2 106.3',Betonite
90-96"'.
L Ll 96,109.5'
12" J|0.3 Slough Sand,
6" 0.2 :g; 32 ¥ flnd
1.s" :: 135',0.010 Slot
0.3" Screen 114.5'~
12" 138!




CMB Environmental & Geological Services, Inc.

PO Box 2304 Rosweli, NM 88202-2304

FIELD BOREHOLE LOG

BOREHOLE NO.: RW-1
TOTAL DEPTH: 33'

cmbenviro@dfn.com
(605) 622-2012 Fax (808) 625-0638
PROJECT INFORMATION DRILLING INFORMATION

PROJECT: NMSWDCO ESA 06/07 DRILLING CO.: GeoProjects International
SITE LOCATION: Lea County, NM - DRILLER: Jose Landeros
JOB NO.: RIG TYPE: CME-75
LOGGED BY: Luana Rought, PhD METHOD OF DRILLING: Hollow Stem Auger 6 5/8
PROJECT MANAGER: CM Barmhill, PG SAMPLING METHODS: Split Spoon
DATES DRILLED: 06/12/07 HAMMER WT./DROP 140 1b., 30 in.
NOTES: sz Water level during drilling

w  Water level in completed well Pt
DEPTH SY?‘OB“C-)LS USCS | SOIL DESCRIPTION| SAMP. 4 / ;::'q ::,?n CQBORNG DESCRIPTION
Ty [Cement / Grout
af ol

Cement Grout

||| TD 33' Cement
&l | | Grout 0'~

11| 17',Betonite
17'-20.0'.
{{| 16/30 Sand 20'-
1/133',0.010 Slot
{|| Screen 22.4'~
{1]32.4"




PO Box 2304

CMB Environmental & Geological Services, Inc.

FIELD BOREHOLE LOG
BOREHOLE NO.: SB-4A

1208 Highland Road A
Roowall?NM 88202-2304 i saiosbdl .
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: NM SW Disposal Co. DRILLING CO.: Atkins Engineering
BTE LOCATION: Sec. 21 T10S R34E DRILLER: Mort Bates
NMSWDC02003-02 RIG TYPE: Mobile Drill B-58
CM Barnhill, PG METHOD OF DRILLING: Hollow Stem Auger
. John Maxey, Jr. SAMPLING METHODS: Split Spoon
11/20/03 HAMMER WT/DROP 140 Ib., 30" inch

sz Water level during drilling

10f#1
= Waterlevel in completed wel oot

SOIL DESCRIPTION

Blows| CL BORING

WELL
SAMP.#| /# | ppm | COMPLETION| DESCRIPTION

0'-2! 50/24"| ppM

4'-6' 50/12"| 800

9'-11" 52/6" || 2100
14'-16"' |1 50/12"| 3400
19'=21' |1 44/24" 4500
2q9'=26" | 62/24"| 5300
29'~31' |1 63/12"| 3900

34'-36'

VOC's, RCRA 8 Metals,
TDS, Chioride

Drill Cuttings
/ backfill from
surface to 10'
BGS

Bentonite @ TD
to 10' BGS

PPM

PPM

PPM T.D. 31!

e ——




Appendix 2

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



CARDINAL
8 L aboratories

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

May 26, 2011

ROY R. RASCON

WHOLE EARTH ENVIRONMENTAL, INC.
2103 ARBOR COVE

KATY, TX 77494

RE: NMSWD 6" LINE LEAK

Enclosed are the results of analyses for samples received by the laboratory on 05/23/11 10:00.
Cardinal Laboratories is accredited through Texas NELAP for:

Method SW-846 8021  Benzene, Toluene, Ethyl Benzene, and Total Xylenes

Method SW-846 8260 Benzene, Toluene, Ethyl Benzene, and Total Xylenes

Method TX 1005 Total Petroleum Hydorcarbons

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

Cardinal Laboratories is 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




CARDINAL
Laboratories

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: 05/23/2011 Sampling Date: 05/20/2011
Reported: 05/26/2011 Sampling Type: Water

Project Name: NMSWD 6" LINE LEAK Sampling Condition: ** (See Notes)
Project Number: NONE GIVEN Sample Received By: Celey D. Keene

Project Location: CROSSROADS, NM

Sample ID: NW BCKGRD MW (H101039-01)

Bromide, 4500 Br mg/L Analyzed By: HM

Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
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 Limit 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-8 mg/L Analyzed By: HM

Analyte Result Reporting Limit 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 Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifler
Bromide 3.25 0.500 05/25/2011 ND 0.580 96.7 0.600 0.00
Chloride, SM4500C)-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: Labilty and Damages. Cardinal’s [fiability and ciient’s exclusive remedy for any clalm arising, whether based in conbact of tort, shall be lhmited to the amount pald by client for analyses. Al claims, Including those for negligence and
any other cause whatsoever shall be desmed 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 limRation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiades, affilates or successors arksing out of or related to the peformance of the sarvices hereunder by Cardinal, regardiess of whether such
claim Is based upan any of the above stated reasons or otherwise. Results relate cnly to the camples identified above. This report chall aat be reproduced except in full with written approval of Cardinal Laboratories.

F g PN A ema

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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: 05/23/2011 Sampling Date: 05/20/2011
Reported: 05/26/2011 Sampling Type: Water
Project Name: NMSWD 6" LINE LEAK Sampling Condition: ** (See Notes)
Project Number: NONE GIVEN Sample Received By: Celey D. Keene
Project Location: CROSSROADS, NM

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 Qualifler
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 Qualifler
Chloride 530 4.00 05/25/2011 ND 108 108 100 0.00
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Lisbilty and Damages. Cardinals [Gabiity and client’s exclusive remedy for any claim ariing, whether based in contract or tot, shall be fimited to the amount paid by client for amalyses. Al claims, including those for negligence and
any other cause whatsoover shall be deemed walved unless made in writing and received by Cardinal within thity (30) days after completion of the applicable servics. In no event shall Cardinal be lable for incidental or consequental damages,
Including, without limitation, bucinecs interruptions, loss of use, o foss of profits [ncurred by cliet, Its subsldiaries, afilates of successors arising out of or related to the pedommance of the services hereunder by Cardinel, regardiess of whether such
claim is based upan any of the above stated reasons or otherwise. Results relats only to the samples Kentified above. This report shafl not be reproduced except in full with written approval of Cardinal Laborataries.

&..4.3/23-@#_,

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
L_aborato_ries

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
i Samples not received at proper temperature of 6°C or below.
Kk Insufficient time to reach temperature.
- Chloride by SM4500C1-B does not require samples be recelved at or below 6°C
Sampies reported on an as recelved basis (wet) unless otherwise noted on report
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE:  Usbility and Damages. Cardinals liabllity and client's exclusive remedy for any claim arising, whether based in contract or tot, shall be imited to the amount pald by client for analyses. Al daims, induding those for negligence and
any other cause whatsosver shall be deemed waived unless made in writing and received by Cardinal within thity (30) days after completion of the applicable service, In no event shali Cardinal be liable for incidental or consequential damages,
including, without fimiation, business interruptions, kss of use, or loss of profits incurmed by client, its subsidiaries, affiliates or successors arking out of of related to the performance of the sarvices hereunder by Cardinal, regardless of whether such
claim k based upon any of the above stated ressons or ctherwise. Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laborataries.

é‘ég/'b-@g_/

Celey D. Keene, Lab Director/Quality Manager
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SECTIONS 15&22, TOWNSHIP 10 SOUTH, RANGE 34 EAST, N.M.P.M.,

LEA COUNTY,

NEW MEXICO.

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

SEE DETARL
®
4 o ® NEBCKGROWW |4
*— 49.22' TOWITOC
72.45' TDITOC

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

R_2

E. LEAK SOURCE MW
41.14' TOW/TOC
51.02' TD/TOC

S. BCKGRD MW ”
45.29' TOW/TOC >
45.4' TD/TOC
I LEGEND NOT TO SCALE
-~ BORE HOLE
- MONITOR WELL
MWYBMMWWE(M)
ELEVATION |ELEVATION| ELEVA TiOM
NAME NORTHING EASTING e | toverwoe o, sioe Pve |conereTe | cround
MW J1 | N8B9031.293 | EBO7750.318 |NII26'26.84°| WIOS2735.95" | 42122° | 42100° | 4209.5'
MW gz | NBBBBEI.297 | EBOB241.098 |NII2625.31" | WIO327°3017" | 4207.9' | 4205.9° | 4205.4°
WW 4 | NBBEG57.823 | EBOBU94AIS |NIS262311" | WIO32731.92" | 42095 | 4207.1° | 4206.6°
BH §1 | NBBB957.647 | EB0B211.471 |N332626.07" | WI032730.51 42065
B g2 | NGBBB49.976 | EGO7937.402 |N332625.03" | WIS 2733 76" 4207.5'
| HEREBY CERTIFY THAT THIS PLAT WAS PREPARED 100 0 100 100
FROM FIELD NOTES OF AN ACTUAL SURVEY AND e m - m—n————— s—
SORVEYS AS SPECPIED oY THES SatE. O A0
WHOLE EARTH ENVIROMENTAL, INC.
REF: MONITOR WELLS & BORE HOLES
GARY L. JONES N.M. P.S. No. 7977 MONITOR WELLS LOCATED IN
TEXAS P.LS. No. 5074

BASIN SURVEYS r.0. 50x 1786 ~HOBBS, NEW MEXICO

W.0. Number: 23995 | orown By: K. GOAD

SECTIONS 15&28, TOWNSHIP 10 SOUTH, RANGE 34 EAST,
N.M.P.M., LEA COUNTY, NEW MEXICO.

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

Survey Dote: 01-10-2011 [Sheet 1 of 1 Sheets




e Earth\Crossroads\East.bor

'adiy\D

12-21-2010 CAUs

EAST LEAK SOURCE WELL -

2
=

Log of Boring East 2" Monitor Well

Whole Earth Environmental, Inc. Drilt Start : 12/08/10 (07:00) Logged By : Mort Bates
2103 Arbor Cove Dl End : 12/08/10 (13:30)
Katy TX 77484 Boring Location : East side of spitt
Contact: Mike Griffin Site Location : NMSWD, Crossroads
Job#: CROSSRD.DRL.10 Auger Type : 3% Hollow
g 0 East2" MW
£ | F o
§_ g 8 g- DESCRIPTION
@D
AR 47x4"x5' Well Cover
0 2'%2' Concrete Pad
Otly 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

—2" Sch. 40 PVC 0.020 slot screen

Sandy gravel, loose, tan, wet

| Sandstone, firm, tan, wet

Clay, stiff, tan, damp

Clay, stiff, yeilowish tan, damp

Bentonite Seal

Clay, stiff, gray, damp

Frea phase oll at 92'

100

Total Depth 97'




NORTHWEST BACKGROUND WELL

Log of Boring West Background Well

12-21-2010 C:\Jsers\PaddyDocuments\Whole Earth\Crossreads\WestBG boy

Whole Earth Environmental, Inc. Drill Start : 12/08/10 (14:00} Logged By : Mort Bates
2103 Arbor Cove Drill End : 12/08/10 {16:30)
Katy TX 77454 Boring Location 2 NW of splll 200
Contact: Mike Griffin Site Location - NMSWD, Crossroads
Job#: CROSSRD.DRL.10 Auger Type . 3% Motlow

‘f o West Background Well
£ E wle
£ 319 £ DESCRIPTION
8 |o|%]a ——
= 4"x4"x5' Well Cover
0 T 2'x2' Concrete Pad
Sand, loose, tan, dry A A
gg; Caliche, firm, white, dry Z g
ms C1 b
10T %
'54333 Z 2,
153555 Z ?
M # //
s % £
20 ;a:’ SP 4 o,
25 % %
"/4 /!
2] BPLNIRIROL Casing
‘Al
A
Sandstone, firm, reddish tan, dry AV
2
7] ’///
n

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

Clay, stiff, yellowish brown, moist

3iiga,s8nd 8355 020 siot screen

~
[

L cL

Clayey sand, stiff, grayish black, damp

% T— Bentonite Seal

Total Depth 110"




12-21-2010 C:Wsers\Paddy\Documents\Whols Esfh\Crossroads\EasiBG.bor

NORTHEAST BACKGROUND BORING

ENGINEERING ASSOCIATES

o

Log of Boring East Background Well

Whole Earth Environmental, inc. Drill Stert 1 12/11/10 (10:30) Logged By : Mort Bates
2103 Arbor Cove Driit End : 1211410 (18:30)
Katy TX 77494 Boring Location : NE of spill 200
Contact: Mike Griffin Site Location : NMSWD, Crossroads
Job#: CROSSRD.DRL.10 Auger Type : 3% Hollow

35 o East Background Wall
£ |F o
8 % 3 g DESCRIPTION
8 6|88

0

Sand, loose, tan, dry
o Caliche, hard, tan and white, dry
10 3'3
15
20 =
25 r;.‘_
30
35
= Sandstone, firm, tan, dry
4052 88
Sandstone, firm, damp
I—Bentonite Seal

Clay, sfiff, yellow, damp

Clay, stiff, gray, damp

J

804555
1.7 Clay, stiff, dark gray, damp
177

95—/ CL
4/

100 372

3 Total Depth 100
3

105




eak.bor

01-06-2011 CAUsers\Paddy\OocumentsiWhole Eath\C

WEST LEAK SOURCE BQRI NG

; LG - Log of Boring West Side Leak Test Hole
ENGINEERING ASSOCIATES
Whole Earth Environmental, Inc. Drilf Start : 12112110 {11:30) Logged By : Mort Bates
2103 Arbor Cove Drift End : 12/30/10 (15:00)
Katy TX 77484 Boring Location : West elde of leak area
Contact: Mike Griffin Site Location : NMSWD, Crossroads
Job¥#: CROSSRD.DRL.10 Auger Type * Alr rotary

- .
2 o West Side Leak Test Hole
£ I . Q@
[=%
& 5 g8 DESCRIPTION
8 |c|8|a
0 -
Poorly graded sand, loese, tan and black, damp /’ R
e
Caliche, firm, tan, dry 7z
“Me
gz
'
AN |
Z1%
s 9
17
(’ 1 +—Neat cement In annular
Sl
{; 1
Poorly graded sand, loose, tan, damp / {f,'
iz . ,
74 }=1—8" stesl| casing cemented from 86
/ /A/| back to land surface
4 g
Sandstone, firm, tan, damp 4z
/,/ ';f;
Sandstone, firm, yallowish tan, wet / ,/ —Bentonite seal to surface inside casing
55 X ‘] Sand and gravel, loose, yellow, wet / ! 7/
=777 Sandy clay, soft, yellowish tan, wet s
07 CL //
77 |
1.7 A
55?f///; oL Clay, stiff, yellow, moist Al
703554 !
37 /,Q _ Clay, stiff, yellowish brown, dry
753,77 Ok
I g
80-Fl (s Limestona with clay, firm, gray, dry L7 7/8 opan hole with bantontte seal to total depth
85 Frrs Limestone, hard, gray, dry :
F==4 LS !
80==] g
= Clay, firm, gray, dry
95 /’/, :
30
100-:%7 cL
1 ’
10547/
J-7
1104 ’
3 Total Depth 110*
1155




SOUTH BACKGROUND WELL

3%

Llicins s

ENGINEERING A&bobxfavar*

Log of Boring Down Gradient Well

12-21-218 CAUsers\Paddy\DocumenisiWhole Eart\Grossroads\Down bar

Whole Earth Environmantal, Inc. Drili Start : 121150 (07:30) Logged By -~ i Mort Bates
2103 Arbor Cove Dl End - : 12/18110 (12:00)
Katy TX 77494 Boring Location : South of spii 200
Contact: Mike Griffin Site Location + NMSWD, Crossroads
Job#: CROSSRD.DRL.10 Auger Type : 3% Hollow
)
2 o Down Gradient Wall
c |8
= Q2
§ g gl ¢ DESCRIPTION
D| @
Y 4"x4"x5' Wall Cover
0 2'%2' Concrate Pad
Sand, loose, tan, dry
S5k | Caliche, firm, white, dry
Lt Caliche, hard, white, dry .
10454 I—Bentonite Seal
5 242" Sch. 40 PVC Casing
20 4]
25352

Clayey sand, loose, tan to yellow, dry
—Sllica sand pack

2" Sch. 40 PVC 0.020 slot screan

Clayey sand, loose, tan to yellow, moist

Clayey sand, firm, yellow, wet

/4—Bentonite Seal

Clay, stiff, grayish black, damp

%

o
[

100 5///
] Total Depth 100’
105




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.

040 00Ta Ooal 00 DOMOMei el el Oellmo L0



Jack Atkins

Atkins Engineering Associates Inc.
P.O. Box 3156

Roswell, NM 88202-3156

(575) 624-2420

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

Dear Mr. Atkins:

Enclosed is the final report for the Atkins Engineering Associates Inc. Crossroads/Johnson Test Hole
No. 2 sample. Please review this report and provide any comments as samples will be held for a
maximum of 30 days. After 30 days samples will be returned or disposed of in an appropriate
manner.

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

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
any professional or expert opinions rendered with respect thereto by DBS&A. You have
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.

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.

Sincerely,

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

Toloawe %_g

Joleen Hines
Laboratory Supervising Manager

Enclosure

Daniel B. Stephens & Associates, Inc.

Soil Testing & Research Laboratory :
5840 Osuna Rd. NE §.
Albuquerque, NM 8710%







Daniel B. Stephens & Associates, Inc.

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

Notes

Sample Receipt and Preparation:
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Daniel B. Stephens & Associates, Inc.

Summary of Sample Preparation/Volume Changes

Volume Change Post Drying
Initial Sample Data' Volume Change Post Saturation’ Curve®
Oolllie OO0CHD ONOOm 0O ODolMdOe 0O of IHaO OMDOm O ODolDe O of MIHAL
Oolel ] DeldImm Oeldm OCalge e OCIIm Oel M Ofalge Oe 11111
Dall (e 000 Ced 0 g0 gIo) (g/cm®) (%) (%) _(glem?) (%) (%)
Crossroads/Johnson Test Hole
No. 2 #1 16.8 1.79 1.65 + 8.0% 92.6% NA NA NA
Crossroads/Johnson Test Hole
No. 2 #2 216 1.57 1.57 -— 100% 1.57 -— 100%
Crossroads/Johnson Test Hole
No. 2 #3 20.8 1.69 1.69 - 100% 1.69 — 100%

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

2\/olume 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 voelume 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 Oemolded Dry Culk OetOulkk  Calculated
Oravimetric Volumetric . Oravimetric Volumetric Density Density Porosity
Sample Number (%. 9/g) (%, cm®cm®) (%. g/g) (%, cm*/cm’®) (g/cm®) (g/cm®) (%)

Crossroads/Johnson Test Hole

No. 2 #1 16.8 30.0 - - 1.79 2.09 303
Crossroads/Johnson Test Hole

No. 2 #2 216 3010 -—- -—- 1.57 1.91 2.2
Crossroads/Johnson Test Hole

No. 2 #3 20.8 35.1 -— -— 1.69 2.00 38.0

NA = Not analyCed
--- = This sample was not remolded



Daniel B. Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Oversie _
Corrected Oethod of Analysis
Osat Osat Calling Head  Calling Head
Sample Number (cm/sec) (cm/sec) Olelible 0 all Oigid T all
Crossroads/Johnson Test Hole
No. 2 #1 1.30-07 NA 0
Crossroads/Johnson Test Hole
No.2#2 2.80-05 NA O
Crossroads/Johnson Test Hole
No. 2 #3 1.00-06 NA a

-— = DOversiCe correction is unnecessary since coarse fraction 05% of composite mass
NO = Not refuested
NA = Not applicable



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head TJoisture Content
Sample Number (-cm water) (%, cm3/em®)

Crossroads/Johnson Test Hole No. 2 #2 0 m.0
17 m.7
52 39.2
130 38.1
337 37.7
1275 36.7
1081 25.3
30877 19.3
197229 11.7
809860 7.6
Crossroads/Johnson Test Hole No. 2 #3 0 0.9
22 .1
73 0.9
158 39.6
337 39.00
1275 38.6
22136 200
73120 171
391195 9.0
89860 8.2

Tvolume adlistments are applicable at this matric potential (see data sheet for this sample).



Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Oversile Corrected

a N 0, 0s 9, B

Sample Number (cm™) (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 .5 NA NA

NO
NA

Oversire correction is unnecessary since coarse fraction [0 5% of composite mass
Not reCuested

Not applicable
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Daniel B. Stephens & Associates, Inc.

Summary of Atterberg Tests

Sample Number Cituid Cimit Plastic Cimit  Plasticity Inde  Classification
Crossroads/Johnson Test
Hole No. 2 56 29 27 CH

--- = Soil reCires visual-manual classification due to non-plasticity
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Daniel B. Stephens & Associates, Inc.

Summary of Specific Gravity Tests

(175mm O aterial [1175mm [ aterial Oulk Sample
Specific Percent of Specific Percent of Specific
Sample Number Dravity Dulk Sample Lravity Culk Sample Cravity
Crossroads/Johnson
Test Hole No. 2 273 100 0 273

--- = Onnecessary since specified fraction (5% of composite mass
O= Dased on specific gravity of material 0 (175 mm

12



Initial Properties
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Daniel B. Stephens & Associates, Inc.

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

Doisture Content

As [Jeceived Cemolded

Dry Dulk Oet Oulk  Calculated
Oravimetric Volumetric Oravimetric Volumetric Density Density Porosity

Sample Number (%, g/9) (%, cm’/cm®) (%, 9/g) (%, cm*/cm®) (g/em?) (a/cm®) (%)
Crossroads/Johnson Test Hole

No. 2 #1 16.8 30.0 -— -— 1.79 2.09 303
Crossroads/Johnson Test Hole

No. 2 #2 216 300 -—- - 1.57 1.91 (2.2
Crossroads/Johnson Test Hole

No. 2 #3 20.8 35.1 -— -— 1.69 2.00 38.0

NA = Not analyled
-— = 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 Ongineering
Job Number: 0011.0200000
Sample Number: Crossroads/Johnson Test Hole No. 2 #1
Ring Number: NA
Depth: 72'-70

As [leceived Cemolded
Test Date: 2-Dec-11

Field weight* of sample (g): 19050
Tare weight, ring (). 0.00
Tare weight, pan/plate (g): 0.00
Tare weight, other (Q): 0.00

Dry weight of sample (g): 166.53
Sample volume (cm®): 93.21
Measured particle density (g/cm 3): 272

Gravimetric Moisture Content (% g/g): 16.8
Volumetric Moisture Content (% vol): 30.0
Dry bulk density (g/cm®): 1.79

Wet bulk density (g/cm®): 209
Calculated Porosity (% vol): 303
Percent Saturation: 87.6

Laboratory analysis by: D. 0'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

00 eight including tares
NA = Not analyCed
--- = 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 (9): 39.58
Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 111.67

Sample volume (cm®): 70.97
Measured particle density (g/cm®): 2.72
Gravimetric Moisture Content (% g/g): 216
Volumetric Moisture Content (% vol): 34.0
Dry bulk density (glcm®): 1.57
Wet bulk density (glcm®): 1.91

Calculated Porosity (% vol): 42.2

Percent Saturation: 80.5

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

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



Daniel B. Stephens & Associates, Inc.

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

Job Name: Atkins Engineering
Job Number: LB11.0244.00
Sample Number: Crossroads/Johnson Test Hole No. 2 #3
Ring Number: NA
Depth: 72'-74'

As Received Remolded
Test Date: 6-Dec-11 —

Field weight* of sample (g): 320.06
Tare weight, ring (9): 126.71

Tare weight, pan/plate (Q): 0.00
Tare weight, other (g): 0.00
Dry weight of sample (g): 160.05
Sample volume (cm®): 94.97
Measured particle density (gicm®): 2.72

Gravimetric Moisture Content (% 9/g): 20.8
Volumetric Moisture Content (% vol): 35.1
Dry bulk density (gicm®): 1.69

Wet bulk density (g/cm®): 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



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

Summary of Saturated Hydraulic Conductivity Tests

Oversize
Corrected Method of Analysis
Ksat Keat 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

-— = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NR = Not requested
NA = Not applicable
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Remolded or Initial
Sample Properties

Initial Mass (g): 194.54
Diameter (cm): 4.930

Length (cm): 4.883

Area (cm?): 19.09

Volume (cm?): 93.21
Dry Density (g/cm*): 1.79

Dry Density (pcf): 111.53
Water Content (%, g/g): 16.8
Water Content (%, vol): 30.0
Void Ratio (e): 0.52
Porosity (%, vol): 34.3
Saturation (%): 87.6

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'

Post Permeation
Sample Properties

Saturated Mass (g): 207.53
Dry Mass (g): 166.53
Diameter (cm): 5.086
Length (cm): 4.954
Deformation (%)**: 1.44
Area (cm?): 20.32
Volume (cm*): 100.65
Dry Density (g/cms): 1.65
Dry Density (pcf): 103.29
Water Content (%, g/g): 24.6
Water Content (%, vol): 40.7
Void Ratio(e): 0.64
Porosity (%, vol): 39.2
Saturation (%)™ 104.0

Test and Sample Conditions

Permeant liquid used:
Sample Preparation:

Number of Lifts:

Split:

Percent Coarse Material (%):
Particle Density(g/cm*):

Cell pressure (PSI):

Influent pressure (PSI):
Effluent pressure (PSl):
Panel Used:

Reading:

B-Value (% saturation) prior to test*:
B-Value (% saturation) post to test:

Tap Water

In situ sample, extruded

"] Remolded Sample

NA

NA

NA

2.72 [ ] Assumed Measured

82.0

81.0

80.0

p[le [JF

D Annulus Pipette

' Date/Time
0.95 12/8/11 945
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'
Influent  Effluent Average Ratio Change in
Temp  Pipette Pipette Gradient Flow Elapsed (outflowto Head (Notto Ksat T°C Keat Corrected
Date Time (°C) Reading Reading (AH/AL) (cma) Time (s) inflow) exceed 25%) (cm/s) (cm/s)
Test #1:
08-Dec-11 10:51:50 201 4.65 20.10 17.80
08-Dec-11 13:15:15 20.4 5.00 19.75 17.64 = o an = b Lisat
Test # 2:
08-Dec-11 13:15:15 20.4 5.00 19.75 17.64 -
08-Dec-11 14:20:10 20.6 5.20 19.55 17.54 P 9096 100 % Las 2 1A28-07
Test # 3:
08-Dec-11 14:20:10 20.6 5.20 19.55 17.54 o y
08-Dec-11 15:36:30 20.7 5.40 19.35 17.45 d i o L L i RAE0d
Test # 4:
08-Dec-11 15:36:30 20.7 5.40 19.35 17.45
08-Dec-11 16:29:25 20.7 5.55 19.20 17.38 s e 100 0% Lt il
Average Ksat (cm/sec): 1.27E-07
Calculated Gravel Corrected Average Ksat (cm/sec): —
1.70E-07 +—— — e — —
®
| e N » = o ASTM Required Range (+/- 25%)
5 1.30E-07 +—— —— g .
¥ kot ! - N Ksat (-25%) (cm/s): 9.53E-08
9.00E-08 . - . . Y - , Ksat (+25%) (cm/s): 1.59E-07
7000 9000 11000 13000 15000 17000 19000 21000
Time (s)




Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Atkins Engineering Type of water used: TAP
Job number: LB11.0244.00 Backpressure (psi): 0.0
Sample number: Crossroads/Johnson Test Hole No. 2 #2 Offset (cm): 3.5
Ring Number: NA Sample length (cm): 3.70
Depth: 72'-74' Sample x-sectional area (cm?): 19.20
Reservoir x-sectional area (cmz): 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) {cm/sec)
Test# 1:
12-Dec-11 12:21:14 20.0 29.2 25.7 981 2.8E-05 2.8E-05
12-Dec-11 12:37:35 20.0 24.45 21.0
Test # 2;
12-Dec-11 12:37:35 20.0 24.45 21.0 1762 2.8E-05 2.8E-05
12-Dec-11 13:06:57 20.0 18.1 14.6
Test # 3:
12-Dec-11 13:06:57 20.0 18.1 14.6 1053 2.7E-05 2.7E-05
12-Dec-11 13:24:30 20.0 15.3 11.8
Average Ksat (cm/sec):  2.8E-05
Oversize Corrected Ksat (cmisec): NA
Comments:
— = Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not applicable
Velocity vs. Hydraulic Gradient
0.00018 _ AL
g 0.00016 _ = d
S 0.00014 s
2 1 L
g 0.00012 _ L :
5 000010 —
0.00008 1 ; ; ; :
2 3 4 5 6 7 8
Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Job name: Atkins Engineering

Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity

Falling Head Method

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 (cmz): 19.10
Reservoir x-sectional area (cm2): 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)
Test# 1:
12-Dec-11 12:21:40 20.0 32.3 316 970 1.5E-06 1.5E-06
12-Dec-11 12:37:50 20.0 32.05 314
Test# 2:
12-Dec-11 13:07:17 20.0 317 31.0 1063 1.4E-06 1.4E-06
12-Dec-11 13:25:00 20.0 31.45 30.8
Test# 3;
12-Dec-11 13:25:00 20.0 31.45 30.8 2085 1.3E-06 1.3E-06
12-Dec-11 13:59:45 20.0 31 30.3
Average Ksat (cm/sec): 1.4E-06
Oversize Corrected Ksat (cm/sec): NA
Comments:
—- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not applicable
Velocity vs. Hydraulic Gradient
0.0000096
J .- 2
—~  0.0000092 i
g | .. .
S 0.0000088 e
Zz : m .-t
'S 0.0000084 SR R
K] | .-
(] " -
> 0.0000080 ] "u
0.0000076 ‘ : e ‘ ;
6.10 6.14 6.18 6.22 6.26 6.30 6.34
Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd

Data entered by: D. O'Dowd
Checked by: J. Hines
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Moisture Retention
Characteristics

24



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

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

Crossroads/Johnson Test Hole No. 2 #2 0 41.4
17 40.7
52 39.2
130 38.1
337 377
1275 36.7
14481 25.3
34877 18.3
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 171
391195 9.4
849860 8.2

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



Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Oversize Corrected

o N 0, 0 0, 0s

Sample Number (em™ (dimensionless) (% vol) (% vol) (% vol) (% vol)
Crossroads/Johnson Test Hole No. 2 #2 0.0003 1.2893 0.00 39.52 NA NA
Crossroads/Johnson Test Hole No. 2 #3 0.0002 1.3125 0.00 40.45 NA NA

NR
NA

Oversize correction is unnecessary since coarse fraction < 5% of composite mass
Not requested

Not applicable
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Daniel B. Stephens & Associates, Inc.

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

Job Name: Atkins Engineering Dry wt. of sample (g): 111.67
Job Number: LB11.0244.00 Tare wt.,, ring (g): 39.58
Sample Number: Crossroads/Johnson Test Hole No. 2 #2 Tare wt., screen & clamp (g): 27.24
Ring Number: NA Initial sample volume (cm®): 70.97
Depth: 72'-74' Initial dry bulk density (g/lcm®): 1.57

Measured particle density (g/cm?®): 2.72
Initial calculated total porosity (%); 42.16

Matric Moisture
Weight* Potential Content’
Date Time (@ (-cm water) (% vol)
Hanging column:  12-Dec-11 16:15 207.85 0 41.37
19-Dec-11 8:40 207.41 17.0 40.75
27-Dec-11 9:30 206.29 52.0 39.17
3-Jan-12 11:55 205.52 130.0 38.08
Pressure plate:  13-Jan-12 12:30 205.28 337 37.75
22-Jan-12 13:15 204.51 1275 36.66

Volume Adjusted Data
Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm?) (%) (glcm®) (%)
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

t Assumed density of water is 1.0 g/cm®

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

Technician Notes:

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

Checked by: J. Hines z



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/cm®): 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 Content?

Date Time @ (-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 Data

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm?) (%) (glem®) (%)
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 Content
Date Time (9) (-cm water) (% vol)
Relative humidity box: __ 9-Dec-11 9:20 82.68 849860 7.64

Volume Adjusted Data

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity
(-cm water) (cm?) (%) (g/em®) (%)

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

1 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 glom?®,

# 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.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: Crossroads/Johnson Test Hole No. 2 #2
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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: Atkins Engineering Dry wt. of sample (g): 160.05
Job Number: 1B11.0244.00 Tare wt., ring (g): 126.71
Sample Number: Crossroads/Johnson Test Hole No. 2 #3 Tare wt., screen & clamp (g): 27.96
Ring Number: NA Initial sample volume (cm®): 94.97
Depth: 72'-74' Initial dry bulk density (g/cm®); 1.69
Measured particle density (g/lcm®).; 2.72
Initial calculated total porosity (% ). 38.04
‘ Matric Moisture
Weight* Potential Content*
Date Time @) (-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 38.42
27-Jan-12 13:10 351.35 1275 38.57

Volume Adjusted Data

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change? Density Porosity

~ (-cm water) (cm®) (%) _(glem®) (%)
Hanging column: 0.0 - -

22.0
73.0
158.0

Pressure plate: 337 - —
1275 - — —_ —

Comments:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates
no volume changes occurred.

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

* Weight including tares
T Assumed density of water is 1.0 glem®

# 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
Data entered by: C. Krous

Chec_:ked by: J. Hines %



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 (glcm®): 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 (9 (-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 Data

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm®) (%) (glem®) (%)
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 Content?

Date Time (@) (-cm water) (% vol)
Relative humidity box: __ 9-Dec-11 9:20 82.68 849860 8.19

Volume Adjusted Data*

Water Adjusted % Volume  Adjusted Adjusted
Potential Volume Change2 Density Calc. Porosity
(-cm water) (cm?) (%) (g/lem®) (%)

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 Yolume changes occurred.

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

* Weight including tares
T Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing. Assumed moisture content of material >2.00mm is zero, and
assumed density of water is 1.0 g/em®.

# 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
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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

& Dew point potentiometer,
Predicted curve

B Hanging column
A Pressure plate
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Daniel B, Stephens & Associates, Inc.

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

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: Crossroads/Johnson Test Hole No. 2 #3
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Atterberg Limits/
Identification of Fines
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Daniel B. Stephens & Associates, Inc.

Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit  Plasticity Index Classification
Crossroads/Johnson Test
Hole No. 2 56 29 27 CH

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



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

Liguid 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/q): 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



Specific Gravity
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Daniel B. Stephens & Associates, Inc.

Summary of Specific Gravity Tests

<4.75mm Material >4.75mm Material Bulk Sample
Specific Percent of Specific Percent of Specific
Sample Number Gravity Bulk Sample Gravity Bulk Sample Gravity
Crossroads/Johnson
Test Hole No. 2 2.73 100 - 0 2.73

--- = Unnecessary since specified fraction <5% of composite mass
* = Based on specific gravity of material < 4.75 mm

47



Daniel B. Stephens & Associates, Inc.

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

Job Name: Atkins Engineering

Job Number: 1.B11.0244.00

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

Depth: 72'-74'
ASTM D854 (<4.75mm Fraction)
Test Date:  19-Dec-11
Percent of Test Sample (% g/g): 100.00
Percent of Bulk Sample (% g/g): 100.00 A
Trial 1 Trial 2
Weight of pycnometer filled w/air (g): 95.80 . 93.68
Weight of pycnometer filled w/soil (g): 147.79 144,60
Weight of pycnometer filled w/soil & water (g): 377.95 375.30
Weight of pycnometer filled w/water (g): 345.06 343.05
Observed temperature (°C): 20.50 20.50
Density of water at observed temperature (g/cm3): 0.9981 0.9981
Specific Gravity (9/g): 272 273
Correction factor, K: 0.9999 0.999¢9
Specific Gravity at 20°C (g/g): 2.72 2.73
Average Specific Gravity at 20°C (g/g): 2.73
Average Particle Density at 20°C (g/ﬁms): 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/m®): -—
SSD Specific Gravity (g/9):
Apparent Specific Gravity (9/9): -
OD Specific Gravity (9/g): -
Percent Absorption (%): -
Correction Factor, K:
Average Specific Gravity (Apparent) at 20°C*: ---
Average Particle Density (Apparent) at 20°C (%:m3)*: ---
Specific Gravity (Apparent) at 20°C*: 273 * Weighted harmonic average,
Particle Density (Apparent) at 20°C (g/lcm®)* : 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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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: Klute, A. and C. Dirkson. 1986. Hydraulic Conductivity and Diffusivity: Laboratory
(Rigid Wall) Methods.Chp. 28, pp. 700-7083, in A. Klute (ed.), Methods of Soil Analysis, Part 1,
American Society of Agronomy, Madison, WI

Falling Head Rising Tail: ASTM D5084

(Flexible Wall)
Hanging Column Method: ASTM D6836 (modified apparatus)
Pressure Plate Method: ASTM D6836 (modified apparatus)
Water Potential (Dewpoint ASTM D6836
Potentiometer) Method:
Relative Humidity (Box) Campbell, G. and G. Gee. 1986. Water Potential: Miscellaneous Methods. Chp. 25, pp.
Method: 631-632, in A. Klute (ed.), Methods of Soil Analysis. Part 1. American Society of

Agronomy, Madison, WI; Karathanasis & Hajek. 1982. Quantitative Evaluation of Water
Adsorption on Soil Ciays. SSA Journal 46:1321-1325

Moisture Retention ASTM D6836; van Genuchten, M.T. 1980. A closed-form equation for predicting the
Characteristics & hydraulic conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J.
Caiculated Unsaturated Leij, and S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of
Hydraulic Conductivity: 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 1981

Specific Gravity Fine ASTM D854 '

Atterberg Limits: ASTM D4318
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' CARDINAL
=8 _aboratories

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 resuits, 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




: CARDINAL
Laboratories

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: 11/18/2011 Sampling Date: 11/18/2011

Reported: 11/18/2011 Sampling Type: Water

Project Name: NMSWD 1RP-2743 Sampling Condition: ** (See Notes)

Project Number: NONE GIVEN Sample Received By: Jodi Henson

Project Location: NOT GIVEN
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 Qualifler

Chloride 19200 4.00 11/18/2011 ND 108 108 100 0.00

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE:  Uabilty and Damages. Cardinal's Nabilty and dlents exclusive remedy for any cialm arising, whether based in contract or tor, shall be limited to the amount paid by client for analyses. All caims, Including thoss for negiigence and

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days after completion of the appficable service.

In no event shall Cardinal be liable for incidental or consequential damages,

Including, without fimitation, business Interruptions, foss of uss, or loss of profits incurred by chient, its subsidiaries, affillates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardiess of whether such
claim is based upon any of the above stated reasons or otherwise. Results refate only to the samples identified above. This report shalf not be reproduced except in full with written approval of Cardinal Laboratories.

44,3/2_\-%@.‘4/

Celey D. Keene, Lab Director/Quality Manager




CARDINAL
Laboratories

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.
Aok 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:  Lisbility and Damages. Cardinal's iiability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by chient for analysss. Al claims, inciuding those for negligence and
any other cause whatsoever shall be deemed waived uniess made in writing and received by Cardinal within thirty (30) days after completion of the applicable service. In no event chall Cardinal be liable for incidental or consequential damages,
Including, without limiation, business interruptions, loss of use, or loss of profits incumed by client, its subsidiarles, affiliates or successors arising out of o related to the performance of the sarvices hersunder by Cardinal, regardless of whether such
claim & based upan any of the above stated reasons or otherwise, Results refate only to the samples identifiad above. This report shall not be reproduced except In full with written approval of Cardinal Laboratories. :

45,2/2:,-@4/

Celey D. Keene, Lab Director/Quality Manager
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Total Depth 75'
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Void. No returns. Stiff: Plugged bit (gray and-dry on bit). |
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