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Remedial Action  
Plan Report 
Jal No. 4 Plant,  
Jal, Lea County, New Mexico 

El Paso Natural Gas (EPNG) has retained ARCADIS U.S., Inc. (ARCADIS) to address 
potential environmental concerns at the above-referenced site.     

1. SITE HISTORY AND BACKGROUND 
 
The Jal No. 4 Gas Plant (Plant) was constructed by El Paso Natural Gas Company 
(EPNG) in 1952 to treat, compress and transport natural gas to EPNG's main 
transmission lines. EPNG discontinued use of the Plant in 1987, leasing portions of the 
Plant property to Christie Gas Corporation (Christie) that same year. The Plant was 
eventually sold to Christie in 1991. In December 2002, Christie sold the Plant to Texas 
LPG Storage Company (Texas LPG). In March 2008, Texas LPG sold the plant to 
Western Refining, Inc. (WRI). WRI is the current owner of the Jal No. 4 Plant property. 
Throughout these transactions, EPNG has retained the environmental liability for 
groundwater impacts due to their historic operations at the Plant. The location of the 
Plant property and topographic features are shown on Figure 1. The site is located 
north of the town of Jal, New Mexico.  The depth to groundwater at this site is 
approximately 100 feet below ground surface (bgs). 

Brine and wastewater at the Plant were managed in eight unlined retention ponds from 
1952 to 1981. Beginning in 1981, brine at the Plant was managed in three synthetic-
lined retention ponds. In 1989, a leak was detected in one of the brine retention ponds 
and EPNG elected to close two of the ponds. In response to the detected leak, the 
New Mexico Oil Conservation Division (NMOCD) requested that EPNG perform a 
hydrologic study. This request led to the drilling of three groundwater monitoring wells 
and a limited groundwater study at the site in May 1989. The preliminary findings of 
this study indicated that brine impacted groundwater was present beneath the Plant. 
Subsequent to this discovery, numerous investigations have been conducted by EPNG 
at the Plant to characterize and delineate the affected groundwater plume. To date, 18 
groundwater monitoring wells and one piezometer have been installed. These wells are 
located generally along the east side of the Plant property, and on off-site property 
located east and southeast of the Plant. In addition to these groundwater monitoring 
wells, two groundwater recovery wells (RW-1 and RW-2) have been installed and three 
monitoring wells (ENSR-2, ACW-3 and ACW-8) were converted to recover impacted 
groundwater. The locations of the monitoring and recovery wells are shown on Figure 
2. Impacted groundwater recovery was initiated in recovery well RW-1 in October 
1999, and in recovery well RW-2 in January 2000. ENSR-2 commenced groundwater 
recovery in 2000, and ACW-3 and ACW-8 commenced groundwater recovery in 2005. 
RW-3 was installed in May 2012 as a replacement recovery well for ENSR-2.  
Groundwater recovered by the remediation system is disposed via an existing injection 
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well, Shell State Well No. 13, which is currently owned by WRI and located north of the 
facility. 

On October 27, 2008, a filter housing integral to the groundwater remediation and 
disposal system leaked, resulting in a release of approximately 35 barrels of high 
chloride water to the ground surface east and southeast of the filter building (Filter 
House Release) impacting an approximate area of 444 square yards (yd2) (371 square 
meters [m2]). The filter building is located off-site, to the north of the Jal No. 4 property, 
as shown on Figure 2 and is identified as the Filter House Excavation. Upon discovery 
of the release, EPNG recovered approximately 25 barrels of this water utilizing a vac-
truck. On November 5, 2008, EPNG submitted a Release Notification and Corrective 
Action Form C-141 to the NMOCD reporting the release (IRP# 2026) which is included 
in Appendix B and the Remedial Action Plan (RAP) for this release is presented in 
Appendix H. 

On October 16, 2010, a pipe broke between the check-valve and cut-off valve located 
on the discharge line associated with groundwater recovery well RW-2, resulting in the 
release of an estimated 71 barrels of high chloride water to the ground surface west of 
recovery well RW-2 (RW-2 Release). The recovered groundwater release 
encompassed an approximate area of 38 yd2 (32 m2). RW-2 is located east of the Plant 
as shown of Figure 2 and is identified as the RW-2 Excavation. On October 21, 2010, 
EPNG submitted a Release Notification and Corrective Action Form C-141 to the New 
Mexico Oil Conservation Division (NMOCD) reporting the release (1RP-04-01-2697) 
which is included in Appendix B and the RAP for this release is presented as 
Appendix I.  

This report presents analytical data generated in previous investigations to delineate 
the lateral and vertical extent of the brine impacted soils, remedial activities performed 
at the release sites, and the results of exposure assessments performed using 
MULTIMED transport modeling. 

2. INVESTIGATIONS 

The investigations of the Filter House Release were conducted in three events in 
February, May, and July of 2009 and are discussed separately below. The RW-2 
Release was investigated in a single event during the month of January 2011. 
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2.1 Filter House Release Investigation - February 2009 

During the period February 3-4, 2009, to delineate the horizontal and vertical extent of 
the impacted soil at the Filter House Release, The Benham Companies, LLC 
(Benham), on behalf of EPNG, installed 10 soil borings to an approximate depth of 3 
feet below ground level (bgl) in the potentially impacted area. Soil samples were 
collected in one foot intervals from the surface to total depth within each borehole. Field 
electrical conductance (EC) tests were conducted on each sample interval. A total of 
30 field EC measurements were conducted during this phase of the investigation. 
These field EC tests were used as a screening tool to ensure the boring/sampling 
activities progressed to a depth interval below the lower limit of the impacted soil. Each 
field EC test was conducted by combining equal volumes of soil and de-ionized water 
within a clean sealable plastic bag. Following soil and water combination, the plastic 
bag was sealed and labeled as to source. The soil/water mixture was then mixed 
thoroughly and allowed to stand for approximately 30 minutes. Following this period, 
the EC of the soil/water mixture was measured with an electrical conductance meter. 
An EC value of 4 milliSiemens per centimeter (mS/cm) or less indicated the sample 
collected was below the lower limit. The field meter units of mS/cm are, in general, 
equivalent to millimhos per centimeter (mmhos/cm), the units in which laboratory EC 
data are presented. 

A total of 30 soil samples were collected from the 10 borings. Upon collection, an 
aliquot of each soil sample was placed directly into a clean, sealable, plastic bag, 
labeled as to source and placed under chain-of-custody control for transport to the 
analytical laboratory (Environmental Testing, Inc., Oklahoma City, Oklahoma) for 
analysis of EC. An additional aliquot of each soil sample was placed into a clean, 
sealable, plastic bag. After approximately 30 minutes at ambient temperature, the 
headspace within each bag was evaluated with an organic vapor meter (OVM). In each 
boring, the sampled interval exhibiting the highest OVM headspace reading was 
selected for submittal to the analytical laboratory (Southern Petroleum Laboratories, 
Houston, Texas) for benzene, toluene, ethyl benzene, and total xylenes (BTEX) 
analyses. A total of 10 soil samples were submitted to the laboratory for BTEX 
analysis. 

Upon completion of soil boring/sampling activities, the soil borings were properly 
plugged from total depth to the surface. 

Field EC measurements were obtained from the 0-1' bgl interval, the 1'-2' bgl interval 
and the 2'-3' bgl interval of each of the 10 borings. Soil samples HA-2 (0-1'), HA-7 (0-1') 
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and HA-8 (0-1') contained EC field values greater than 4 mS/cm. The field EC of the 1'-
2' bgl and 2'-3' bgl sample intervals within each of the 10 borings all measured below 4 
mS/cm. These field measurements are summarized in Table 1 of Benham’s RAP 
(2009) which is attached as Appendix H.  

Of the 30 samples submitted to the analytical laboratory, 24 contained laboratory EC 
results greater than 4 mmhos/cm. All 10 of the samples from the 0-1' bgl interval 
exhibited EC values greater than 4 mmhos/cm. Seven of the 10 samples from the 1'-2' 
bgl interval exhibited EC values greater than 4 mmhos/cm. These samples included: 
HA-1 (1'-2') (16,000 µmhos/cm) , HA-2 (1'-2') (10,800 µmhos/cm), HA-3 (1'-2') (6,450 
µmhos/cm), HA-4 (1'-2') (10,600 µmhos/cm), HA-6 (1'-2') (5,630 µmhos/cm), HA-7 (1'-
2') (5,070 µmhos/cm) and HA-8 (1'-2') (6,210 µmhos/cm). Soil samples HA-5 (1'-2'), 
HA-9 (1'-2') and HA-10 (1'-2') exhibited EC levels below 4,000 µmhos/cm. Seven of the 
10 samples from the 2'-3' bgl interval exhibited EC levels greater than 4 mmhos/cm 
(4,000 µmhos/cm). These samples included: HA-1 (2'-3') (8,810 µmhos/cm), HA-2 (2'-
3') (7,510 µmhos/cm), HA-3 (2'-3') (11,800 µmhos/cm), HA-4 (2'-3') (12,400 
µmhos/cm), HA-6 (2'-3') (11,000 µmhos/cm), HA-8 (2'-3') (14,300 µmhos/cm) and HA-
10 (2'-3') (13,600 µmhos/cm) . Soil samples HA-5 (2'-3'), HA-7 (2'-3') and HA-9 (2'-3') 
exhibited EC levels below 4,000 µmhos/cm. Benham (2009) summarized these 
laboratory analytical results in Table 2 of their report (Appendix H). 

Soil sample HA-1 (0-1’) contained a detectable concentration of toluene, 1.9 
micrograms per kilogram (µg/kg), which is well below the NMOCD action level of 5,000 
µg/kg. No other concentrations of BTEX were observed in these soil samples. Benham 
(2009) summarized these laboratory analytical results in Table 3, and complete copies 
of the laboratory analytical reports were provided in Appendix B. Based upon the 
laboratory analytical results for these soil samples, BTEX has been eliminated as a 
potential constituent of concern for this RAP. Based upon the analytical results from 
this initial phase of investigation it was determined the lateral and vertical extent of the 
brine impacted soil was not delineated and that additional sampling was warranted. 

2.2 Filter House Release Investigation - May 2009 

During the period May 5-7, 2009 in order to further delineate the horizontal and vertical 
extent of the impacted soil at the Filter House Release, Benham installed an additional 
25 soil borings ranging in depth from one to eight feet bgl in the potentially impacted 
area. Soil samples were collected on one foot intervals from the surface to total depth 
from within each borehole. The field EC measurements taken during the February 
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2009 phase of investigation did not correlate with the laboratory EC values, therefore, 
no field EC measurements were conducted during this phase of the investigation.  

A total of 128 soil samples were collected from the 25 borings. Upon collection, an 
aliquot of each soil sample was placed directly into a clean, sealable, plastic bag, 
labeled as to source and placed under chain-of-custody control for transport to the 
analytical laboratory. Of the 128 total samples, 35 samples from seven soil borings 
were held for analysis pending the results of other delineation samples. Upon receipt of 
the analytical data from the soil samples initially submitted, 20 of the held soil samples 
were submitted to the analytical laboratory for EC analysis. 

Upon completion of soil boring/sampling activities, the soil borings were properly 
plugged from total depth to the surface. 

A total of 113 soil samples were submitted to the analytical laboratory for EC analysis 
during this phase of investigation.  
 
Soil samples were collected from soil borings HA-33 and HA-34 located in an 
upgradient, outlying area to demonstrate the background levels of EC in the 
surrounding soils. All of the soil samples taken from background soil borings HA-33 
and HA-34 had soil EC values less than 4 mmhos/cm.  

Of the remaining soil samples submitted to the analytical laboratory during this phase 
of investigation, 53 samples exhibited laboratory levels of EC greater than 4 mhos/cm. 
The following summary presents the number of samples from each depth interval that 
contained levels of EC greater than 4 mmhos/cm and the total number of samples 
submitted for that depth interval. 

• (0-1') 8 of 22 samples > 4 mmhos/cm 
• (1'-2') 6 of 20 samples > 4 mmhos/cm 
• (2'-3') 9 of 20 samples > 4 mmhos/cm 
• (3'-4') 8 of 18 samples> 4 mmhos/cm 
• (4'-5') 10 of 18 samples> 4 mmhos/cm 
• (5'-6') 4 of 5 samples > 4 mmhos/cm 
• (6'-7') 4 of 5 samples > 4 mmhos/cm 
 

The 5 samples from the 7'-8' bgl interval were used to determine if the borings 
advanced into material that was not impacted by the brine release. Four of these 5 
samples submitted contained an EC concentration greater than 4 mmhos/cm (4,000 
µmhos/cm). These samples were HA-11 (7'-8') (12,300 µmhos/cm), HA-12 (7'-8')  
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(5,660 µmhos/cm), HA-14 (7'-8') (14,500 µmhos/cm) and HA-15 (7'-8') (12,900 
µmhos/cm). Soil sample HA-16 (7'-8') exhibited an EC level of 2,060 µmhos/cm. 
Benham (2009) summarized these laboratory analytical results in Table 2 of their 
report located in Appendix H. 

Isopleth maps of laboratory EC results for the 0-1' , 1'-2' , 2'-3' , 3'-4' , 4'-5' , 5'-6' , 6'-7' 
and 7'-8' bgl depth intervals were prepared and are presented by Benham (2009) on 
Figures 3-10, respectively. As can be seen on these figures, the impacted soil at the 
Site has been substantially delineated.  

2.3 Filter House Release Investigation - July 2009   

In July 2009, at the request of the NMOCD, eight (8) soil samples previously collected 
at the Filter House Release site were selected from a range of soil EC levels. These 
soil samples were analyzed for chloride to determine if there was an observable 
relationship between the soil EC values and the chloride concentration. Benham (2009) 
summarized these laboratory analytical results in Table 2 of their report located in 
Appendix H.  

2.4 RW-2 Release Investigation - January 2011  

On January 20, 2011 in order to delineate the horizontal and vertical extent of the 
impacted soil, SAIC Energy, Environment & Infrastructure, LLC (SAIC), formerly The 
Benham Companies, LLC (Benham), on behalf of EPNG, installed nine soil borings to 
an approximate depth of five feet bgl in the potentially impacted area. 

Soil samples were collected on one foot intervals from the surface to total depth within 
each borehole. Field electrical conductance (EC) tests were conducted on each 
sample interval. A total of 45 field EC measurements were conducted during this phase 
of the investigation. These field EC tests were used as a screening tool to ensure that 
the boring/sampling activities progressed to a depth interval below the lower limit of the 
impacted soil. Each field EC test was conducted by combining equal volumes of soil 
and de-ionized water within a clean, sealable, plastic bag. Following soil and water 
combination, the plastic bag was sealed and labeled as to source. The soil/water 
mixture was then mixed thoroughly and allowed to stand for approximately 30 minutes. 
Following this period, the EC of the soil/water mixture was measured with an electrical 
conductance meter. An EC value of 4 milliSiemens per centimeter (mS/cm) or less 
indicated that the sample collected was below the lower limit. It should be noted the 
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field meter EC units of mS/cm are, in general, equivalent to the laboratory EC units of 
millimhos per centimeter (mmhos/cm). 

A total of 45 soil samples were collected from the nine borings. Upon collection, an 
aliquot of each soil sample was placed directly into a clean, sealable, plastic bag, 
labeled as to source and placed under chain-of-custody control for transport to the 
analytical laboratory (Environmental Testing, Inc., Oklahoma City, Oklahoma) for 
analysis of EC. An additional aliquot of each soil sample was placed into a clean, 
sealable, plastic bag. After approximately 30 minutes at ambient temperature, the 
headspace within each bag was evaluated with an organic vapor meter (OVM). In each 
boring, the sampled interval exhibiting the highest OVM headspace reading was 
selected for submittal to the analytical laboratory (Southern Petroleum Laboratories, 
Houston, Texas) for benzene, toluene, ethylbenzene, and total xylenes (BTEX) 
analyses. A total of nine soil samples were submitted to the laboratory for BTEX 
analysis. 

Upon completion of soil boring/sampling activities, the soil borings were plugged from 
total depth to the surface. 

Field EC measurements were obtained from the 0-1' bgl interval, the 1'-2' bgl interval, 
the 2'-3' bgl interval, the 3'-4' bgl interval and the 4'-5' bgl interval of each of the nine 
borings. None of the soil samples collected for field EC measurements contained EC 
field values greater than 4 mS/cm. These field measurements are summarized in Table 
1 of SAIC (2011) report, which is attached as Appendix I. 

Of the 45 samples submitted to the analytical laboratory, six contained laboratory EC 
results greater than 4 mmhos/cm. These samples included: HA-1 (3'-4') (4.060 
mmhos/cm), HA-2 (0'-1') (7.320 mmhos/cm), HA-2 (1'-2') (5.620 mmhos/cm), HA-2 (2'-
3') (4.840 mmhos/cm), HA-4 (2'-3') (4.210 mmhos/cm) and HA-6 (4'-5') (5.360 
mmhos/cm). The following summary presents the number of samples from each depth 
interval that contained levels of EC greater than 4 mmhos/cm and the total number of 
samples submitted for that depth interval. 

• (0-1') 1 of 9 samples > 4 mmhos/cm 
• (1'-2') 1 of 9 samples > 4 mmhos/cm 
• (2'-3') 2 of 9 samples > 4 mmhos/cm 
• (3'-4') 1 of 9 samples > 4 mmhos/cm 
• (4'-5') 1 of 9 samples > 4 mmhos/cm 

 
The remaining 39 samples exhibited EC levels below 4 mmhos/cm. SAIC (2011) 
summarizes these laboratory analytical results in Table 2 of their report (Appendix I). 
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No concentrations of BTEX were observed in the nine soil samples submitted for 
analysis. SAIC (2011) summarizes these laboratory analytical results in Table 3 of their 
report (Appendix I). Based upon the laboratory analytical results for these soil 
samples, BTEX was eliminated as a potential constituent of concern (COC) for this 
RAP. 

Isopleth maps of laboratory EC results for the 0-1' bgl, 1'-2' bgl , 2'-3' bgl, 3'-4' bgl and 
4'-5' bgl depth intervals were prepared and are presented in SAIC’s report (2011) on 
Figures 3-7, respectively (Appendix I).   

3. CORRECTIVE ACTIONS 

The area impacted by the Filter House Release was excavated (Figure 3) in 
December 2013 from one to three feet below ground level according to the delineation 
performed by Brenham (2009).  The Filter House is located on state owned lands and 
the Right of Entry Permit is provided in Appendix C.  The excavated material (606.96 
tons) was transported to Lea Landfill for disposal.  Waste manifests are presented in 
Appendix D.  A total of 43 soil samples were collected from the excavation floors and 
walls.  A single excavation floor (bottom) sample was collected from every 400 square 
feet of excavation and a minimum of one sample was collected from each excavation 
area.  Sidewall samples were collected from each excavation.  The samples were 
collected at a maximum spacing of 40 feet between sample locations.   The sidewall 
samples were collected directly into the laboratory glassware.  The samples were sent 
to the laboratory for analysis of chloride and specific conductance.  Sample chloride 
concentrations ranged from 43.7 milligrams per kilogram (mg/kg) to 1,490 mg/kg and 
are summarized in Table 1.  Figure 3 depicts the post excavation chloride 
concentration from each location.  Sample chloride concentrations less than 250 
mg/Kg are not shown.  The laboratory analytical reports are included in Appendix G.  

The area impacted by the RW-2 Release was excavated (Figure 4) in December 2013 
from three to five feet below ground level according to the delineation performed by 
SAIC (2011).  The excavated material (36.36 tons) was transported to Lea Landfill for 
disposal.  Waste manifests can be found in Appendix E.  A total of 22 soil samples 
were collected from the excavation floor and walls. A single excavation floor (bottom) 
sample was collected from every 400 square feet of excavation and a minimum of one 
sample was collected from each excavation area.  Sidewall samples were collected 
from each excavation.  The samples were collected at a maximum spacing of 40 feet 
between sample locations.   The sidewall samples were collected directly into the 
laboratory glassware.  The samples were sent to the laboratory for analysis of chloride 
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and specific conductance.  Sample chloride concentrations ranged from 35.8 mg/kg to 
1,840 mg/kg and are summarized in Table 2.  Figure 4 depicts the post excavation 
chloride concentration from each location.  Sample chloride concentrations less than 
250 mg/Kg are not shown.  The laboratory analytical reports are included in Appendix 
G.   

4. MULTIMED TRANSPORT MODELING RESULTS 

Exposure assessments were run for this site using the United States Environmental 
Protection Agency Exposure Assessment Multimedia Model (MULTIMED Version 1.5, 
2005). Data inputs and model outputs are provided by Appendix F. The model outputs 
indicate that the peak increased concentration of chlorides in groundwater contributed 
by soils in the vadose zone would be approximately 33.33 miligrams per liter (mg/L) in 
370 years at the Filter House Release.  Modeling of the RW-2 Release indicates that 
the peak increased concentration of chloride in groundwater would be approximately  
0.000003 mg/L in 366 years. No significant impact was predicted in offsite wells (Oxy 
Supply Well and Doom Supply Well). Since the estimated increase in chloride 
concentrations in groundwater would not result in a groundwater background 
concentration exceedance, vadose zone chloride mass removal estimates are not 
warranted for these site releases. 

Model output after excavation of the Filter House Release predicted a maximum 
chloride concentration increase of 33.33 mg/L after 370 years 1 meter downgradient of 
the release.  Onsite recovery well RW-3 was predicted to have a maximum chloride 
increase of 0.0456 mg/L after 836 years.  Maximum predicted chloride concentration 
increases in offsite wells (Oxy Supply Well: 0.0062 mg/L at 1,760 years, Doom Supply 
Well: 0.00129 mg/L at 3050 years) were insignificant.  Modeled chloride concentration 
increase graphics are given by Appendix A. 

Modeling of chloride concentration increases 1 meter downgradient of the RW-2 
Release site, post excavation, resulted in a maximum increase of 0.000003 mg/L in 
366 years.  Monitoring well ACW-12 was predicted to have a maximum chloride 
increase of 0.0219 mg/L after 701 years.  Maximum predicted chloride concentration 
increases in offsite wells (Oxy Supply Well: 0.00793 mg/L at 908 years, Doom Supply 
Well: 0.00428 mg/L at 2340 years) were insignificant. Modeled chloride concentration 
increase graphics are given by Appendix A. 
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5. RESULTS 

Based on the results of the Multimed modeling no further source removal is required at 
the Filter House Release or the RW-2 Release Area. 

6. RECOMMENDATIONS 

Restoration of the excavated area will consist of placement, compaction and 
contouring of soil backfill material derived from an offsite source.  Prior to the 
placement of any backfill material, a sample of the backfill material will be collected and 
submitted to an analytical laboratory for analysis to ensure the material is not impacted.  
The analyses will include chloride, toxicity characteristic leaching procedure (TCLP) 
metals, BTEX and total petroleum hydrocarbons (TPH).   

Upon completion of backfilling operations, the area will be graded to minimize erosion 
but encourage surface water runoff.  Upon completion of grading operations, the areas 
will be restored to their pre-excavation state (Filter House Release excavation was 
primarily a caliche road). 

7. REFERENCES 

Benham, 2009.  Remedial Action Plan Brine Impacted Soil Jal No. 4 Gas Plant, Lea 
County, New Mexico, IRP #2026. 

SAIC, 2011.  Remedial Action Plan Chloride Impacted Soil Jal No. 4 Gas Plant, Lea 
County, New Mexico, 1RP-04-01-2697. 

 



Table 1 - Jal #4 Excavation Lab Anlaytical Results
Filter House Excavation

Specific Conductance
Date Area Excavation Location (umhos/cm)

12/20/2013 Bag House 1' Middle Bottom 162 763
12/20/2013 Bag House 1' North Middle Bottom 1390 4010
12/20/2013 Bag House 1' North Bottom 625 1820
12/20/2013 Bag House 1' North East Bottom 579 1680
12/20/2013 Bag House 1' East Middle Botom 577 1510
12/20/2013 Bag House 1' Southeast Middle Bottom 533 1770
12/20/2013 Bag House 1' West Middle Bottom 600 1900
12/20/2013 Bag House 1' North Wall East 459 1420
12/20/2013 Bag House 1' North Wall West 2800 8840
12/20/2013 Bag House 1' East Wall North 352 970
12/20/2013 Bag House 1' East Wall South 17.5 J 309
12/20/2013 Bag House 1' South Wall East Middle 28.2 J 367
12/20/2013 Bag House 1' South Wall East 44.9 J 439
12/20/2013 Bag House 1' South Wall West 443 1850
12/20/2013 Bag House 1' South Wall West Middle 20.5 J 187
12/20/2013 Bag House 1' West Wall South 163 438
12/20/2013 Bag House 1' West Wall West 498 1420
12/19/2013 Bag House 2' North North Bottom 507 1200
12/19/2013 Bag House 2' North South Bottom 276 453
12/19/2013 Bag House 2' North North Wall 1490 4070
12/19/2013 Bag House 2' North East Wall North 288 656
12/19/2013 Bag House 2' North East Wall South 426 758
12/19/2013 Bag House 2' North South Wall 159 454
12/19/2013 Bag House 2' North West Wall North 158 342
12/19/2013 Bag House 2' North West Wall South 43.7 J 79.7
12/17/2013 Bag House 3' North North Bottom 1230 1840
12/17/2013 Bag House 3' North South Bottom 1380 2050
12/17/2013 Bag House 3' North North Wall 177 461
12/17/2013 Bag House 3' North East Wall North 227 631
12/17/2013 Bag House 3' North East Wall South 525 1540
12/17/2013 Bag House 3' North South Wall 664 1900
12/17/2013 Bag House 3' North West Wall North 174 521
12/17/2013 Bag House 3' North West Wall South 132 303
12/20/2013 Bag House East 3' Bottom 1130 3540
12/20/2013 Bag House East 3' North Wall 329 639
12/20/2013 Bag House East 3' East Wall 931 2610
12/20/2013 Bag House East 3' South Wall 36.6 J 248
12/20/2013 Bag House East 3' West Wall 137 695
12/18/2013 Bag House 3' West Bottom 557 916
12/18/2013 Bag House 3' West North Wall 226 771
12/18/2013 Bag House 3' West East Wall 367 1050
12/18/2013 Bag House 3' West South Wall 280 634
12/18/2013 Bag House 3' West West Wall 365 474

concentration > 250 mg/kg

Total Chloride
(mg/Kg)



Table 2 - Jal #4 Excavation Lab Analytical Results
RW-2 Excevation

Specific Conductance
Date Area Excavation Location (umhos/cm)

12/2/2013 RW-2 North Bottom 553 1430
12/2/2013 RW-2 North North Wall 148 250
12/2/2013 RW-2 North East Wall 229 1250
12/2/2013 RW-2 North South Wall 146 800
12/2/2013 RW-2 North West Wall 112 538

12/2/2013 RW-2 East 4' East Wall 78.8 534

12/2/2013 RW-2 South North Bottom 334 1130
12/2/2013 RW-2 South South Bottom 241 1460
12/2/2013 RW-2 South North Wall 73.5 290
12/2/2013 RW-2 South East Wall 1310 2120
12/2/2013 RW-2 South South Wall 210 902
12/2/2013 RW-2 South West Wall 581 1350

12/3/2013 RW-2 South Middle Middle Bottom 5' 869 1280
12/3/2013 RW-2 South Middle North Wall 471 1320
12/3/2013 RW-2 South Middle East Wall 551 1420
12/3/2013 RW-2 South Middle South Wall 621 1200
12/3/2013 RW-2 South Middle West Wall 929 1780

12/3/2013 RW-2 West Middle Bottom 4' 1320 2330
12/3/2013 RW-2 West North Wall 1840 2130
12/3/2013 RW-2 West East Wall 35.8 J 247
12/3/2013 RW-2 West South Wall 823 2310
12/3/2013 RW-2 West West Wall 1230 2590

concentration > 250 mg/kg

Total Chloride
(mg/Kg)
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Appendix A 

 

MULTIMED Model Graphics 
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Elapsed Time Since Release (Years) 

Filter House:  Projected Chloride Concentration Impact in Groundwater at RW-3 
U.S. EPA Multimedia Transport Model - MULTIMED v 1.02 
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Elapsed Time Since Release (Years) 

Filter House:  Projected Chloride Concentration Impact in Groundwater at the Oxy Supply Well 
U.S. EPA Multimedia Transport Model - MULTIMED v 1.02 
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Elapsed Time Since Release (Years) 

Filter House:  Projected Chloride Concentration Impact in Groundwater at the Doom Supply Well 
U.S. EPA Multimedia Transport Model - MULTIMED v 1.02 

Doom Supply Well
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downgradient of 
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Elapsed Time Since Release (Years) 

RW-2 Release:  Projected Chloride Concentration Impact in Groundwater at Release Site 
U.S. EPA Multimedia Transport Model - MULTIMED v 1.02 

Groundwater at Release Site

Radial Distance = 
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Elapsed Time Since Release (Years) 

RW-2 Release:  Projected Chloride Concentration Impact in Groundwater at ACW-12 
U.S. EPA Multimedia Transport Model - MULTIMED v 1.02 

ACW-12
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release site 



0.000

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Pr
oj

ec
te

d 
Ch

lo
rid

e 
Co

nc
en

tr
at

io
n 

 im
pa

ct
 (m

g/
L)

 

Elapsed Time Since Release (Years) 

RW-2 Release:  Projected Chloride Concentration Impact in Groundwater at Oxy Supply Well 
U.S. EPA Multimedia Transport Model - MULTIMED v 1.02 

Oxy Supply Well

Radial Distance = 
477m downgradient 
of release site 
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Elapsed Time Since Release (Years) 

RW-2 Release:  Projected Chloride Concentration Impact in Groundwater at Doom Supply Well 
U.S. EPA Multimedia Transport Model - MULTIMED v 1.02 

Doom Supply Well

Radial Distance = 
1986m 
downgradient of 
release site 



Appendix B 

 

Form C-141 Release Notification 
and Corrective Action 

 







Appendix C 

 

Right of Entry Permit 

 















Appendix D 

 

Filter House Waste Manifests 

 

 

 















































Appendix E 

 

RW-2 Waste Manifests 

 

 

 









Appendix F 

 

MULTIMED Model Inputs and 
Output 

 

 

 



GENERAL DATA GROUP                                                                                                      

***  CHEMICAL NAME                                                                                                      
Chloride                                                                                                                

***    ISOURC                             ROUTE      NT       IYCHK   PALPH      APPTYP                                 
***OPTION   OPTAIR  RUN              MONTE    ISTEAD     IOPEN     IZCHK     LANDF   COMPLETE                           
    2    0    0     DETERMINISTIC    500    1    0  100    0    0    0 90.0    0    1    1                              

***  TIMES FOR CONCENTRATION CALCULATION AT WELL                                                                        
     1.0      51.0     101.0     151.0     201.0     251.0     301.0     351.0     401.0     451.0                      
   501.0     551.0     601.0     651.0     701.0     751.0     801.0     851.0     901.0     951.0                      
  1001.0    1051.0    1101.0    1151.0    1201.0    1251.0    1301.0    1351.0    1401.0    1451.0                      
  1501.0    1551.0    1601.0    1651.0    1701.0    1751.0    1801.0    1851.0    1901.0    1951.0                      
  2001.0    2051.0    2101.0    2151.0    2201.0    2251.0    2301.0    2351.0    2401.0    2451.0                      
  2501.0    2551.0    2601.0    2651.0    2701.0    2751.0    2801.0    2851.0    2901.0    2951.0                      
  3001.0    3051.0    3101.0    3151.0    3201.0    3251.0    3301.0    3351.0    3401.0    3451.0                      
  3501.0    3551.0    3601.0    3651.0    3701.0    3751.0    3801.0    3851.0    3901.0    3951.0                      
  4001.0    4051.0    4101.0    4151.0    4201.0    4251.0    4301.0    4351.0    4401.0    4451.0                      
  4501.0    4551.0    4601.0    4651.0    4701.0    4751.0    4801.0    4851.0    4901.0    4951.0                      

END GENERAL                                                                                                             

CHEMICAL DATA GROUP                                                                                                     
ARRAY VALUES                                                                                                            
***      CHEMICAL SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Solid phase decay coefficient             1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Dissolved phase decay coefficient         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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 3 Overall chemical decay coefficient        1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Acid catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Neutral catalyzed hydrolysis rate         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Base catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Reference temperature                     C                       0      2.500E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Normalized distribution coefficient       ml/g                    0      1.219E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Distribution coefficient                  ml/g                   -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Biodegradation coefficient (sat. zone)    1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
11 Air diffusion coefficient                 cm^2/s                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Reference temperature for air diffusion   C                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Molecular weight                          g/M                     0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
14 Mole fraction of solute                   --                      0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
15 Vapor pressure of solute                  mm Hg                   0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
16 Henry's Law constant                   atm-m^3/M                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END CHEMICAL GROUP                                                                                                      

SOURCE DATA GROUP                                                                                                       
ARRAY VALUES                                                                                                            
***        SOURCE SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Infiltration rate                        m/yr                     0      1.270E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Area of waste disposal unit              m^2                      0      3.716E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Duration of pulse                        yr                      -1      5.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Spread of contaminant source             m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Recharge rate                            m/yr                     0      1.270E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Source decay constant                    1/yr                     0      5.000E-02 0.000E+00 0.000E+00 0.000E+00     
 7 Initial concentration at landfill        mg/l                     0      3.924E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Length scale of facility                 m                       -1      2.740E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Width scale of facility                  m                       -1      2.290E+01 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END SOURCE GROUP                                                                                                        
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VFL   UNSATURATED FLOW MODEL PARAMETERS                                                                                 

CONTROL PARAMETERS                                                                                                      
***    DUMMY     NMAT      KPROP     DUMMY    NVFLAY                                                                    
         7         1         1         1         1                                                                      

END CONTROL PARAMETERS                                                                                                  
SATURATED MATERIAL PROPERTY PARAMETERS                                                                                  
ARRAY VALUES                                                                                                            
***   SATURATED MATERIAL VARIABLES                                                                                      

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Sat hydraulic conductivity               cm/hr                    0      3.600E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Unsaturated zone porosity                --                       0      2.500E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Air entry pressure head                  m                        0      7.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Depth of the unsaturated zone            m                        0      3.197E+01 0.000E+00 0.000E+00 0.000E+00     
END ARRAY                                                                                                               

END MATERIAL   1                                                                                                        
END SATURATED MATERIAL PROPERTIES                                                                                       
SOIL MOISTURE PARAMETERS                                                                                                
***   FUNCTIONAL COEFFICIENTS                                                                                           
ARRAY VALUES                                                                                                            
***   FUNCTIONAL COEFFICIENT VARIABLES                                                                                  

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Residual water content                   --                       0      6.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Brooks and Corey exponent, EN            --                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Alpha van Genuchten parameter            1/cm                     0      7.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Beta van Genuchten parameter             --                       0      1.890E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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END ARRAY                                                                                                               

END MATERIAL  1                                                                                                         
END FUNCTIONAL COEFFICIENTS                                                                                             
END UNSATURATED ZONE FLOW MODEL PARAMETERS                                                                              

VTP    UNSATURATED ZONE TRANSPORT MODEL PARAMETERS                                                                      
CONTROL PARAMETERS                                                                                                      
***   NLAY     DUMMY      IADU      ISOL         N      NTEL     NGPTS       NIT     DUMMY     DUMMY                    
         1        20         1         2        18         3       104         2         1         1                    
***  WTFUN                                                                                                              
     1.200                                                                                                              

END CONTROL PARAMETERS                                                                                                  
TRANSPORT PARAMETERS                                                                                                    
ARRAY VALUES                                                                                                            
***   UNSATURATED ZONE TRANSPORT VARIABLES                                                                              

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Thickness of layer                       m                        0      3.197E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Longitudinal dispersivity of layer       m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Percent organic matter                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Bulk Density of soil layer               g/cc                     0      1.830E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Biological decay coefficient             1/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END LAYER  1                                                                                                            
END UNSATURATED ZONE TRANSPORT PARAMETERS                                                                               
END UNSATURATED ZONE TRANSPORT MODEL                                                                                    

AQUIFER DATA GROUP                                                                                                      
ARRAY VALUES                                                                                                            
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***       AQUIFER SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Particle diameter                        cm                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Aquifer porosity                         --                       0      3.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Bulk density                             g/cc                     0      1.700E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Aquifer thickness                        m                        0      1.862E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Source thickness (mixing zone depth)     m                       -1      3.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Hydraulic conductivity                   m/yr                     0      3.150E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Hydraulc gradient                        --                       0      6.080E-04 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Groundwater seepage velocity             m/yr                    -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Retardation coefficient                  --                      -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Longitudinal dispersivity                m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
11 Transverse dispersivity                  m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Vertical dispersivity                    m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Temperature of aquifer                   C                        0      2.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
14 pH                                       --                       0      7.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
15 Organic carbon content                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
16 Well radial distance from site           m                        0      1.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
17 Angle off plume centerline            degree                      0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
18 Well vertical distance                   m                        0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END AQUIFER GROUP                                                                                                       

END ALL DATA                                                                                                            
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   MULTIMED  V1.01   DATE OF CALCULATIONS: 15-APR-2014  TIME: 14:52: 5

                         U. S.    E N V I R O N M E N T A L   P R O T E C T I O N   A G E N C Y

                                         E X P O S U R E   A S S E S S M E N T 

                                            M U L T I M E D I A   M O D E L 

                                          MULTIMED  (Version 1.50, 2005)
 Switched to Stehfest algorithm to avoid numerical problems
 with Convolution algorithm.  Problems were caused by
 high source decay rate.  Everything ok now, execution continuing...
1
 Run options 
 --- -------

 Chemical simulated is Chloride                                                                        

 Option Chosen                         Saturated and unsaturated zone models    
 Run was                               DETERMIN
 Infiltration Specified By User: 1.270E-02 m/yr
 Run was transient
 Well Times: Entered Explicitly
 Reject runs if Y coordinate outside plume
 Reject runs if Z coordinate outside plume
 Gaussian source used in saturated zone model
1
1
 UNSATURATED ZONE FLOW MODEL PARAMETERS
 (input parameter description and value)
 NP      - Total number of nodal points                 240
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 NMAT    - Number of different porous materials           1
 KPROP   - Van Genuchten or Brooks and Corey              1
 IMSHGN  - Spatial discretization option                  1
 NVFLAYR - Number of layers in flow model                 1

 OPTIONS CHOSEN 
 ------- ------ 
 Van Genuchten functional coefficients
 User defined coordinate system
1

 Layer information 
 ----------------- 
 LAYER NO.    LAYER THICKNESS     MATERIAL PROPERTY
 ---------    ---------------     -----------------
     1                  31.97              1

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE MATERIAL VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Saturated hydraulic conductivity          cm/hr       CONSTANT         3.60     -999.       -999.      -999.    
           Unsaturated zone porosity                 --          CONSTANT        0.250     -999.       -999.      -999.    
           Air entry pressure head                   m           CONSTANT        0.700     -999.       -999.      -999.    
           Depth of the unsaturated zone             m           CONSTANT         32.0     0.000       0.000      0.000    

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE FUNCTION VARIABLES
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           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Residual water content                    --          CONSTANT        0.650E-01 -999.       -999.      -999.    
           Brook and Corey exponent,EN               --          CONSTANT        -999.     -999.       -999.      -999.    
           ALFA coefficient                         1/cm         CONSTANT        0.750E-01 -999.       -999.      -999.    
           Van Genuchten exponent, ENN               --          CONSTANT         1.89     -999.       -999.      -999.    
1

 UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

 NLAY   - Number of different layers used                 1
 NTSTPS - Number of time values concentration calc       40
 DUMMY  - Not presently used                              1
 ISOL   - Type of scheme used in unsaturated zone         1
 N      - Stehfest terms or number of increments         18
 NTEL   - Points in Lagrangian interpolation              3
 NGPTS  - Number of Gauss points                        104
 NIT    - Convolution integral segments                   2
 IBOUND - Type of boundary condition                      3
 ITSGEN - Time values generated or input                  1
 TMAX   - Max simulation time             --             0.0
 WTFUN  - Weighting factor                --             1.2

 OPTIONS CHOSEN 
 ------- ------ 
 Stehfest numerical inversion algorithm
 Exponentially decaying continuous source
 Computer generated times for computing concentrations
1

                                                      DATA FOR LAYER   1
                                                      ---- --- -----
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                                                      VADOSE TRANSPORT VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Thickness of layer                        m           CONSTANT         32.0     -999.       -999.      -999.    
           Longitudinal dispersivity of layer        m           DERIVED         -999.     -999.       -999.      -999.    
           Percent organic matter                    --          CONSTANT        0.000     -999.       -999.      -999.    
           Bulk density of soil for layer            g/cc        CONSTANT         1.83     -999.       -999.      -999.    
           Biological decay coefficient            1/yr          CONSTANT        0.000     -999.       -999.      -999.    
1
                                                     CHEMICAL SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Solid phase decay coefficient             1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Dissolved phase decay coefficient         1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Overall chemical decay coefficient        1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Acid catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Neutral hydrolysis rate constant          1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Base catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Reference temperature                     C           CONSTANT         25.0     -999.       -999.      -999.    
           Normalized distribution coefficient       ml/g        CONSTANT        0.122     -999.       -999.      -999.    
           Distribution coefficient                   --         DERIVED         -999.     -999.       -999.      -999.    
           Biodegradation coefficient (sat. zone)    1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Air diffusion coefficient                 cm2/s       CONSTANT        -999.     -999.       -999.      -999.    
           Reference temperature for air diffusion   C           CONSTANT        -999.     -999.       -999.      -999.    
           Molecular weight                          g/M         CONSTANT        -999.     -999.       -999.      -999.    
           Mole fraction of solute                   --          CONSTANT        -999.     -999.       -999.      -999.    
           Vapor pressure of solute                  mm Hg       CONSTANT        -999.     -999.       -999.      -999.    
           Henry`s law constant                   atm-m^3/M      CONSTANT        -999.     -999.       -999.      -999.    
           Overall 1st order decay sat. zone         1/yr        DERIVED         0.000     0.000       0.000       1.00    
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
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           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
1
                                                       SOURCE SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Infiltration rate                         m/yr        CONSTANT        0.127E-01 -999.       -999.      -999.    
           Area of waste disposal unit               m^2         CONSTANT         372.     -999.       -999.      -999.    
           Duration of pulse                         yr          DERIVED          50.0     -999.       -999.      -999.    
           Spread of contaminant source              m           DERIVED         -999.     -999.       -999.      -999.    
           Recharge rate                             m/yr        CONSTANT        0.127E-01 -999.       -999.      -999.    
           Source decay constant                     1/yr        CONSTANT        0.500E-01 0.000       0.000      0.000    
           Initial concentration at landfill         mg/l        CONSTANT         392.     -999.       -999.      -999.    
           Length scale of facility                  m           DERIVED          27.4     -999.       -999.      -999.    
           Width scale of facility                   m           DERIVED          22.9     -999.       -999.      -999.    
           Near field dilution                                   DERIVED          1.00     0.000       0.000       1.00    
1
                                                      AQUIFER SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Particle diameter                         cm          CONSTANT        -999.     -999.       -999.      -999.    
           Aquifer porosity                          --          CONSTANT        0.300     -999.       -999.      -999.    
           Bulk density                              g/cc        CONSTANT         1.70     -999.       -999.      -999.    
           Aquifer thickness                         m           CONSTANT         18.6     -999.       -999.      -999.    
           Source thickness (mixing zone depth)      m           DERIVED          3.00     -999.       -999.      -999.    
           Conductivity (hydraulic)                  m/yr        CONSTANT         315.     -999.       -999.      -999.    
           Gradient (hydraulic)                                  CONSTANT        0.608E-03 -999.       -999.      -999.    
           Groundwater seepage velocity              m/yr        DERIVED         -999.     -999.       -999.      -999.    
           Retardation coefficient                   --          DERIVED         -999.     -999.       -999.      -999.    
           Longitudinal dispersivity                 m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Transverse dispersivity                   m           FUNCTION OF X   -999.     -999.       -999.      -999.    
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           Vertical dispersivity                     m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Temperature of aquifer                    C           CONSTANT         20.0     -999.       -999.      -999.    
           pH                                        --          CONSTANT         7.00     -999.       -999.      -999.    
           Organic carbon content (fraction)                     CONSTANT        0.000     -999.       -999.      -999.    
           Well distance from site                   m           CONSTANT         1.00     -999.       -999.      -999.    
           Angle off center                       degree         CONSTANT        0.000     -999.       -999.      -999.    
           Well vertical distance                    m           CONSTANT        0.000     -999.       -999.      -999.    
1

                                                      TIME     CONCENTRATION
                                                      ----     -------------
                                                       0.100E+01 0.00000E+00
                                                       0.510E+02 0.00000E+00
                                                       0.101E+03 0.00000E+00
                                                       0.151E+03 0.00000E+00
                                                       0.201E+03 0.00000E+00
                                                       0.251E+03 0.72280E+01
                                                       0.301E+03 0.23837E+02
                                                       0.351E+03 0.32857E+02
                                                       0.401E+03 0.30456E+02
                                                       0.451E+03 0.21876E+02
                                                       0.501E+03 0.12667E+02
                                                       0.551E+03 0.55855E+01
                                                       0.601E+03 0.11479E+01
                                                       0.651E+03 0.17334E+00
                                                       0.701E+03 0.15554E+00
                                                       0.751E+03 0.13773E+00
                                                       0.801E+03 0.11993E+00
                                                       0.851E+03 0.10212E+00
                                                       0.901E+03 0.84318E-01
                                                       0.951E+03 0.66513E-01
                                                       0.100E+04 0.48709E-01
                                                       0.105E+04 0.30904E-01
                                                       0.110E+04 0.13099E-01
                                                       0.115E+04 0.00000E+00
                                                       0.120E+04 0.00000E+00
                                                       0.125E+04 0.00000E+00
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                                                       0.130E+04 0.00000E+00
                                                       0.135E+04 0.00000E+00
                                                       0.140E+04 0.00000E+00
                                                       0.145E+04 0.00000E+00
                                                       0.150E+04 0.00000E+00
                                                       0.155E+04 0.00000E+00
                                                       0.160E+04 0.00000E+00
                                                       0.165E+04 0.00000E+00
                                                       0.170E+04 0.00000E+00
                                                       0.175E+04 0.00000E+00
                                                       0.180E+04 0.00000E+00
                                                       0.185E+04 0.00000E+00
                                                       0.190E+04 0.00000E+00
                                                       0.195E+04 0.00000E+00
                                                       0.200E+04 0.00000E+00
                                                       0.205E+04 0.00000E+00
                                                       0.210E+04 0.00000E+00
                                                       0.215E+04 0.00000E+00
                                                       0.220E+04 0.00000E+00
                                                       0.225E+04 0.00000E+00
                                                       0.230E+04 0.00000E+00
                                                       0.235E+04 0.00000E+00
                                                       0.240E+04 0.00000E+00
                                                       0.245E+04 0.00000E+00
                                                       0.250E+04 0.00000E+00
                                                       0.255E+04 0.00000E+00
                                                       0.260E+04 0.00000E+00
                                                       0.265E+04 0.00000E+00
                                                       0.270E+04 0.00000E+00
                                                       0.275E+04 0.00000E+00
                                                       0.280E+04 0.00000E+00
                                                       0.285E+04 0.00000E+00
                                                       0.290E+04 0.00000E+00
                                                       0.295E+04 0.00000E+00
                                                       0.300E+04 0.00000E+00
                                                       0.305E+04 0.00000E+00
                                                       0.310E+04 0.00000E+00
                                                       0.315E+04 0.00000E+00
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                                                       0.320E+04 0.00000E+00
                                                       0.325E+04 0.00000E+00
                                                       0.330E+04 0.00000E+00
                                                       0.335E+04 0.00000E+00
                                                       0.340E+04 0.00000E+00
                                                       0.345E+04 0.00000E+00
                                                       0.350E+04 0.00000E+00
                                                       0.355E+04 0.00000E+00
                                                       0.360E+04 0.00000E+00
                                                       0.365E+04 0.00000E+00
                                                       0.370E+04 0.00000E+00
                                                       0.375E+04 0.00000E+00
                                                       0.380E+04 0.00000E+00
                                                       0.385E+04 0.00000E+00
                                                       0.390E+04 0.00000E+00
                                                       0.395E+04 0.00000E+00
                                                       0.400E+04 0.00000E+00
                                                       0.405E+04 0.00000E+00
                                                       0.410E+04 0.00000E+00
                                                       0.415E+04 0.00000E+00
                                                       0.420E+04 0.00000E+00
                                                       0.425E+04 0.00000E+00
                                                       0.430E+04 0.00000E+00
                                                       0.435E+04 0.00000E+00
                                                       0.440E+04 0.00000E+00
                                                       0.445E+04 0.00000E+00
                                                       0.450E+04 0.00000E+00
                                                       0.455E+04 0.00000E+00
                                                       0.460E+04 0.00000E+00
                                                       0.465E+04 0.00000E+00
                                                       0.470E+04 0.00000E+00
                                                       0.475E+04 0.00000E+00
                                                       0.480E+04 0.00000E+00
                                                       0.485E+04 0.00000E+00
                                                       0.490E+04 0.00000E+00
                                                       0.495E+04 0.00000E+00

-8- Filter House Release Local Post-excavation Output



GENERAL DATA GROUP                                                                                                      

***  CHEMICAL NAME                                                                                                      
Chloride                                                                                                                

***    ISOURC                             ROUTE      NT       IYCHK   PALPH      APPTYP                                 
***OPTION   OPTAIR  RUN              MONTE    ISTEAD     IOPEN     IZCHK     LANDF   COMPLETE                           
    2    0    0     DETERMINISTIC    500    1    0  100    0    0    0 90.0    0    1    1                              

***  TIMES FOR CONCENTRATION CALCULATION AT WELL                                                                        
     1.0      51.0     101.0     151.0     201.0     251.0     301.0     351.0     401.0     451.0                      
   501.0     551.0     601.0     651.0     701.0     751.0     801.0     851.0     901.0     951.0                      
  1001.0    1051.0    1101.0    1151.0    1201.0    1251.0    1301.0    1351.0    1401.0    1451.0                      
  1501.0    1551.0    1601.0    1651.0    1701.0    1751.0    1801.0    1851.0    1901.0    1951.0                      
  2001.0    2051.0    2101.0    2151.0    2201.0    2251.0    2301.0    2351.0    2401.0    2451.0                      
  2501.0    2551.0    2601.0    2651.0    2701.0    2751.0    2801.0    2851.0    2901.0    2951.0                      
  3001.0    3051.0    3101.0    3151.0    3201.0    3251.0    3301.0    3351.0    3401.0    3451.0                      
  3501.0    3551.0    3601.0    3651.0    3701.0    3751.0    3801.0    3851.0    3901.0    3951.0                      
  4001.0    4051.0    4101.0    4151.0    4201.0    4251.0    4301.0    4351.0    4401.0    4451.0                      
  4501.0    4551.0    4601.0    4651.0    4701.0    4751.0    4801.0    4851.0    4901.0    4951.0                      

END GENERAL                                                                                                             

CHEMICAL DATA GROUP                                                                                                     
ARRAY VALUES                                                                                                            
***      CHEMICAL SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Solid phase decay coefficient             1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Dissolved phase decay coefficient         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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 3 Overall chemical decay coefficient        1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Acid catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Neutral catalyzed hydrolysis rate         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Base catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Reference temperature                     C                       0      2.500E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Normalized distribution coefficient       ml/g                    0      1.219E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Distribution coefficient                  ml/g                   -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Biodegradation coefficient (sat. zone)    1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
11 Air diffusion coefficient                 cm^2/s                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Reference temperature for air diffusion   C                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Molecular weight                          g/M                     0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
14 Mole fraction of solute                   --                      0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
15 Vapor pressure of solute                  mm Hg                   0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
16 Henry's Law constant                   atm-m^3/M                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END CHEMICAL GROUP                                                                                                      

SOURCE DATA GROUP                                                                                                       
ARRAY VALUES                                                                                                            
***        SOURCE SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Infiltration rate                        m/yr                     0      1.270E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Area of waste disposal unit              m^2                      0      3.716E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Duration of pulse                        yr                      -1      5.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Spread of contaminant source             m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Recharge rate                            m/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Source decay constant                    1/yr                     0      5.000E-02 0.000E+00 0.000E+00 0.000E+00     
 7 Initial concentration at landfill        mg/l                     0      3.924E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Length scale of facility                 m                       -1      2.740E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Width scale of facility                  m                       -1      2.290E+01 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END SOURCE GROUP                                                                                                        
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VFL   UNSATURATED FLOW MODEL PARAMETERS                                                                                 

CONTROL PARAMETERS                                                                                                      
***    DUMMY     NMAT      KPROP     DUMMY    NVFLAY                                                                    
         7         1         1         1         1                                                                      

END CONTROL PARAMETERS                                                                                                  
SATURATED MATERIAL PROPERTY PARAMETERS                                                                                  
ARRAY VALUES                                                                                                            
***   SATURATED MATERIAL VARIABLES                                                                                      

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Sat hydraulic conductivity               cm/hr                    0      3.600E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Unsaturated zone porosity                --                       0      2.500E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Air entry pressure head                  m                        0      7.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Depth of the unsaturated zone            m                        0      3.197E+01 0.000E+00 0.000E+00 0.000E+00     
END ARRAY                                                                                                               

END MATERIAL   1                                                                                                        
END SATURATED MATERIAL PROPERTIES                                                                                       
SOIL MOISTURE PARAMETERS                                                                                                
***   FUNCTIONAL COEFFICIENTS                                                                                           
ARRAY VALUES                                                                                                            
***   FUNCTIONAL COEFFICIENT VARIABLES                                                                                  

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Residual water content                   --                       0      6.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Brooks and Corey exponent, EN            --                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Alpha van Genuchten parameter            1/cm                     0      7.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Beta van Genuchten parameter             --                       0      1.890E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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END ARRAY                                                                                                               

END MATERIAL  1                                                                                                         
END FUNCTIONAL COEFFICIENTS                                                                                             
END UNSATURATED ZONE FLOW MODEL PARAMETERS                                                                              

VTP    UNSATURATED ZONE TRANSPORT MODEL PARAMETERS                                                                      
CONTROL PARAMETERS                                                                                                      
***   NLAY     DUMMY      IADU      ISOL         N      NTEL     NGPTS       NIT     DUMMY     DUMMY                    
         1        20         1         2        18         3       104         2         1         1                    
***  WTFUN                                                                                                              
     1.200                                                                                                              

END CONTROL PARAMETERS                                                                                                  
TRANSPORT PARAMETERS                                                                                                    
ARRAY VALUES                                                                                                            
***   UNSATURATED ZONE TRANSPORT VARIABLES                                                                              

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Thickness of layer                       m                        0      3.197E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Longitudinal dispersivity of layer       m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Percent organic matter                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Bulk Density of soil layer               g/cc                     0      1.830E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Biological decay coefficient             1/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END LAYER  1                                                                                                            
END UNSATURATED ZONE TRANSPORT PARAMETERS                                                                               
END UNSATURATED ZONE TRANSPORT MODEL                                                                                    

AQUIFER DATA GROUP                                                                                                      
ARRAY VALUES                                                                                                            
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***       AQUIFER SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Particle diameter                        cm                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Aquifer porosity                         --                       0      3.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Bulk density                             g/cc                     0      1.700E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Aquifer thickness                        m                        0      1.862E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Source thickness (mixing zone depth)     m                       -1      3.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Hydraulic conductivity                   m/yr                     0      3.150E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Hydraulc gradient                        --                       0      6.080E-04 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Groundwater seepage velocity             m/yr                    -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Retardation coefficient                  --                      -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Longitudinal dispersivity                m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
11 Transverse dispersivity                  m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Vertical dispersivity                    m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Temperature of aquifer                   C                        0      2.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
14 pH                                       --                       0      7.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
15 Organic carbon content                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
16 Well radial distance from site           m                        0      1.373E+03 -9.99E+02 -9.99E+02 -9.99E+02     
17 Angle off plume centerline            degree                      0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
18 Well vertical distance                   m                        0      1.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END AQUIFER GROUP                                                                                                       

END ALL DATA                                                                                                            
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   MULTIMED  V1.01   DATE OF CALCULATIONS: 15-APR-2014  TIME: 16:10: 5

                         U. S.    E N V I R O N M E N T A L   P R O T E C T I O N   A G E N C Y

                                         E X P O S U R E   A S S E S S M E N T 

                                            M U L T I M E D I A   M O D E L 

                                          MULTIMED  (Version 1.50, 2005)
 Switched to Stehfest algorithm to avoid numerical problems
 with Convolution algorithm.  Problems were caused by
 high source decay rate.  Everything ok now, execution continuing...
1
 Run options 
 --- -------

 Chemical simulated is Chloride                                                                        

 Option Chosen                         Saturated and unsaturated zone models    
 Run was                               DETERMIN
 Infiltration Specified By User: 1.270E-02 m/yr
 Run was transient
 Well Times: Entered Explicitly
 Reject runs if Y coordinate outside plume
 Reject runs if Z coordinate outside plume
 Gaussian source used in saturated zone model
1
1
 UNSATURATED ZONE FLOW MODEL PARAMETERS
 (input parameter description and value)
 NP      - Total number of nodal points                 240
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 NMAT    - Number of different porous materials           1
 KPROP   - Van Genuchten or Brooks and Corey              1
 IMSHGN  - Spatial discretization option                  1
 NVFLAYR - Number of layers in flow model                 1

 OPTIONS CHOSEN 
 ------- ------ 
 Van Genuchten functional coefficients
 User defined coordinate system
1

 Layer information 
 ----------------- 
 LAYER NO.    LAYER THICKNESS     MATERIAL PROPERTY
 ---------    ---------------     -----------------
     1                  31.97              1

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE MATERIAL VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Saturated hydraulic conductivity          cm/hr       CONSTANT         3.60     -999.       -999.      -999.    
           Unsaturated zone porosity                 --          CONSTANT        0.250     -999.       -999.      -999.    
           Air entry pressure head                   m           CONSTANT        0.700     -999.       -999.      -999.    
           Depth of the unsaturated zone             m           CONSTANT         32.0     0.000       0.000      0.000    

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE FUNCTION VARIABLES
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           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Residual water content                    --          CONSTANT        0.650E-01 -999.       -999.      -999.    
           Brook and Corey exponent,EN               --          CONSTANT        -999.     -999.       -999.      -999.    
           ALFA coefficient                         1/cm         CONSTANT        0.750E-01 -999.       -999.      -999.    
           Van Genuchten exponent, ENN               --          CONSTANT         1.89     -999.       -999.      -999.    
1

 UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

 NLAY   - Number of different layers used                 1
 NTSTPS - Number of time values concentration calc       40
 DUMMY  - Not presently used                              1
 ISOL   - Type of scheme used in unsaturated zone         1
 N      - Stehfest terms or number of increments         18
 NTEL   - Points in Lagrangian interpolation              3
 NGPTS  - Number of Gauss points                        104
 NIT    - Convolution integral segments                   2
 IBOUND - Type of boundary condition                      3
 ITSGEN - Time values generated or input                  1
 TMAX   - Max simulation time             --             0.0
 WTFUN  - Weighting factor                --             1.2

 OPTIONS CHOSEN 
 ------- ------ 
 Stehfest numerical inversion algorithm
 Exponentially decaying continuous source
 Computer generated times for computing concentrations
1

                                                      DATA FOR LAYER   1
                                                      ---- --- -----

-3- Filter House Release Oxy Post-excavation Output



                                                      VADOSE TRANSPORT VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Thickness of layer                        m           CONSTANT         32.0     -999.       -999.      -999.    
           Longitudinal dispersivity of layer        m           DERIVED         -999.     -999.       -999.      -999.    
           Percent organic matter                    --          CONSTANT        0.000     -999.       -999.      -999.    
           Bulk density of soil for layer            g/cc        CONSTANT         1.83     -999.       -999.      -999.    
           Biological decay coefficient            1/yr          CONSTANT        0.000     -999.       -999.      -999.    
1
                                                     CHEMICAL SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Solid phase decay coefficient             1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Dissolved phase decay coefficient         1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Overall chemical decay coefficient        1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Acid catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Neutral hydrolysis rate constant          1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Base catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Reference temperature                     C           CONSTANT         25.0     -999.       -999.      -999.    
           Normalized distribution coefficient       ml/g        CONSTANT        0.122     -999.       -999.      -999.    
           Distribution coefficient                   --         DERIVED         -999.     -999.       -999.      -999.    
           Biodegradation coefficient (sat. zone)    1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Air diffusion coefficient                 cm2/s       CONSTANT        -999.     -999.       -999.      -999.    
           Reference temperature for air diffusion   C           CONSTANT        -999.     -999.       -999.      -999.    
           Molecular weight                          g/M         CONSTANT        -999.     -999.       -999.      -999.    
           Mole fraction of solute                   --          CONSTANT        -999.     -999.       -999.      -999.    
           Vapor pressure of solute                  mm Hg       CONSTANT        -999.     -999.       -999.      -999.    
           Henry`s law constant                   atm-m^3/M      CONSTANT        -999.     -999.       -999.      -999.    
           Overall 1st order decay sat. zone         1/yr        DERIVED         0.000     0.000       0.000       1.00    
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
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           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
1
                                                       SOURCE SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Infiltration rate                         m/yr        CONSTANT        0.127E-01 -999.       -999.      -999.    
           Area of waste disposal unit               m^2         CONSTANT         372.     -999.       -999.      -999.    
           Duration of pulse                         yr          DERIVED          50.0     -999.       -999.      -999.    
           Spread of contaminant source              m           DERIVED         -999.     -999.       -999.      -999.    
           Recharge rate                             m/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Source decay constant                     1/yr        CONSTANT        0.500E-01 0.000       0.000      0.000    
           Initial concentration at landfill         mg/l        CONSTANT         392.     -999.       -999.      -999.    
           Length scale of facility                  m           DERIVED          27.4     -999.       -999.      -999.    
           Width scale of facility                   m           DERIVED          22.9     -999.       -999.      -999.    
           Near field dilution                                   DERIVED          1.00     0.000       0.000       1.00    
1
                                                      AQUIFER SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Particle diameter                         cm          CONSTANT        -999.     -999.       -999.      -999.    
           Aquifer porosity                          --          CONSTANT        0.300     -999.       -999.      -999.    
           Bulk density                              g/cc        CONSTANT         1.70     -999.       -999.      -999.    
           Aquifer thickness                         m           CONSTANT         18.6     -999.       -999.      -999.    
           Source thickness (mixing zone depth)      m           DERIVED          3.00     -999.       -999.      -999.    
           Conductivity (hydraulic)                  m/yr        CONSTANT         315.     -999.       -999.      -999.    
           Gradient (hydraulic)                                  CONSTANT        0.608E-03 -999.       -999.      -999.    
           Groundwater seepage velocity              m/yr        DERIVED         -999.     -999.       -999.      -999.    
           Retardation coefficient                   --          DERIVED         -999.     -999.       -999.      -999.    
           Longitudinal dispersivity                 m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Transverse dispersivity                   m           FUNCTION OF X   -999.     -999.       -999.      -999.    
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           Vertical dispersivity                     m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Temperature of aquifer                    C           CONSTANT         20.0     -999.       -999.      -999.    
           pH                                        --          CONSTANT         7.00     -999.       -999.      -999.    
           Organic carbon content (fraction)                     CONSTANT        0.000     -999.       -999.      -999.    
           Well distance from site                   m           CONSTANT        0.137E+04 -999.       -999.      -999.    
           Angle off center                       degree         CONSTANT        0.000     -999.       -999.      -999.    
           Well vertical distance                    m           CONSTANT         1.00     -999.       -999.      -999.    
1

                                                      TIME     CONCENTRATION
                                                      ----     -------------
                                                       0.100E+01 0.00000E+00
                                                       0.510E+02 0.00000E+00
                                                       0.101E+03 0.00000E+00
                                                       0.151E+03 0.00000E+00
                                                       0.201E+03 0.00000E+00
                                                       0.251E+03 0.57485E-14
                                                       0.301E+03 0.57485E-14
                                                       0.351E+03 0.57485E-14
                                                       0.401E+03 0.44999E-14
                                                       0.451E+03 0.68962E-11
                                                       0.501E+03 0.79497E-09
                                                       0.551E+03 0.21521E-07
                                                       0.601E+03 0.24513E-06
                                                       0.651E+03 0.15926E-05
                                                       0.701E+03 0.69817E-05
                                                       0.751E+03 0.22932E-04
                                                       0.801E+03 0.60499E-04
                                                       0.851E+03 0.13456E-03
                                                       0.901E+03 0.26132E-03
                                                       0.951E+03 0.45480E-03
                                                       0.100E+04 0.72361E-03
                                                       0.105E+04 0.10690E-02
                                                       0.110E+04 0.14846E-02
                                                       0.115E+04 0.19577E-02
                                                       0.120E+04 0.24713E-02
                                                       0.125E+04 0.30064E-02
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                                                       0.130E+04 0.35442E-02
                                                       0.135E+04 0.40676E-02
                                                       0.140E+04 0.45619E-02
                                                       0.145E+04 0.50155E-02
                                                       0.150E+04 0.54201E-02
                                                       0.155E+04 0.57704E-02
                                                       0.160E+04 0.60638E-02
                                                       0.165E+04 0.62997E-02
                                                       0.170E+04 0.64792E-02
                                                       0.175E+04 0.66046E-02
                                                       0.180E+04 0.66797E-02
                                                       0.185E+04 0.67088E-02
                                                       0.190E+04 0.66961E-02
                                                       0.195E+04 0.66465E-02
                                                       0.200E+04 0.65646E-02
                                                       0.205E+04 0.64543E-02
                                                       0.210E+04 0.63198E-02
                                                       0.215E+04 0.61650E-02
                                                       0.220E+04 0.59937E-02
                                                       0.225E+04 0.58091E-02
                                                       0.230E+04 0.56141E-02
                                                       0.235E+04 0.54116E-02
                                                       0.240E+04 0.52035E-02
                                                       0.245E+04 0.49920E-02
                                                       0.250E+04 0.47788E-02
                                                       0.255E+04 0.45653E-02
                                                       0.260E+04 0.43527E-02
                                                       0.265E+04 0.41421E-02
                                                       0.270E+04 0.39344E-02
                                                       0.275E+04 0.37302E-02
                                                       0.280E+04 0.35301E-02
                                                       0.285E+04 0.33345E-02
                                                       0.290E+04 0.31437E-02
                                                       0.295E+04 0.29581E-02
                                                       0.300E+04 0.27776E-02
                                                       0.305E+04 0.26025E-02
                                                       0.310E+04 0.24328E-02
                                                       0.315E+04 0.22684E-02
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                                                       0.320E+04 0.21092E-02
                                                       0.325E+04 0.19553E-02
                                                       0.330E+04 0.18064E-02
                                                       0.335E+04 0.16625E-02
                                                       0.340E+04 0.15234E-02
                                                       0.345E+04 0.13889E-02
                                                       0.350E+04 0.12584E-02
                                                       0.355E+04 0.11322E-02
                                                       0.360E+04 0.10106E-02
                                                       0.365E+04 0.89328E-03
                                                       0.370E+04 0.77991E-03
                                                       0.375E+04 0.67013E-03
                                                       0.380E+04 0.55059E-03
                                                       0.385E+04 0.44993E-03
                                                       0.390E+04 0.35916E-03
                                                       0.395E+04 0.26859E-03
                                                       0.400E+04 0.16838E-03
                                                       0.405E+04 0.76557E-04
                                                       0.410E+04 0.00000E+00
                                                       0.415E+04 0.00000E+00
                                                       0.420E+04 0.00000E+00
                                                       0.425E+04 0.00000E+00
                                                       0.430E+04 0.00000E+00
                                                       0.435E+04 0.00000E+00
                                                       0.440E+04 0.00000E+00
                                                       0.445E+04 0.00000E+00
                                                       0.450E+04 0.00000E+00
                                                       0.455E+04 0.00000E+00
                                                       0.460E+04 0.00000E+00
                                                       0.465E+04 0.00000E+00
                                                       0.470E+04 0.00000E+00
                                                       0.475E+04 0.00000E+00
                                                       0.480E+04 0.00000E+00
                                                       0.485E+04 0.00000E+00
                                                       0.490E+04 0.00000E+00
                                                       0.495E+04 0.00000E+00
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GENERAL DATA GROUP                                                                                                      

***  CHEMICAL NAME                                                                                                      
Chloride                                                                                                                

***    ISOURC                             ROUTE      NT       IYCHK   PALPH      APPTYP                                 
***OPTION   OPTAIR  RUN              MONTE    ISTEAD     IOPEN     IZCHK     LANDF   COMPLETE                           
    2    0    0     DETERMINISTIC    500    1    0  100    0    0    0 90.0    0    1    1                              

***  TIMES FOR CONCENTRATION CALCULATION AT WELL                                                                        
     1.0      51.0     101.0     151.0     201.0     251.0     301.0     351.0     401.0     451.0                      
   501.0     551.0     601.0     651.0     701.0     751.0     801.0     851.0     901.0     951.0                      
  1001.0    1051.0    1101.0    1151.0    1201.0    1251.0    1301.0    1351.0    1401.0    1451.0                      
  1501.0    1551.0    1601.0    1651.0    1701.0    1751.0    1801.0    1851.0    1901.0    1951.0                      
  2001.0    2051.0    2101.0    2151.0    2201.0    2251.0    2301.0    2351.0    2401.0    2451.0                      
  2501.0    2551.0    2601.0    2651.0    2701.0    2751.0    2801.0    2851.0    2901.0    2951.0                      
  3001.0    3051.0    3101.0    3151.0    3201.0    3251.0    3301.0    3351.0    3401.0    3451.0                      
  3501.0    3551.0    3601.0    3651.0    3701.0    3751.0    3801.0    3851.0    3901.0    3951.0                      
  4001.0    4051.0    4101.0    4151.0    4201.0    4251.0    4301.0    4351.0    4401.0    4451.0                      
  4501.0    4551.0    4601.0    4651.0    4701.0    4751.0    4801.0    4851.0    4901.0    4951.0                      

END GENERAL                                                                                                             

CHEMICAL DATA GROUP                                                                                                     
ARRAY VALUES                                                                                                            
***      CHEMICAL SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Solid phase decay coefficient             1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Dissolved phase decay coefficient         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     

-1- Filter House Release Doom Post-excavation Input



 3 Overall chemical decay coefficient        1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Acid catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Neutral catalyzed hydrolysis rate         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Base catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Reference temperature                     C                       0      2.500E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Normalized distribution coefficient       ml/g                    0      1.219E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Distribution coefficient                  ml/g                   -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Biodegradation coefficient (sat. zone)    1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
11 Air diffusion coefficient                 cm^2/s                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Reference temperature for air diffusion   C                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Molecular weight                          g/M                     0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
14 Mole fraction of solute                   --                      0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
15 Vapor pressure of solute                  mm Hg                   0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
16 Henry's Law constant                   atm-m^3/M                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END CHEMICAL GROUP                                                                                                      

SOURCE DATA GROUP                                                                                                       
ARRAY VALUES                                                                                                            
***        SOURCE SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Infiltration rate                        m/yr                     0      1.270E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Area of waste disposal unit              m^2                      0      3.716E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Duration of pulse                        yr                      -1      5.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Spread of contaminant source             m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Recharge rate                            m/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Source decay constant                    1/yr                     0      5.000E-02 0.000E+00 0.000E+00 0.000E+00     
 7 Initial concentration at landfill        mg/l                     0      3.924E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Length scale of facility                 m                       -1      2.740E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Width scale of facility                  m                       -1      2.290E+01 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END SOURCE GROUP                                                                                                        
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VFL   UNSATURATED FLOW MODEL PARAMETERS                                                                                 

CONTROL PARAMETERS                                                                                                      
***    DUMMY     NMAT      KPROP     DUMMY    NVFLAY                                                                    
         7         1         1         1         1                                                                      

END CONTROL PARAMETERS                                                                                                  
SATURATED MATERIAL PROPERTY PARAMETERS                                                                                  
ARRAY VALUES                                                                                                            
***   SATURATED MATERIAL VARIABLES                                                                                      

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Sat hydraulic conductivity               cm/hr                    0      3.600E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Unsaturated zone porosity                --                       0      2.500E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Air entry pressure head                  m                        0      7.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Depth of the unsaturated zone            m                        0      3.197E+01 0.000E+00 0.000E+00 0.000E+00     
END ARRAY                                                                                                               

END MATERIAL   1                                                                                                        
END SATURATED MATERIAL PROPERTIES                                                                                       
SOIL MOISTURE PARAMETERS                                                                                                
***   FUNCTIONAL COEFFICIENTS                                                                                           
ARRAY VALUES                                                                                                            
***   FUNCTIONAL COEFFICIENT VARIABLES                                                                                  

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Residual water content                   --                       0      6.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Brooks and Corey exponent, EN            --                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Alpha van Genuchten parameter            1/cm                     0      7.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Beta van Genuchten parameter             --                       0      1.890E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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END ARRAY                                                                                                               

END MATERIAL  1                                                                                                         
END FUNCTIONAL COEFFICIENTS                                                                                             
END UNSATURATED ZONE FLOW MODEL PARAMETERS                                                                              

VTP    UNSATURATED ZONE TRANSPORT MODEL PARAMETERS                                                                      
CONTROL PARAMETERS                                                                                                      
***   NLAY     DUMMY      IADU      ISOL         N      NTEL     NGPTS       NIT     DUMMY     DUMMY                    
         1        20         1         2        18         3       104         2         1         1                    
***  WTFUN                                                                                                              
     1.200                                                                                                              

END CONTROL PARAMETERS                                                                                                  
TRANSPORT PARAMETERS                                                                                                    
ARRAY VALUES                                                                                                            
***   UNSATURATED ZONE TRANSPORT VARIABLES                                                                              

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Thickness of layer                       m                        0      3.197E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Longitudinal dispersivity of layer       m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Percent organic matter                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Bulk Density of soil layer               g/cc                     0      1.830E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Biological decay coefficient             1/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END LAYER  1                                                                                                            
END UNSATURATED ZONE TRANSPORT PARAMETERS                                                                               
END UNSATURATED ZONE TRANSPORT MODEL                                                                                    

AQUIFER DATA GROUP                                                                                                      
ARRAY VALUES                                                                                                            
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***       AQUIFER SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Particle diameter                        cm                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Aquifer porosity                         --                       0      3.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Bulk density                             g/cc                     0      1.700E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Aquifer thickness                        m                        0      1.862E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Source thickness (mixing zone depth)     m                       -1      3.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Hydraulic conductivity                   m/yr                     0      3.150E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Hydraulc gradient                        --                       0      6.080E-04 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Groundwater seepage velocity             m/yr                    -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Retardation coefficient                  --                      -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Longitudinal dispersivity                m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
11 Transverse dispersivity                  m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Vertical dispersivity                    m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Temperature of aquifer                   C                        0      2.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
14 pH                                       --                       0      7.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
15 Organic carbon content                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
16 Well radial distance from site           m                        0      2.819E+03 -9.99E+02 -9.99E+02 -9.99E+02     
17 Angle off plume centerline            degree                      0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
18 Well vertical distance                   m                        0      1.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END AQUIFER GROUP                                                                                                       

END ALL DATA                                                                                                            
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   MULTIMED  V1.01   DATE OF CALCULATIONS: 15-APR-2014  TIME: 16:11:56

                         U. S.    E N V I R O N M E N T A L   P R O T E C T I O N   A G E N C Y

                                         E X P O S U R E   A S S E S S M E N T 

                                            M U L T I M E D I A   M O D E L 

                                          MULTIMED  (Version 1.50, 2005)
 Switched to Stehfest algorithm to avoid numerical problems
 with Convolution algorithm.  Problems were caused by
 high source decay rate.  Everything ok now, execution continuing...
1
 Run options 
 --- -------

 Chemical simulated is Chloride                                                                        

 Option Chosen                         Saturated and unsaturated zone models    
 Run was                               DETERMIN
 Infiltration Specified By User: 1.270E-02 m/yr
 Run was transient
 Well Times: Entered Explicitly
 Reject runs if Y coordinate outside plume
 Reject runs if Z coordinate outside plume
 Gaussian source used in saturated zone model
1
1
 UNSATURATED ZONE FLOW MODEL PARAMETERS
 (input parameter description and value)
 NP      - Total number of nodal points                 240
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 NMAT    - Number of different porous materials           1
 KPROP   - Van Genuchten or Brooks and Corey              1
 IMSHGN  - Spatial discretization option                  1
 NVFLAYR - Number of layers in flow model                 1

 OPTIONS CHOSEN 
 ------- ------ 
 Van Genuchten functional coefficients
 User defined coordinate system
1

 Layer information 
 ----------------- 
 LAYER NO.    LAYER THICKNESS     MATERIAL PROPERTY
 ---------    ---------------     -----------------
     1                  31.97              1

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE MATERIAL VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Saturated hydraulic conductivity          cm/hr       CONSTANT         3.60     -999.       -999.      -999.    
           Unsaturated zone porosity                 --          CONSTANT        0.250     -999.       -999.      -999.    
           Air entry pressure head                   m           CONSTANT        0.700     -999.       -999.      -999.    
           Depth of the unsaturated zone             m           CONSTANT         32.0     0.000       0.000      0.000    

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE FUNCTION VARIABLES
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           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Residual water content                    --          CONSTANT        0.650E-01 -999.       -999.      -999.    
           Brook and Corey exponent,EN               --          CONSTANT        -999.     -999.       -999.      -999.    
           ALFA coefficient                         1/cm         CONSTANT        0.750E-01 -999.       -999.      -999.    
           Van Genuchten exponent, ENN               --          CONSTANT         1.89     -999.       -999.      -999.    
1

 UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

 NLAY   - Number of different layers used                 1
 NTSTPS - Number of time values concentration calc       40
 DUMMY  - Not presently used                              1
 ISOL   - Type of scheme used in unsaturated zone         1
 N      - Stehfest terms or number of increments         18
 NTEL   - Points in Lagrangian interpolation              3
 NGPTS  - Number of Gauss points                        104
 NIT    - Convolution integral segments                   2
 IBOUND - Type of boundary condition                      3
 ITSGEN - Time values generated or input                  1
 TMAX   - Max simulation time             --             0.0
 WTFUN  - Weighting factor                --             1.2

 OPTIONS CHOSEN 
 ------- ------ 
 Stehfest numerical inversion algorithm
 Exponentially decaying continuous source
 Computer generated times for computing concentrations
1

                                                      DATA FOR LAYER   1
                                                      ---- --- -----
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                                                      VADOSE TRANSPORT VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Thickness of layer                        m           CONSTANT         32.0     -999.       -999.      -999.    
           Longitudinal dispersivity of layer        m           DERIVED         -999.     -999.       -999.      -999.    
           Percent organic matter                    --          CONSTANT        0.000     -999.       -999.      -999.    
           Bulk density of soil for layer            g/cc        CONSTANT         1.83     -999.       -999.      -999.    
           Biological decay coefficient            1/yr          CONSTANT        0.000     -999.       -999.      -999.    
1
                                                     CHEMICAL SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Solid phase decay coefficient             1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Dissolved phase decay coefficient         1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Overall chemical decay coefficient        1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Acid catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Neutral hydrolysis rate constant          1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Base catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Reference temperature                     C           CONSTANT         25.0     -999.       -999.      -999.    
           Normalized distribution coefficient       ml/g        CONSTANT        0.122     -999.       -999.      -999.    
           Distribution coefficient                   --         DERIVED         -999.     -999.       -999.      -999.    
           Biodegradation coefficient (sat. zone)    1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Air diffusion coefficient                 cm2/s       CONSTANT        -999.     -999.       -999.      -999.    
           Reference temperature for air diffusion   C           CONSTANT        -999.     -999.       -999.      -999.    
           Molecular weight                          g/M         CONSTANT        -999.     -999.       -999.      -999.    
           Mole fraction of solute                   --          CONSTANT        -999.     -999.       -999.      -999.    
           Vapor pressure of solute                  mm Hg       CONSTANT        -999.     -999.       -999.      -999.    
           Henry`s law constant                   atm-m^3/M      CONSTANT        -999.     -999.       -999.      -999.    
           Overall 1st order decay sat. zone         1/yr        DERIVED         0.000     0.000       0.000       1.00    
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
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           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
1
                                                       SOURCE SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Infiltration rate                         m/yr        CONSTANT        0.127E-01 -999.       -999.      -999.    
           Area of waste disposal unit               m^2         CONSTANT         372.     -999.       -999.      -999.    
           Duration of pulse                         yr          DERIVED          50.0     -999.       -999.      -999.    
           Spread of contaminant source              m           DERIVED         -999.     -999.       -999.      -999.    
           Recharge rate                             m/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Source decay constant                     1/yr        CONSTANT        0.500E-01 0.000       0.000      0.000    
           Initial concentration at landfill         mg/l        CONSTANT         392.     -999.       -999.      -999.    
           Length scale of facility                  m           DERIVED          27.4     -999.       -999.      -999.    
           Width scale of facility                   m           DERIVED          22.9     -999.       -999.      -999.    
           Near field dilution                                   DERIVED          1.00     0.000       0.000       1.00    
1
                                                      AQUIFER SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Particle diameter                         cm          CONSTANT        -999.     -999.       -999.      -999.    
           Aquifer porosity                          --          CONSTANT        0.300     -999.       -999.      -999.    
           Bulk density                              g/cc        CONSTANT         1.70     -999.       -999.      -999.    
           Aquifer thickness                         m           CONSTANT         18.6     -999.       -999.      -999.    
           Source thickness (mixing zone depth)      m           DERIVED          3.00     -999.       -999.      -999.    
           Conductivity (hydraulic)                  m/yr        CONSTANT         315.     -999.       -999.      -999.    
           Gradient (hydraulic)                                  CONSTANT        0.608E-03 -999.       -999.      -999.    
           Groundwater seepage velocity              m/yr        DERIVED         -999.     -999.       -999.      -999.    
           Retardation coefficient                   --          DERIVED         -999.     -999.       -999.      -999.    
           Longitudinal dispersivity                 m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Transverse dispersivity                   m           FUNCTION OF X   -999.     -999.       -999.      -999.    
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           Vertical dispersivity                     m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Temperature of aquifer                    C           CONSTANT         20.0     -999.       -999.      -999.    
           pH                                        --          CONSTANT         7.00     -999.       -999.      -999.    
           Organic carbon content (fraction)                     CONSTANT        0.000     -999.       -999.      -999.    
           Well distance from site                   m           CONSTANT        0.282E+04 -999.       -999.      -999.    
           Angle off center                       degree         CONSTANT        0.000     -999.       -999.      -999.    
           Well vertical distance                    m           CONSTANT         1.00     -999.       -999.      -999.    
1

                                                      TIME     CONCENTRATION
                                                      ----     -------------
                                                       0.100E+01 0.00000E+00
                                                       0.510E+02 0.00000E+00
                                                       0.101E+03 0.00000E+00
                                                       0.151E+03 0.00000E+00
                                                       0.201E+03 0.00000E+00
                                                       0.251E+03 0.57485E-14
                                                       0.301E+03 0.57485E-14
                                                       0.351E+03 0.57485E-14
                                                       0.401E+03 0.57485E-14
                                                       0.451E+03 0.57485E-14
                                                       0.501E+03 0.57485E-14
                                                       0.551E+03 0.57485E-14
                                                       0.601E+03 0.17235E-13
                                                       0.651E+03 0.61413E-12
                                                       0.701E+03 0.10133E-10
                                                       0.751E+03 0.96774E-10
                                                       0.801E+03 0.99137E-09
                                                       0.851E+03 0.61767E-08
                                                       0.901E+03 0.25728E-07
                                                       0.951E+03 0.86627E-07
                                                       0.100E+04 0.24804E-06
                                                       0.105E+04 0.62127E-06
                                                       0.110E+04 0.13906E-05
                                                       0.115E+04 0.28300E-05
                                                       0.120E+04 0.53097E-05
                                                       0.125E+04 0.92897E-05

-6- Filter House Release Doom Post-excavation Output



                                                       0.130E+04 0.15300E-04
                                                       0.135E+04 0.23910E-04
                                                       0.140E+04 0.35689E-04
                                                       0.145E+04 0.51169E-04
                                                       0.150E+04 0.70808E-04
                                                       0.155E+04 0.94961E-04
                                                       0.160E+04 0.12386E-03
                                                       0.165E+04 0.15761E-03
                                                       0.170E+04 0.19617E-03
                                                       0.175E+04 0.23938E-03
                                                       0.180E+04 0.28697E-03
                                                       0.185E+04 0.33857E-03
                                                       0.190E+04 0.39372E-03
                                                       0.195E+04 0.45189E-03
                                                       0.200E+04 0.51255E-03
                                                       0.205E+04 0.57510E-03
                                                       0.210E+04 0.63898E-03
                                                       0.215E+04 0.70361E-03
                                                       0.220E+04 0.76843E-03
                                                       0.225E+04 0.83292E-03
                                                       0.230E+04 0.89659E-03
                                                       0.235E+04 0.95898E-03
                                                       0.240E+04 0.10197E-02
                                                       0.245E+04 0.10784E-02
                                                       0.250E+04 0.11348E-02
                                                       0.255E+04 0.11886E-02
                                                       0.260E+04 0.12395E-02
                                                       0.265E+04 0.12874E-02
                                                       0.270E+04 0.13321E-02
                                                       0.275E+04 0.13736E-02
                                                       0.280E+04 0.14118E-02
                                                       0.285E+04 0.14467E-02
                                                       0.290E+04 0.14782E-02
                                                       0.295E+04 0.15063E-02
                                                       0.300E+04 0.15313E-02
                                                       0.305E+04 0.15529E-02
                                                       0.310E+04 0.15713E-02
                                                       0.315E+04 0.15865E-02
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                                                       0.320E+04 0.15989E-02
                                                       0.325E+04 0.16082E-02
                                                       0.330E+04 0.16146E-02
                                                       0.335E+04 0.16184E-02
                                                       0.340E+04 0.16199E-02
                                                       0.345E+04 0.16189E-02
                                                       0.350E+04 0.16155E-02
                                                       0.355E+04 0.16100E-02
                                                       0.360E+04 0.16023E-02
                                                       0.365E+04 0.15927E-02
                                                       0.370E+04 0.15812E-02
                                                       0.375E+04 0.15682E-02
                                                       0.380E+04 0.15536E-02
                                                       0.385E+04 0.15373E-02
                                                       0.390E+04 0.15196E-02
                                                       0.395E+04 0.15005E-02
                                                       0.400E+04 0.14803E-02
                                                       0.405E+04 0.14589E-02
                                                       0.410E+04 0.14365E-02
                                                       0.415E+04 0.14132E-02
                                                       0.420E+04 0.13890E-02
                                                       0.425E+04 0.13641E-02
                                                       0.430E+04 0.13384E-02
                                                       0.435E+04 0.13120E-02
                                                       0.440E+04 0.12851E-02
                                                       0.445E+04 0.12576E-02
                                                       0.450E+04 0.12296E-02
                                                       0.455E+04 0.12012E-02
                                                       0.460E+04 0.11723E-02
                                                       0.465E+04 0.11432E-02
                                                       0.470E+04 0.11137E-02
                                                       0.475E+04 0.10840E-02
                                                       0.480E+04 0.10540E-02
                                                       0.485E+04 0.10239E-02
                                                       0.490E+04 0.99354E-03
                                                       0.495E+04 0.96307E-03
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GENERAL DATA GROUP                                                                                                      

***  CHEMICAL NAME                                                                                                      
Chloride                                                                                                                

***    ISOURC                             ROUTE      NT       IYCHK   PALPH      APPTYP                                 
***OPTION   OPTAIR  RUN              MONTE    ISTEAD     IOPEN     IZCHK     LANDF   COMPLETE                           
    2    0    0     DETERMINISTIC    500    1    0  100    0    0    0 90.0    0    1    1                              

***  TIMES FOR CONCENTRATION CALCULATION AT WELL                                                                        
     1.0      51.0     101.0     151.0     201.0     251.0     301.0     351.0     401.0     451.0                      
   501.0     551.0     601.0     651.0     701.0     751.0     801.0     851.0     901.0     951.0                      
  1001.0    1051.0    1101.0    1151.0    1201.0    1251.0    1301.0    1351.0    1401.0    1451.0                      
  1501.0    1551.0    1601.0    1651.0    1701.0    1751.0    1801.0    1851.0    1901.0    1951.0                      
  2001.0    2051.0    2101.0    2151.0    2201.0    2251.0    2301.0    2351.0    2401.0    2451.0                      
  2501.0    2551.0    2601.0    2651.0    2701.0    2751.0    2801.0    2851.0    2901.0    2951.0                      
  3001.0    3051.0    3101.0    3151.0    3201.0    3251.0    3301.0    3351.0    3401.0    3451.0                      
  3501.0    3551.0    3601.0    3651.0    3701.0    3751.0    3801.0    3851.0    3901.0    3951.0                      
  4001.0    4051.0    4101.0    4151.0    4201.0    4251.0    4301.0    4351.0    4401.0    4451.0                      
  4501.0    4551.0    4601.0    4651.0    4701.0    4751.0    4801.0    4851.0    4901.0    4951.0                      

END GENERAL                                                                                                             

CHEMICAL DATA GROUP                                                                                                     
ARRAY VALUES                                                                                                            
***      CHEMICAL SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Solid phase decay coefficient             1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Dissolved phase decay coefficient         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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 3 Overall chemical decay coefficient        1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Acid catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Neutral catalyzed hydrolysis rate         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Base catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Reference temperature                     C                       0      2.500E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Normalized distribution coefficient       ml/g                    0      1.219E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Distribution coefficient                  ml/g                   -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Biodegradation coefficient (sat. zone)    1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
11 Air diffusion coefficient                 cm^2/s                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Reference temperature for air diffusion   C                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Molecular weight                          g/M                     0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
14 Mole fraction of solute                   --                      0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
15 Vapor pressure of solute                  mm Hg                   0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
16 Henry's Law constant                   atm-m^3/M                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END CHEMICAL GROUP                                                                                                      

SOURCE DATA GROUP                                                                                                       
ARRAY VALUES                                                                                                            
***        SOURCE SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Infiltration rate                        m/yr                     0      1.270E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Area of waste disposal unit              m^2                      0      3.697E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Duration of pulse                        yr                      -1      5.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Spread of contaminant source             m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Recharge rate                            m/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Source decay constant                    1/yr                     0      5.000E-02 0.000E+00 0.000E+00 0.000E+00     
 7 Initial concentration at landfill        mg/l                     0      6.013E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Length scale of facility                 m                       -1      2.740E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Width scale of facility                  m                       -1      2.290E+01 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END SOURCE GROUP                                                                                                        
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VFL   UNSATURATED FLOW MODEL PARAMETERS                                                                                 

CONTROL PARAMETERS                                                                                                      
***    DUMMY     NMAT      KPROP     DUMMY    NVFLAY                                                                    
         7         1         1         1         1                                                                      

END CONTROL PARAMETERS                                                                                                  
SATURATED MATERIAL PROPERTY PARAMETERS                                                                                  
ARRAY VALUES                                                                                                            
***   SATURATED MATERIAL VARIABLES                                                                                      

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Sat hydraulic conductivity               cm/hr                    0      3.600E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Unsaturated zone porosity                --                       0      2.500E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Air entry pressure head                  m                        0      7.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Depth of the unsaturated zone            m                        0      3.197E+01 0.000E+00 0.000E+00 0.000E+00     
END ARRAY                                                                                                               

END MATERIAL   1                                                                                                        
END SATURATED MATERIAL PROPERTIES                                                                                       
SOIL MOISTURE PARAMETERS                                                                                                
***   FUNCTIONAL COEFFICIENTS                                                                                           
ARRAY VALUES                                                                                                            
***   FUNCTIONAL COEFFICIENT VARIABLES                                                                                  

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Residual water content                   --                       0      6.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Brooks and Corey exponent, EN            --                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Alpha van Genuchten parameter            1/cm                     0      7.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Beta van Genuchten parameter             --                       0      1.890E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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END ARRAY                                                                                                               

END MATERIAL  1                                                                                                         
END FUNCTIONAL COEFFICIENTS                                                                                             
END UNSATURATED ZONE FLOW MODEL PARAMETERS                                                                              

VTP    UNSATURATED ZONE TRANSPORT MODEL PARAMETERS                                                                      
CONTROL PARAMETERS                                                                                                      
***   NLAY     DUMMY      IADU      ISOL         N      NTEL     NGPTS       NIT     DUMMY     DUMMY                    
         1        20         1         2        18         3       104         2         1         1                    
***  WTFUN                                                                                                              
     1.200                                                                                                              

END CONTROL PARAMETERS                                                                                                  
TRANSPORT PARAMETERS                                                                                                    
ARRAY VALUES                                                                                                            
***   UNSATURATED ZONE TRANSPORT VARIABLES                                                                              

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Thickness of layer                       m                        0      3.197E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Longitudinal dispersivity of layer       m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Percent organic matter                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Bulk Density of soil layer               g/cc                     0      1.830E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Biological decay coefficient             1/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END LAYER  1                                                                                                            
END UNSATURATED ZONE TRANSPORT PARAMETERS                                                                               
END UNSATURATED ZONE TRANSPORT MODEL                                                                                    

AQUIFER DATA GROUP                                                                                                      
ARRAY VALUES                                                                                                            
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***       AQUIFER SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Particle diameter                        cm                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Aquifer porosity                         --                       0      3.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Bulk density                             g/cc                     0      1.700E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Aquifer thickness                        m                        0      1.862E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Source thickness (mixing zone depth)     m                       -1      3.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Hydraulic conductivity                   m/yr                     0      3.150E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Hydraulc gradient                        --                       0      6.080E-04 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Groundwater seepage velocity             m/yr                    -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Retardation coefficient                  --                      -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Longitudinal dispersivity                m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
11 Transverse dispersivity                  m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Vertical dispersivity                    m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Temperature of aquifer                   C                        0      2.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
14 pH                                       --                       0      7.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
15 Organic carbon content                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
16 Well radial distance from site           m                        0      1.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
17 Angle off plume centerline            degree                      0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
18 Well vertical distance                   m                        0      1.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END AQUIFER GROUP                                                                                                       

END ALL DATA                                                                                                            
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   MULTIMED  V1.01   DATE OF CALCULATIONS: 15-APR-2014  TIME: 17:11:43

                         U. S.    E N V I R O N M E N T A L   P R O T E C T I O N   A G E N C Y

                                         E X P O S U R E   A S S E S S M E N T 

                                            M U L T I M E D I A   M O D E L 

                                          MULTIMED  (Version 1.50, 2005)
 Switched to Stehfest algorithm to avoid numerical problems
 with Convolution algorithm.  Problems were caused by
 high source decay rate.  Everything ok now, execution continuing...
1
 Run options 
 --- -------

 Chemical simulated is Chloride                                                                        

 Option Chosen                         Saturated and unsaturated zone models    
 Run was                               DETERMIN
 Infiltration Specified By User: 1.270E-02 m/yr
 Run was transient
 Well Times: Entered Explicitly
 Reject runs if Y coordinate outside plume
 Reject runs if Z coordinate outside plume
 Gaussian source used in saturated zone model
1
1
 UNSATURATED ZONE FLOW MODEL PARAMETERS
 (input parameter description and value)
 NP      - Total number of nodal points                 240
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 NMAT    - Number of different porous materials           1
 KPROP   - Van Genuchten or Brooks and Corey              1
 IMSHGN  - Spatial discretization option                  1
 NVFLAYR - Number of layers in flow model                 1

 OPTIONS CHOSEN 
 ------- ------ 
 Van Genuchten functional coefficients
 User defined coordinate system
1

 Layer information 
 ----------------- 
 LAYER NO.    LAYER THICKNESS     MATERIAL PROPERTY
 ---------    ---------------     -----------------
     1                  31.97              1

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE MATERIAL VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Saturated hydraulic conductivity          cm/hr       CONSTANT         3.60     -999.       -999.      -999.    
           Unsaturated zone porosity                 --          CONSTANT        0.250     -999.       -999.      -999.    
           Air entry pressure head                   m           CONSTANT        0.700     -999.       -999.      -999.    
           Depth of the unsaturated zone             m           CONSTANT         32.0     0.000       0.000      0.000    

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE FUNCTION VARIABLES
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           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Residual water content                    --          CONSTANT        0.650E-01 -999.       -999.      -999.    
           Brook and Corey exponent,EN               --          CONSTANT        -999.     -999.       -999.      -999.    
           ALFA coefficient                         1/cm         CONSTANT        0.750E-01 -999.       -999.      -999.    
           Van Genuchten exponent, ENN               --          CONSTANT         1.89     -999.       -999.      -999.    
1

 UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

 NLAY   - Number of different layers used                 1
 NTSTPS - Number of time values concentration calc       40
 DUMMY  - Not presently used                              1
 ISOL   - Type of scheme used in unsaturated zone         1
 N      - Stehfest terms or number of increments         18
 NTEL   - Points in Lagrangian interpolation              3
 NGPTS  - Number of Gauss points                        104
 NIT    - Convolution integral segments                   2
 IBOUND - Type of boundary condition                      3
 ITSGEN - Time values generated or input                  1
 TMAX   - Max simulation time             --             0.0
 WTFUN  - Weighting factor                --             1.2

 OPTIONS CHOSEN 
 ------- ------ 
 Stehfest numerical inversion algorithm
 Exponentially decaying continuous source
 Computer generated times for computing concentrations
1

                                                      DATA FOR LAYER   1
                                                      ---- --- -----
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                                                      VADOSE TRANSPORT VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Thickness of layer                        m           CONSTANT         32.0     -999.       -999.      -999.    
           Longitudinal dispersivity of layer        m           DERIVED         -999.     -999.       -999.      -999.    
           Percent organic matter                    --          CONSTANT        0.000     -999.       -999.      -999.    
           Bulk density of soil for layer            g/cc        CONSTANT         1.83     -999.       -999.      -999.    
           Biological decay coefficient            1/yr          CONSTANT        0.000     -999.       -999.      -999.    
1
                                                     CHEMICAL SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Solid phase decay coefficient             1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Dissolved phase decay coefficient         1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Overall chemical decay coefficient        1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Acid catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Neutral hydrolysis rate constant          1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Base catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Reference temperature                     C           CONSTANT         25.0     -999.       -999.      -999.    
           Normalized distribution coefficient       ml/g        CONSTANT        0.122     -999.       -999.      -999.    
           Distribution coefficient                   --         DERIVED         -999.     -999.       -999.      -999.    
           Biodegradation coefficient (sat. zone)    1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Air diffusion coefficient                 cm2/s       CONSTANT        -999.     -999.       -999.      -999.    
           Reference temperature for air diffusion   C           CONSTANT        -999.     -999.       -999.      -999.    
           Molecular weight                          g/M         CONSTANT        -999.     -999.       -999.      -999.    
           Mole fraction of solute                   --          CONSTANT        -999.     -999.       -999.      -999.    
           Vapor pressure of solute                  mm Hg       CONSTANT        -999.     -999.       -999.      -999.    
           Henry`s law constant                   atm-m^3/M      CONSTANT        -999.     -999.       -999.      -999.    
           Overall 1st order decay sat. zone         1/yr        DERIVED         0.000     0.000       0.000       1.00    
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
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           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
1
                                                       SOURCE SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Infiltration rate                         m/yr        CONSTANT        0.127E-01 -999.       -999.      -999.    
           Area of waste disposal unit               m^2         CONSTANT         37.0     -999.       -999.      -999.    
           Duration of pulse                         yr          DERIVED          50.0     -999.       -999.      -999.    
           Spread of contaminant source              m           DERIVED         -999.     -999.       -999.      -999.    
           Recharge rate                             m/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Source decay constant                     1/yr        CONSTANT        0.500E-01 0.000       0.000      0.000    
           Initial concentration at landfill         mg/l        CONSTANT         601.     -999.       -999.      -999.    
           Length scale of facility                  m           DERIVED          27.4     -999.       -999.      -999.    
           Width scale of facility                   m           DERIVED          22.9     -999.       -999.      -999.    
           Near field dilution                                   DERIVED          1.00     0.000       0.000       1.00    
1
                                                      AQUIFER SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Particle diameter                         cm          CONSTANT        -999.     -999.       -999.      -999.    
           Aquifer porosity                          --          CONSTANT        0.300     -999.       -999.      -999.    
           Bulk density                              g/cc        CONSTANT         1.70     -999.       -999.      -999.    
           Aquifer thickness                         m           CONSTANT         18.6     -999.       -999.      -999.    
           Source thickness (mixing zone depth)      m           DERIVED          3.00     -999.       -999.      -999.    
           Conductivity (hydraulic)                  m/yr        CONSTANT         315.     -999.       -999.      -999.    
           Gradient (hydraulic)                                  CONSTANT        0.608E-03 -999.       -999.      -999.    
           Groundwater seepage velocity              m/yr        DERIVED         -999.     -999.       -999.      -999.    
           Retardation coefficient                   --          DERIVED         -999.     -999.       -999.      -999.    
           Longitudinal dispersivity                 m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Transverse dispersivity                   m           FUNCTION OF X   -999.     -999.       -999.      -999.    
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           Vertical dispersivity                     m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Temperature of aquifer                    C           CONSTANT         20.0     -999.       -999.      -999.    
           pH                                        --          CONSTANT         7.00     -999.       -999.      -999.    
           Organic carbon content (fraction)                     CONSTANT        0.000     -999.       -999.      -999.    
           Well distance from site                   m           CONSTANT         1.00     -999.       -999.      -999.    
           Angle off center                       degree         CONSTANT        0.000     -999.       -999.      -999.    
           Well vertical distance                    m           CONSTANT         1.00     -999.       -999.      -999.    
1

                                                      TIME     CONCENTRATION
                                                      ----     -------------
                                                       0.100E+01 0.00000E+00
                                                       0.510E+02 0.00000E+00
                                                       0.101E+03 0.00000E+00
                                                       0.151E+03 0.00000E+00
                                                       0.201E+03 0.00000E+00
                                                       0.251E+03 0.00000E+00
                                                       0.301E+03 0.18742E-06
                                                       0.351E+03 0.20627E-06
                                                       0.401E+03 0.14656E-06
                                                       0.451E+03 0.00000E+00
                                                       0.501E+03 0.21199E-04
                                                       0.551E+03 0.00000E+00
                                                       0.601E+03 0.30857E-06
                                                       0.651E+03 0.78701E-09
                                                       0.701E+03 0.81511E-09
                                                       0.751E+03 0.72180E-09
                                                       0.801E+03 0.62849E-09
                                                       0.851E+03 0.53519E-09
                                                       0.901E+03 0.44188E-09
                                                       0.951E+03 0.34857E-09
                                                       0.100E+04 0.25526E-09
                                                       0.105E+04 0.16196E-09
                                                       0.110E+04 0.68649E-10
                                                       0.115E+04 0.00000E+00
                                                       0.120E+04 0.00000E+00
                                                       0.125E+04 0.00000E+00
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                                                       0.130E+04 0.00000E+00
                                                       0.135E+04 0.00000E+00
                                                       0.140E+04 0.00000E+00
                                                       0.145E+04 0.00000E+00
                                                       0.150E+04 0.00000E+00
                                                       0.155E+04 0.00000E+00
                                                       0.160E+04 0.00000E+00
                                                       0.165E+04 0.00000E+00
                                                       0.170E+04 0.00000E+00
                                                       0.175E+04 0.00000E+00
                                                       0.180E+04 0.00000E+00
                                                       0.185E+04 0.00000E+00
                                                       0.190E+04 0.00000E+00
                                                       0.195E+04 0.00000E+00
                                                       0.200E+04 0.00000E+00
                                                       0.205E+04 0.00000E+00
                                                       0.210E+04 0.00000E+00
                                                       0.215E+04 0.00000E+00
                                                       0.220E+04 0.00000E+00
                                                       0.225E+04 0.00000E+00
                                                       0.230E+04 0.00000E+00
                                                       0.235E+04 0.00000E+00
                                                       0.240E+04 0.00000E+00
                                                       0.245E+04 0.00000E+00
                                                       0.250E+04 0.00000E+00
                                                       0.255E+04 0.00000E+00
                                                       0.260E+04 0.00000E+00
                                                       0.265E+04 0.00000E+00
                                                       0.270E+04 0.00000E+00
                                                       0.275E+04 0.00000E+00
                                                       0.280E+04 0.00000E+00
                                                       0.285E+04 0.00000E+00
                                                       0.290E+04 0.00000E+00
                                                       0.295E+04 0.00000E+00
                                                       0.300E+04 0.00000E+00
                                                       0.305E+04 0.00000E+00
                                                       0.310E+04 0.00000E+00
                                                       0.315E+04 0.00000E+00
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                                                       0.320E+04 0.00000E+00
                                                       0.325E+04 0.00000E+00
                                                       0.330E+04 0.00000E+00
                                                       0.335E+04 0.00000E+00
                                                       0.340E+04 0.00000E+00
                                                       0.345E+04 0.00000E+00
                                                       0.350E+04 0.00000E+00
                                                       0.355E+04 0.00000E+00
                                                       0.360E+04 0.00000E+00
                                                       0.365E+04 0.00000E+00
                                                       0.370E+04 0.00000E+00
                                                       0.375E+04 0.00000E+00
                                                       0.380E+04 0.00000E+00
                                                       0.385E+04 0.00000E+00
                                                       0.390E+04 0.00000E+00
                                                       0.395E+04 0.00000E+00
                                                       0.400E+04 0.00000E+00
                                                       0.405E+04 0.00000E+00
                                                       0.410E+04 0.00000E+00
                                                       0.415E+04 0.00000E+00
                                                       0.420E+04 0.00000E+00
                                                       0.425E+04 0.00000E+00
                                                       0.430E+04 0.00000E+00
                                                       0.435E+04 0.00000E+00
                                                       0.440E+04 0.00000E+00
                                                       0.445E+04 0.00000E+00
                                                       0.450E+04 0.00000E+00
                                                       0.455E+04 0.00000E+00
                                                       0.460E+04 0.00000E+00
                                                       0.465E+04 0.00000E+00
                                                       0.470E+04 0.00000E+00
                                                       0.475E+04 0.00000E+00
                                                       0.480E+04 0.00000E+00
                                                       0.485E+04 0.00000E+00
                                                       0.490E+04 0.00000E+00
                                                       0.495E+04 0.00000E+00
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GENERAL DATA GROUP                                                                                                      

***  CHEMICAL NAME                                                                                                      
Chloride                                                                                                                

***    ISOURC                             ROUTE      NT       IYCHK   PALPH      APPTYP                                 
***OPTION   OPTAIR  RUN              MONTE    ISTEAD     IOPEN     IZCHK     LANDF   COMPLETE                           
    2    0    0     DETERMINISTIC    500    1    0  100    0    0    0 90.0    0    1    1                              

***  TIMES FOR CONCENTRATION CALCULATION AT WELL                                                                        
     1.0      51.0     101.0     151.0     201.0     251.0     301.0     351.0     401.0     451.0                      
   501.0     551.0     601.0     651.0     701.0     751.0     801.0     851.0     901.0     951.0                      
  1001.0    1051.0    1101.0    1151.0    1201.0    1251.0    1301.0    1351.0    1401.0    1451.0                      
  1501.0    1551.0    1601.0    1651.0    1701.0    1751.0    1801.0    1851.0    1901.0    1951.0                      
  2001.0    2051.0    2101.0    2151.0    2201.0    2251.0    2301.0    2351.0    2401.0    2451.0                      
  2501.0    2551.0    2601.0    2651.0    2701.0    2751.0    2801.0    2851.0    2901.0    2951.0                      
  3001.0    3051.0    3101.0    3151.0    3201.0    3251.0    3301.0    3351.0    3401.0    3451.0                      
  3501.0    3551.0    3601.0    3651.0    3701.0    3751.0    3801.0    3851.0    3901.0    3951.0                      
  4001.0    4051.0    4101.0    4151.0    4201.0    4251.0    4301.0    4351.0    4401.0    4451.0                      
  4501.0    4551.0    4601.0    4651.0    4701.0    4751.0    4801.0    4851.0    4901.0    4951.0                      

END GENERAL                                                                                                             

CHEMICAL DATA GROUP                                                                                                     
ARRAY VALUES                                                                                                            
***      CHEMICAL SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Solid phase decay coefficient             1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Dissolved phase decay coefficient         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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 3 Overall chemical decay coefficient        1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Acid catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Neutral catalyzed hydrolysis rate         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Base catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Reference temperature                     C                       0      2.500E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Normalized distribution coefficient       ml/g                    0      1.219E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Distribution coefficient                  ml/g                   -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Biodegradation coefficient (sat. zone)    1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
11 Air diffusion coefficient                 cm^2/s                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Reference temperature for air diffusion   C                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Molecular weight                          g/M                     0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
14 Mole fraction of solute                   --                      0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
15 Vapor pressure of solute                  mm Hg                   0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
16 Henry's Law constant                   atm-m^3/M                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END CHEMICAL GROUP                                                                                                      

SOURCE DATA GROUP                                                                                                       
ARRAY VALUES                                                                                                            
***        SOURCE SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Infiltration rate                        m/yr                     0      1.270E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Area of waste disposal unit              m^2                      0      3.697E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Duration of pulse                        yr                      -1      5.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Spread of contaminant source             m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Recharge rate                            m/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Source decay constant                    1/yr                     0      5.000E-02 0.000E+00 0.000E+00 0.000E+00     
 7 Initial concentration at landfill        mg/l                     0      6.013E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Length scale of facility                 m                       -1      2.740E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Width scale of facility                  m                       -1      2.290E+01 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END SOURCE GROUP                                                                                                        
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VFL   UNSATURATED FLOW MODEL PARAMETERS                                                                                 

CONTROL PARAMETERS                                                                                                      
***    DUMMY     NMAT      KPROP     DUMMY    NVFLAY                                                                    
         7         1         1         1         1                                                                      

END CONTROL PARAMETERS                                                                                                  
SATURATED MATERIAL PROPERTY PARAMETERS                                                                                  
ARRAY VALUES                                                                                                            
***   SATURATED MATERIAL VARIABLES                                                                                      

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Sat hydraulic conductivity               cm/hr                    0      3.600E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Unsaturated zone porosity                --                       0      2.500E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Air entry pressure head                  m                        0      7.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Depth of the unsaturated zone            m                        0      3.197E+01 0.000E+00 0.000E+00 0.000E+00     
END ARRAY                                                                                                               

END MATERIAL   1                                                                                                        
END SATURATED MATERIAL PROPERTIES                                                                                       
SOIL MOISTURE PARAMETERS                                                                                                
***   FUNCTIONAL COEFFICIENTS                                                                                           
ARRAY VALUES                                                                                                            
***   FUNCTIONAL COEFFICIENT VARIABLES                                                                                  

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Residual water content                   --                       0      6.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Brooks and Corey exponent, EN            --                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Alpha van Genuchten parameter            1/cm                     0      7.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Beta van Genuchten parameter             --                       0      1.890E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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END ARRAY                                                                                                               

END MATERIAL  1                                                                                                         
END FUNCTIONAL COEFFICIENTS                                                                                             
END UNSATURATED ZONE FLOW MODEL PARAMETERS                                                                              

VTP    UNSATURATED ZONE TRANSPORT MODEL PARAMETERS                                                                      
CONTROL PARAMETERS                                                                                                      
***   NLAY     DUMMY      IADU      ISOL         N      NTEL     NGPTS       NIT     DUMMY     DUMMY                    
         1        20         1         2        18         3       104         2         1         1                    
***  WTFUN                                                                                                              
     1.200                                                                                                              

END CONTROL PARAMETERS                                                                                                  
TRANSPORT PARAMETERS                                                                                                    
ARRAY VALUES                                                                                                            
***   UNSATURATED ZONE TRANSPORT VARIABLES                                                                              

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Thickness of layer                       m                        0      3.197E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Longitudinal dispersivity of layer       m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Percent organic matter                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Bulk Density of soil layer               g/cc                     0      1.830E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Biological decay coefficient             1/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END LAYER  1                                                                                                            
END UNSATURATED ZONE TRANSPORT PARAMETERS                                                                               
END UNSATURATED ZONE TRANSPORT MODEL                                                                                    

AQUIFER DATA GROUP                                                                                                      
ARRAY VALUES                                                                                                            
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***       AQUIFER SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Particle diameter                        cm                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Aquifer porosity                         --                       0      3.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Bulk density                             g/cc                     0      1.700E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Aquifer thickness                        m                        0      1.862E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Source thickness (mixing zone depth)     m                       -1      3.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Hydraulic conductivity                   m/yr                     0      3.150E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Hydraulc gradient                        --                       0      6.080E-04 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Groundwater seepage velocity             m/yr                    -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Retardation coefficient                  --                      -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Longitudinal dispersivity                m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
11 Transverse dispersivity                  m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Vertical dispersivity                    m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Temperature of aquifer                   C                        0      2.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
14 pH                                       --                       0      7.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
15 Organic carbon content                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
16 Well radial distance from site           m                        0      4.768E+02 -9.99E+02 -9.99E+02 -9.99E+02     
17 Angle off plume centerline            degree                      0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
18 Well vertical distance                   m                        0      1.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END AQUIFER GROUP                                                                                                       

END ALL DATA                                                                                                            
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   MULTIMED  V1.01   DATE OF CALCULATIONS: 15-APR-2014  TIME: 16:49:13

                         U. S.    E N V I R O N M E N T A L   P R O T E C T I O N   A G E N C Y

                                         E X P O S U R E   A S S E S S M E N T 

                                            M U L T I M E D I A   M O D E L 

                                          MULTIMED  (Version 1.50, 2005)
 Switched to Stehfest algorithm to avoid numerical problems
 with Convolution algorithm.  Problems were caused by
 high source decay rate.  Everything ok now, execution continuing...
1
 Run options 
 --- -------

 Chemical simulated is Chloride                                                                        

 Option Chosen                         Saturated and unsaturated zone models    
 Run was                               DETERMIN
 Infiltration Specified By User: 1.270E-02 m/yr
 Run was transient
 Well Times: Entered Explicitly
 Reject runs if Y coordinate outside plume
 Reject runs if Z coordinate outside plume
 Gaussian source used in saturated zone model
1
1
 UNSATURATED ZONE FLOW MODEL PARAMETERS
 (input parameter description and value)
 NP      - Total number of nodal points                 240
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 NMAT    - Number of different porous materials           1
 KPROP   - Van Genuchten or Brooks and Corey              1
 IMSHGN  - Spatial discretization option                  1
 NVFLAYR - Number of layers in flow model                 1

 OPTIONS CHOSEN 
 ------- ------ 
 Van Genuchten functional coefficients
 User defined coordinate system
1

 Layer information 
 ----------------- 
 LAYER NO.    LAYER THICKNESS     MATERIAL PROPERTY
 ---------    ---------------     -----------------
     1                  31.97              1

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE MATERIAL VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Saturated hydraulic conductivity          cm/hr       CONSTANT         3.60     -999.       -999.      -999.    
           Unsaturated zone porosity                 --          CONSTANT        0.250     -999.       -999.      -999.    
           Air entry pressure head                   m           CONSTANT        0.700     -999.       -999.      -999.    
           Depth of the unsaturated zone             m           CONSTANT         32.0     0.000       0.000      0.000    

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE FUNCTION VARIABLES
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           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Residual water content                    --          CONSTANT        0.650E-01 -999.       -999.      -999.    
           Brook and Corey exponent,EN               --          CONSTANT        -999.     -999.       -999.      -999.    
           ALFA coefficient                         1/cm         CONSTANT        0.750E-01 -999.       -999.      -999.    
           Van Genuchten exponent, ENN               --          CONSTANT         1.89     -999.       -999.      -999.    
1

 UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

 NLAY   - Number of different layers used                 1
 NTSTPS - Number of time values concentration calc       40
 DUMMY  - Not presently used                              1
 ISOL   - Type of scheme used in unsaturated zone         1
 N      - Stehfest terms or number of increments         18
 NTEL   - Points in Lagrangian interpolation              3
 NGPTS  - Number of Gauss points                        104
 NIT    - Convolution integral segments                   2
 IBOUND - Type of boundary condition                      3
 ITSGEN - Time values generated or input                  1
 TMAX   - Max simulation time             --             0.0
 WTFUN  - Weighting factor                --             1.2

 OPTIONS CHOSEN 
 ------- ------ 
 Stehfest numerical inversion algorithm
 Exponentially decaying continuous source
 Computer generated times for computing concentrations
1

                                                      DATA FOR LAYER   1
                                                      ---- --- -----
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                                                      VADOSE TRANSPORT VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Thickness of layer                        m           CONSTANT         32.0     -999.       -999.      -999.    
           Longitudinal dispersivity of layer        m           DERIVED         -999.     -999.       -999.      -999.    
           Percent organic matter                    --          CONSTANT        0.000     -999.       -999.      -999.    
           Bulk density of soil for layer            g/cc        CONSTANT         1.83     -999.       -999.      -999.    
           Biological decay coefficient            1/yr          CONSTANT        0.000     -999.       -999.      -999.    
1
                                                     CHEMICAL SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Solid phase decay coefficient             1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Dissolved phase decay coefficient         1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Overall chemical decay coefficient        1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Acid catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Neutral hydrolysis rate constant          1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Base catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Reference temperature                     C           CONSTANT         25.0     -999.       -999.      -999.    
           Normalized distribution coefficient       ml/g        CONSTANT        0.122     -999.       -999.      -999.    
           Distribution coefficient                   --         DERIVED         -999.     -999.       -999.      -999.    
           Biodegradation coefficient (sat. zone)    1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Air diffusion coefficient                 cm2/s       CONSTANT        -999.     -999.       -999.      -999.    
           Reference temperature for air diffusion   C           CONSTANT        -999.     -999.       -999.      -999.    
           Molecular weight                          g/M         CONSTANT        -999.     -999.       -999.      -999.    
           Mole fraction of solute                   --          CONSTANT        -999.     -999.       -999.      -999.    
           Vapor pressure of solute                  mm Hg       CONSTANT        -999.     -999.       -999.      -999.    
           Henry`s law constant                   atm-m^3/M      CONSTANT        -999.     -999.       -999.      -999.    
           Overall 1st order decay sat. zone         1/yr        DERIVED         0.000     0.000       0.000       1.00    
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
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           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
1
                                                       SOURCE SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Infiltration rate                         m/yr        CONSTANT        0.127E-01 -999.       -999.      -999.    
           Area of waste disposal unit               m^2         CONSTANT         37.0     -999.       -999.      -999.    
           Duration of pulse                         yr          DERIVED          50.0     -999.       -999.      -999.    
           Spread of contaminant source              m           DERIVED         -999.     -999.       -999.      -999.    
           Recharge rate                             m/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Source decay constant                     1/yr        CONSTANT        0.500E-01 0.000       0.000      0.000    
           Initial concentration at landfill         mg/l        CONSTANT         601.     -999.       -999.      -999.    
           Length scale of facility                  m           DERIVED          27.4     -999.       -999.      -999.    
           Width scale of facility                   m           DERIVED          22.9     -999.       -999.      -999.    
           Near field dilution                                   DERIVED          1.00     0.000       0.000       1.00    
1
                                                      AQUIFER SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Particle diameter                         cm          CONSTANT        -999.     -999.       -999.      -999.    
           Aquifer porosity                          --          CONSTANT        0.300     -999.       -999.      -999.    
           Bulk density                              g/cc        CONSTANT         1.70     -999.       -999.      -999.    
           Aquifer thickness                         m           CONSTANT         18.6     -999.       -999.      -999.    
           Source thickness (mixing zone depth)      m           DERIVED          3.00     -999.       -999.      -999.    
           Conductivity (hydraulic)                  m/yr        CONSTANT         315.     -999.       -999.      -999.    
           Gradient (hydraulic)                                  CONSTANT        0.608E-03 -999.       -999.      -999.    
           Groundwater seepage velocity              m/yr        DERIVED         -999.     -999.       -999.      -999.    
           Retardation coefficient                   --          DERIVED         -999.     -999.       -999.      -999.    
           Longitudinal dispersivity                 m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Transverse dispersivity                   m           FUNCTION OF X   -999.     -999.       -999.      -999.    
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           Vertical dispersivity                     m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Temperature of aquifer                    C           CONSTANT         20.0     -999.       -999.      -999.    
           pH                                        --          CONSTANT         7.00     -999.       -999.      -999.    
           Organic carbon content (fraction)                     CONSTANT        0.000     -999.       -999.      -999.    
           Well distance from site                   m           CONSTANT         477.     -999.       -999.      -999.    
           Angle off center                       degree         CONSTANT        0.000     -999.       -999.      -999.    
           Well vertical distance                    m           CONSTANT         1.00     -999.       -999.      -999.    
1

                                                      TIME     CONCENTRATION
                                                      ----     -------------
                                                       0.100E+01 0.00000E+00
                                                       0.510E+02 0.00000E+00
                                                       0.101E+03 0.00000E+00
                                                       0.151E+03 0.00000E+00
                                                       0.201E+03 0.00000E+00
                                                       0.251E+03 0.87311E-14
                                                       0.301E+03 0.14475E-12
                                                       0.351E+03 0.18393E-07
                                                       0.401E+03 0.22534E-05
                                                       0.451E+03 0.34318E-04
                                                       0.501E+03 0.19898E-03
                                                       0.551E+03 0.66378E-03
                                                       0.601E+03 0.15510E-02
                                                       0.651E+03 0.28321E-02
                                                       0.701E+03 0.43217E-02
                                                       0.751E+03 0.57607E-02
                                                       0.801E+03 0.69184E-02
                                                       0.851E+03 0.76590E-02
                                                       0.901E+03 0.79543E-02
                                                       0.951E+03 0.78628E-02
                                                       0.100E+04 0.74818E-02
                                                       0.105E+04 0.69134E-02
                                                       0.110E+04 0.62449E-02
                                                       0.115E+04 0.55427E-02
                                                       0.120E+04 0.48521E-02
                                                       0.125E+04 0.42016E-02
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                                                       0.130E+04 0.36069E-02
                                                       0.135E+04 0.30745E-02
                                                       0.140E+04 0.26051E-02
                                                       0.145E+04 0.21959E-02
                                                       0.150E+04 0.18424E-02
                                                       0.155E+04 0.15389E-02
                                                       0.160E+04 0.12791E-02
                                                       0.165E+04 0.10572E-02
                                                       0.170E+04 0.86772E-03
                                                       0.175E+04 0.70594E-03
                                                       0.180E+04 0.56758E-03
                                                       0.185E+04 0.44898E-03
                                                       0.190E+04 0.34697E-03
                                                       0.195E+04 0.25859E-03
                                                       0.200E+04 0.18183E-03
                                                       0.205E+04 0.11500E-03
                                                       0.210E+04 0.56492E-04
                                                       0.215E+04 0.48897E-05
                                                       0.220E+04 0.00000E+00
                                                       0.225E+04 0.00000E+00
                                                       0.230E+04 0.00000E+00
                                                       0.235E+04 0.00000E+00
                                                       0.240E+04 0.00000E+00
                                                       0.245E+04 0.00000E+00
                                                       0.250E+04 0.00000E+00
                                                       0.255E+04 0.00000E+00
                                                       0.260E+04 0.00000E+00
                                                       0.265E+04 0.00000E+00
                                                       0.270E+04 0.00000E+00
                                                       0.275E+04 0.00000E+00
                                                       0.280E+04 0.00000E+00
                                                       0.285E+04 0.00000E+00
                                                       0.290E+04 0.00000E+00
                                                       0.295E+04 0.00000E+00
                                                       0.300E+04 0.00000E+00
                                                       0.305E+04 0.00000E+00
                                                       0.310E+04 0.00000E+00
                                                       0.315E+04 0.00000E+00
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                                                       0.320E+04 0.00000E+00
                                                       0.325E+04 0.00000E+00
                                                       0.330E+04 0.00000E+00
                                                       0.335E+04 0.00000E+00
                                                       0.340E+04 0.00000E+00
                                                       0.345E+04 0.00000E+00
                                                       0.350E+04 0.00000E+00
                                                       0.355E+04 0.00000E+00
                                                       0.360E+04 0.00000E+00
                                                       0.365E+04 0.00000E+00
                                                       0.370E+04 0.00000E+00
                                                       0.375E+04 0.00000E+00
                                                       0.380E+04 0.00000E+00
                                                       0.385E+04 0.00000E+00
                                                       0.390E+04 0.00000E+00
                                                       0.395E+04 0.00000E+00
                                                       0.400E+04 0.00000E+00
                                                       0.405E+04 0.00000E+00
                                                       0.410E+04 0.00000E+00
                                                       0.415E+04 0.00000E+00
                                                       0.420E+04 0.00000E+00
                                                       0.425E+04 0.00000E+00
                                                       0.430E+04 0.00000E+00
                                                       0.435E+04 0.00000E+00
                                                       0.440E+04 0.00000E+00
                                                       0.445E+04 0.00000E+00
                                                       0.450E+04 0.00000E+00
                                                       0.455E+04 0.00000E+00
                                                       0.460E+04 0.00000E+00
                                                       0.465E+04 0.00000E+00
                                                       0.470E+04 0.00000E+00
                                                       0.475E+04 0.00000E+00
                                                       0.480E+04 0.00000E+00
                                                       0.485E+04 0.00000E+00
                                                       0.490E+04 0.00000E+00
                                                       0.495E+04 0.00000E+00
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GENERAL DATA GROUP                                                                                                      

***  CHEMICAL NAME                                                                                                      
Chloride                                                                                                                

***    ISOURC                             ROUTE      NT       IYCHK   PALPH      APPTYP                                 
***OPTION   OPTAIR  RUN              MONTE    ISTEAD     IOPEN     IZCHK     LANDF   COMPLETE                           
    2    0    0     DETERMINISTIC    500    1    0  100    0    0    0 90.0    0    1    1                              

***  TIMES FOR CONCENTRATION CALCULATION AT WELL                                                                        
     1.0      51.0     101.0     151.0     201.0     251.0     301.0     351.0     401.0     451.0                      
   501.0     551.0     601.0     651.0     701.0     751.0     801.0     851.0     901.0     951.0                      
  1001.0    1051.0    1101.0    1151.0    1201.0    1251.0    1301.0    1351.0    1401.0    1451.0                      
  1501.0    1551.0    1601.0    1651.0    1701.0    1751.0    1801.0    1851.0    1901.0    1951.0                      
  2001.0    2051.0    2101.0    2151.0    2201.0    2251.0    2301.0    2351.0    2401.0    2451.0                      
  2501.0    2551.0    2601.0    2651.0    2701.0    2751.0    2801.0    2851.0    2901.0    2951.0                      
  3001.0    3051.0    3101.0    3151.0    3201.0    3251.0    3301.0    3351.0    3401.0    3451.0                      
  3501.0    3551.0    3601.0    3651.0    3701.0    3751.0    3801.0    3851.0    3901.0    3951.0                      
  4001.0    4051.0    4101.0    4151.0    4201.0    4251.0    4301.0    4351.0    4401.0    4451.0                      
  4501.0    4551.0    4601.0    4651.0    4701.0    4751.0    4801.0    4851.0    4901.0    4951.0                      

END GENERAL                                                                                                             

CHEMICAL DATA GROUP                                                                                                     
ARRAY VALUES                                                                                                            
***      CHEMICAL SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Solid phase decay coefficient             1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Dissolved phase decay coefficient         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
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 3 Overall chemical decay coefficient        1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Acid catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Neutral catalyzed hydrolysis rate         1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Base catalyzed hydrolysis rate            1/M-yr                  0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Reference temperature                     C                       0      2.500E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Normalized distribution coefficient       ml/g                    0      1.219E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Distribution coefficient                  ml/g                   -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Biodegradation coefficient (sat. zone)    1/yr                    0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
11 Air diffusion coefficient                 cm^2/s                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Reference temperature for air diffusion   C                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Molecular weight                          g/M                     0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
14 Mole fraction of solute                   --                      0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
15 Vapor pressure of solute                  mm Hg                   0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
16 Henry's Law constant                   atm-m^3/M                  0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END CHEMICAL GROUP                                                                                                      

SOURCE DATA GROUP                                                                                                       
ARRAY VALUES                                                                                                            
***        SOURCE SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Infiltration rate                        m/yr                     0      1.270E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Area of waste disposal unit              m^2                      0      3.697E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Duration of pulse                        yr                      -1      5.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Spread of contaminant source             m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Recharge rate                            m/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Source decay constant                    1/yr                     0      5.000E-02 0.000E+00 0.000E+00 0.000E+00     
 7 Initial concentration at landfill        mg/l                     0      6.013E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Length scale of facility                 m                       -1      2.740E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Width scale of facility                  m                       -1      2.290E+01 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END SOURCE GROUP                                                                                                        
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VFL   UNSATURATED FLOW MODEL PARAMETERS                                                                                 

CONTROL PARAMETERS                                                                                                      
***    DUMMY     NMAT      KPROP     DUMMY    NVFLAY                                                                    
         7         1         1         1         1                                                                      

END CONTROL PARAMETERS                                                                                                  
SATURATED MATERIAL PROPERTY PARAMETERS                                                                                  
ARRAY VALUES                                                                                                            
***   SATURATED MATERIAL VARIABLES                                                                                      

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Sat hydraulic conductivity               cm/hr                    0      3.600E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Unsaturated zone porosity                --                       0      2.500E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Air entry pressure head                  m                        0      7.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Depth of the unsaturated zone            m                        0      3.197E+01 0.000E+00 0.000E+00 0.000E+00     
END ARRAY                                                                                                               

END MATERIAL   1                                                                                                        
END SATURATED MATERIAL PROPERTIES                                                                                       
SOIL MOISTURE PARAMETERS                                                                                                
***   FUNCTIONAL COEFFICIENTS                                                                                           
ARRAY VALUES                                                                                                            
***   FUNCTIONAL COEFFICIENT VARIABLES                                                                                  

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Residual water content                   --                       0      6.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Brooks and Corey exponent, EN            --                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Alpha van Genuchten parameter            1/cm                     0      7.500E-02 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Beta van Genuchten parameter             --                       0      1.890E+00 -9.99E+02 -9.99E+02 -9.99E+02     

-3- RW-2 Release Doom Post-excavation Input



END ARRAY                                                                                                               

END MATERIAL  1                                                                                                         
END FUNCTIONAL COEFFICIENTS                                                                                             
END UNSATURATED ZONE FLOW MODEL PARAMETERS                                                                              

VTP    UNSATURATED ZONE TRANSPORT MODEL PARAMETERS                                                                      
CONTROL PARAMETERS                                                                                                      
***   NLAY     DUMMY      IADU      ISOL         N      NTEL     NGPTS       NIT     DUMMY     DUMMY                    
         1        20         1         2        18         3       104         2         1         1                    
***  WTFUN                                                                                                              
     1.200                                                                                                              

END CONTROL PARAMETERS                                                                                                  
TRANSPORT PARAMETERS                                                                                                    
ARRAY VALUES                                                                                                            
***   UNSATURATED ZONE TRANSPORT VARIABLES                                                                              

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Thickness of layer                       m                        0      3.197E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Longitudinal dispersivity of layer       m                       -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Percent organic matter                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Bulk Density of soil layer               g/cc                     0      1.830E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Biological decay coefficient             1/yr                     0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END LAYER  1                                                                                                            
END UNSATURATED ZONE TRANSPORT PARAMETERS                                                                               
END UNSATURATED ZONE TRANSPORT MODEL                                                                                    

AQUIFER DATA GROUP                                                                                                      
ARRAY VALUES                                                                                                            
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***       AQUIFER SPECIFIC VARIABLES                                                                                    

***            VARIABLE NAME                UNITS               DISTRIBUTION   PARAMETERS             LIMITS            
***                                                                           MEAN      STD DEV    MIN      MAX         
 ***********************************************************************************************************************
 1 Particle diameter                        cm                       0      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 2 Aquifer porosity                         --                       0      3.000E-01 -9.99E+02 -9.99E+02 -9.99E+02     
 3 Bulk density                             g/cc                     0      1.700E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 4 Aquifer thickness                        m                        0      1.862E+01 -9.99E+02 -9.99E+02 -9.99E+02     
 5 Source thickness (mixing zone depth)     m                       -1      3.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
 6 Hydraulic conductivity                   m/yr                     0      3.150E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 7 Hydraulc gradient                        --                       0      6.080E-04 -9.99E+02 -9.99E+02 -9.99E+02     
 8 Groundwater seepage velocity             m/yr                    -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
 9 Retardation coefficient                  --                      -1      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
10 Longitudinal dispersivity                m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
11 Transverse dispersivity                  m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
12 Vertical dispersivity                    m                       10      -9.99E+02 -9.99E+02 -9.99E+02 -9.99E+02     
13 Temperature of aquifer                   C                        0      2.000E+01 -9.99E+02 -9.99E+02 -9.99E+02     
14 pH                                       --                       0      7.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
15 Organic carbon content                   --                       0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
16 Well radial distance from site           m                        0      1.986E+03 -9.99E+02 -9.99E+02 -9.99E+02     
17 Angle off plume centerline            degree                      0      0.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
18 Well vertical distance                   m                        0      1.000E+00 -9.99E+02 -9.99E+02 -9.99E+02     
END ARRAY                                                                                                               

END AQUIFER GROUP                                                                                                       

END ALL DATA                                                                                                            
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   MULTIMED  V1.01   DATE OF CALCULATIONS: 15-APR-2014  TIME: 16:51:26

                         U. S.    E N V I R O N M E N T A L   P R O T E C T I O N   A G E N C Y

                                         E X P O S U R E   A S S E S S M E N T 

                                            M U L T I M E D I A   M O D E L 

                                          MULTIMED  (Version 1.50, 2005)
 Switched to Stehfest algorithm to avoid numerical problems
 with Convolution algorithm.  Problems were caused by
 high source decay rate.  Everything ok now, execution continuing...
1
 Run options 
 --- -------

 Chemical simulated is Chloride                                                                        

 Option Chosen                         Saturated and unsaturated zone models    
 Run was                               DETERMIN
 Infiltration Specified By User: 1.270E-02 m/yr
 Run was transient
 Well Times: Entered Explicitly
 Reject runs if Y coordinate outside plume
 Reject runs if Z coordinate outside plume
 Gaussian source used in saturated zone model
1
1
 UNSATURATED ZONE FLOW MODEL PARAMETERS
 (input parameter description and value)
 NP      - Total number of nodal points                 240
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 NMAT    - Number of different porous materials           1
 KPROP   - Van Genuchten or Brooks and Corey              1
 IMSHGN  - Spatial discretization option                  1
 NVFLAYR - Number of layers in flow model                 1

 OPTIONS CHOSEN 
 ------- ------ 
 Van Genuchten functional coefficients
 User defined coordinate system
1

 Layer information 
 ----------------- 
 LAYER NO.    LAYER THICKNESS     MATERIAL PROPERTY
 ---------    ---------------     -----------------
     1                  31.97              1

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE MATERIAL VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Saturated hydraulic conductivity          cm/hr       CONSTANT         3.60     -999.       -999.      -999.    
           Unsaturated zone porosity                 --          CONSTANT        0.250     -999.       -999.      -999.    
           Air entry pressure head                   m           CONSTANT        0.700     -999.       -999.      -999.    
           Depth of the unsaturated zone             m           CONSTANT         32.0     0.000       0.000      0.000    

                                                      DATA FOR MATERIAL  1
                                                      ---- --- --------
                                                  VADOSE ZONE FUNCTION VARIABLES
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           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Residual water content                    --          CONSTANT        0.650E-01 -999.       -999.      -999.    
           Brook and Corey exponent,EN               --          CONSTANT        -999.     -999.       -999.      -999.    
           ALFA coefficient                         1/cm         CONSTANT        0.750E-01 -999.       -999.      -999.    
           Van Genuchten exponent, ENN               --          CONSTANT         1.89     -999.       -999.      -999.    
1

 UNSATURATED ZONE TRANSPORT MODEL PARAMETERS

 NLAY   - Number of different layers used                 1
 NTSTPS - Number of time values concentration calc       40
 DUMMY  - Not presently used                              1
 ISOL   - Type of scheme used in unsaturated zone         1
 N      - Stehfest terms or number of increments         18
 NTEL   - Points in Lagrangian interpolation              3
 NGPTS  - Number of Gauss points                        104
 NIT    - Convolution integral segments                   2
 IBOUND - Type of boundary condition                      3
 ITSGEN - Time values generated or input                  1
 TMAX   - Max simulation time             --             0.0
 WTFUN  - Weighting factor                --             1.2

 OPTIONS CHOSEN 
 ------- ------ 
 Stehfest numerical inversion algorithm
 Exponentially decaying continuous source
 Computer generated times for computing concentrations
1

                                                      DATA FOR LAYER   1
                                                      ---- --- -----

-3- RW-2 Release Doom Post-excavation Output



                                                      VADOSE TRANSPORT VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Thickness of layer                        m           CONSTANT         32.0     -999.       -999.      -999.    
           Longitudinal dispersivity of layer        m           DERIVED         -999.     -999.       -999.      -999.    
           Percent organic matter                    --          CONSTANT        0.000     -999.       -999.      -999.    
           Bulk density of soil for layer            g/cc        CONSTANT         1.83     -999.       -999.      -999.    
           Biological decay coefficient            1/yr          CONSTANT        0.000     -999.       -999.      -999.    
1
                                                     CHEMICAL SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Solid phase decay coefficient             1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Dissolved phase decay coefficient         1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Overall chemical decay coefficient        1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Acid catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Neutral hydrolysis rate constant          1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Base catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.    
           Reference temperature                     C           CONSTANT         25.0     -999.       -999.      -999.    
           Normalized distribution coefficient       ml/g        CONSTANT        0.122     -999.       -999.      -999.    
           Distribution coefficient                   --         DERIVED         -999.     -999.       -999.      -999.    
           Biodegradation coefficient (sat. zone)    1/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Air diffusion coefficient                 cm2/s       CONSTANT        -999.     -999.       -999.      -999.    
           Reference temperature for air diffusion   C           CONSTANT        -999.     -999.       -999.      -999.    
           Molecular weight                          g/M         CONSTANT        -999.     -999.       -999.      -999.    
           Mole fraction of solute                   --          CONSTANT        -999.     -999.       -999.      -999.    
           Vapor pressure of solute                  mm Hg       CONSTANT        -999.     -999.       -999.      -999.    
           Henry`s law constant                   atm-m^3/M      CONSTANT        -999.     -999.       -999.      -999.    
           Overall 1st order decay sat. zone         1/yr        DERIVED         0.000     0.000       0.000       1.00    
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
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           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000    
1
                                                       SOURCE SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Infiltration rate                         m/yr        CONSTANT        0.127E-01 -999.       -999.      -999.    
           Area of waste disposal unit               m^2         CONSTANT         37.0     -999.       -999.      -999.    
           Duration of pulse                         yr          DERIVED          50.0     -999.       -999.      -999.    
           Spread of contaminant source              m           DERIVED         -999.     -999.       -999.      -999.    
           Recharge rate                             m/yr        CONSTANT        0.000     -999.       -999.      -999.    
           Source decay constant                     1/yr        CONSTANT        0.500E-01 0.000       0.000      0.000    
           Initial concentration at landfill         mg/l        CONSTANT         601.     -999.       -999.      -999.    
           Length scale of facility                  m           DERIVED          27.4     -999.       -999.      -999.    
           Width scale of facility                   m           DERIVED          22.9     -999.       -999.      -999.    
           Near field dilution                                   DERIVED          1.00     0.000       0.000       1.00    
1
                                                      AQUIFER SPECIFIC VARIABLES

           ------------------------------------------------------------------------------------------------------------------------
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS
                                                                                   MEAN     STD DEV      MIN         MAX
           ------------------------------------------------------------------------------------------------------------------------
           Particle diameter                         cm          CONSTANT        -999.     -999.       -999.      -999.    
           Aquifer porosity                          --          CONSTANT        0.300     -999.       -999.      -999.    
           Bulk density                              g/cc        CONSTANT         1.70     -999.       -999.      -999.    
           Aquifer thickness                         m           CONSTANT         18.6     -999.       -999.      -999.    
           Source thickness (mixing zone depth)      m           DERIVED          3.00     -999.       -999.      -999.    
           Conductivity (hydraulic)                  m/yr        CONSTANT         315.     -999.       -999.      -999.    
           Gradient (hydraulic)                                  CONSTANT        0.608E-03 -999.       -999.      -999.    
           Groundwater seepage velocity              m/yr        DERIVED         -999.     -999.       -999.      -999.    
           Retardation coefficient                   --          DERIVED         -999.     -999.       -999.      -999.    
           Longitudinal dispersivity                 m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Transverse dispersivity                   m           FUNCTION OF X   -999.     -999.       -999.      -999.    

-5- RW-2 Release Doom Post-excavation Output



           Vertical dispersivity                     m           FUNCTION OF X   -999.     -999.       -999.      -999.    
           Temperature of aquifer                    C           CONSTANT         20.0     -999.       -999.      -999.    
           pH                                        --          CONSTANT         7.00     -999.       -999.      -999.    
           Organic carbon content (fraction)                     CONSTANT        0.000     -999.       -999.      -999.    
           Well distance from site                   m           CONSTANT        0.199E+04 -999.       -999.      -999.    
           Angle off center                       degree         CONSTANT        0.000     -999.       -999.      -999.    
           Well vertical distance                    m           CONSTANT         1.00     -999.       -999.      -999.    
1

                                                      TIME     CONCENTRATION
                                                      ----     -------------
                                                       0.100E+01 0.00000E+00
                                                       0.510E+02 0.00000E+00
                                                       0.101E+03 0.00000E+00
                                                       0.151E+03 0.00000E+00
                                                       0.201E+03 0.00000E+00
                                                       0.251E+03 0.87311E-14
                                                       0.301E+03 0.87311E-14
                                                       0.351E+03 0.87311E-14
                                                       0.401E+03 0.87311E-14
                                                       0.451E+03 0.87311E-14
                                                       0.501E+03 0.96956E-14
                                                       0.551E+03 0.91297E-12
                                                       0.601E+03 0.24707E-10
                                                       0.651E+03 0.30082E-09
                                                       0.701E+03 0.33674E-08
                                                       0.751E+03 0.21804E-07
                                                       0.801E+03 0.89276E-07
                                                       0.851E+03 0.28971E-06
                                                       0.901E+03 0.78324E-06
                                                       0.951E+03 0.18273E-05
                                                       0.100E+04 0.37780E-05
                                                       0.105E+04 0.70667E-05
                                                       0.110E+04 0.12155E-04
                                                       0.115E+04 0.19476E-04
                                                       0.120E+04 0.29382E-04
                                                       0.125E+04 0.42101E-04
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                                                       0.130E+04 0.57711E-04
                                                       0.135E+04 0.76137E-04
                                                       0.140E+04 0.97166E-04
                                                       0.145E+04 0.12046E-03
                                                       0.150E+04 0.14562E-03
                                                       0.155E+04 0.17215E-03
                                                       0.160E+04 0.19957E-03
                                                       0.165E+04 0.22740E-03
                                                       0.170E+04 0.25515E-03
                                                       0.175E+04 0.28241E-03
                                                       0.180E+04 0.30880E-03
                                                       0.185E+04 0.33399E-03
                                                       0.190E+04 0.35771E-03
                                                       0.195E+04 0.37974E-03
                                                       0.200E+04 0.39992E-03
                                                       0.205E+04 0.41814E-03
                                                       0.210E+04 0.43435E-03
                                                       0.215E+04 0.44851E-03
                                                       0.220E+04 0.46064E-03
                                                       0.225E+04 0.47074E-03
                                                       0.230E+04 0.47889E-03
                                                       0.235E+04 0.48514E-03
                                                       0.240E+04 0.48957E-03
                                                       0.245E+04 0.49232E-03
                                                       0.250E+04 0.49350E-03
                                                       0.255E+04 0.49320E-03
                                                       0.260E+04 0.49152E-03
                                                       0.265E+04 0.48857E-03
                                                       0.270E+04 0.48447E-03
                                                       0.275E+04 0.47935E-03
                                                       0.280E+04 0.47327E-03
                                                       0.285E+04 0.46633E-03
                                                       0.290E+04 0.45860E-03
                                                       0.295E+04 0.45021E-03
                                                       0.300E+04 0.44122E-03
                                                       0.305E+04 0.43173E-03
                                                       0.310E+04 0.42181E-03
                                                       0.315E+04 0.41151E-03
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                                                       0.320E+04 0.40090E-03
                                                       0.325E+04 0.39003E-03
                                                       0.330E+04 0.38314E-03
                                                       0.335E+04 0.37029E-03
                                                       0.340E+04 0.35635E-03
                                                       0.345E+04 0.34489E-03
                                                       0.350E+04 0.33339E-03
                                                       0.355E+04 0.32186E-03
                                                       0.360E+04 0.31034E-03
                                                       0.365E+04 0.29884E-03
                                                       0.370E+04 0.28738E-03
                                                       0.375E+04 0.27599E-03
                                                       0.380E+04 0.26468E-03
                                                       0.385E+04 0.25346E-03
                                                       0.390E+04 0.24234E-03
                                                       0.395E+04 0.23134E-03
                                                       0.400E+04 0.22045E-03
                                                       0.405E+04 0.20969E-03
                                                       0.410E+04 0.19907E-03
                                                       0.415E+04 0.18857E-03
                                                       0.420E+04 0.17822E-03
                                                       0.425E+04 0.16801E-03
                                                       0.430E+04 0.15793E-03
                                                       0.435E+04 0.14800E-03
                                                       0.440E+04 0.13821E-03
                                                       0.445E+04 0.12856E-03
                                                       0.450E+04 0.11905E-03
                                                       0.455E+04 0.10968E-03
                                                       0.460E+04 0.10044E-03
                                                       0.465E+04 0.91342E-04
                                                       0.470E+04 0.82372E-04
                                                       0.475E+04 0.73530E-04
                                                       0.480E+04 0.64814E-04
                                                       0.485E+04 0.56227E-04
                                                       0.490E+04 0.47732E-04
                                                       0.495E+04 0.39312E-04
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Corpus Christi
1733 N. Padre Island Drive
Corpus Christi, TX 78408
Tel: (361)289-2673

TestAmerica Job ID: 560-44229-1
TestAmerica Sample Delivery Group: December 2013
Client Project/Site: Jal #4 Gas Plant Soil Analysis

For:
ARCADIS U.S., Inc.
1004 North Big Spring
Suite 300
Midland, Texas 79701

Attn: Hank McConnell

Authorized for release by:
12/24/2013 12:13:46 PM

Timothy Kellogg, Lab Director
(361)289-2673
tim.kellogg@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Qualifiers

General Chemistry

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

F MS/MSD Recovery and/or RPD exceeds the control limits

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Corpus Christi
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Job ID: 560-44229-1

Laboratory: TestAmerica Corpus Christi

Narrative

Receipt 

The samples were received on 12/11/2013 2:40 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 0.9º C.

General Chemistry 

Method(s) 9251: It was noted that the matrix spike duplicate (MSD) recovery for 560-44229-21 in batch #56096247 was slightly outside of 

the control limits. The laboratory control sample (LCS) and matrix spike (MS) recoveries were within acceptance limits therefore the values 

were qualified and reported. No other analytical or quality issues were noted.

TestAmerica Corpus Christi
Page 3 of 25 12/24/2013
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Detection Summary
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Client Sample ID: RW-2 North Exc 5' Bottom Lab Sample ID: 560-44229-1

☼Chloride

RL

54.7 mg/Kg

MDL

5.47

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1553 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11430 9050A

Client Sample ID: RW-2 North Exc North Wall Lab Sample ID: 560-44229-2

☼Chloride

RL

52.4 mg/Kg

MDL

5.24

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1148 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1250 9050A

Client Sample ID: RW-2 North Exc South Wall Lab Sample ID: 560-44229-3

☼Chloride

RL

51.0 mg/Kg

MDL

5.10

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1146 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1800 9050A

Client Sample ID: RW-2 North Exc East Wall Lab Sample ID: 560-44229-4

☼Chloride

RL

51.9 mg/Kg

MDL

5.19

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1229 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11250 9050A

Client Sample ID: RW-2 North Exc West Wall Lab Sample ID: 560-44229-5

☼Chloride

RL

50.9 mg/Kg

MDL

5.09

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1112 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1538 9050A

Client Sample ID: RW-2 South Exc South Bottom Lab Sample ID: 560-44229-6

☼Chloride

RL

53.4 mg/Kg

MDL

5.34

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1241 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11460 9050A

Client Sample ID: RW-2 South Exc North Bottom Lab Sample ID: 560-44229-7

☼Chloride

RL

53.7 mg/Kg

MDL

5.37

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1334 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11130 9050A

Client Sample ID: RW-2 South Exc North Wall Lab Sample ID: 560-44229-8

TestAmerica Corpus Christi

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Client Sample ID: RW-2 South Exc North Wall (Continued) Lab Sample ID: 560-44229-8

☼Chloride

RL

50.8 mg/Kg

MDL

5.08

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble173.5 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1290 9050A

Client Sample ID: RW-2 South Exc South Wall Lab Sample ID: 560-44229-9

☼Chloride

RL

51.0 mg/Kg

MDL

5.10

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1210 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1902 9050A

Client Sample ID: RW-2 South Exc East Wall Lab Sample ID: 560-44229-10

☼Chloride

RL

54.5 mg/Kg

MDL

5.45

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11310 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble12120 9050A

Client Sample ID: RW-2 South Exc West Wall Lab Sample ID: 560-44229-11

☼Chloride

RL

53.6 mg/Kg

MDL

5.36

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1581 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11350 9050A

Client Sample ID: RW-2 West Exc Middle Bottom 5' Lab Sample ID: 560-44229-12

☼Chloride

RL

52.8 mg/Kg

MDL

5.28

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11320 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble12230 9050A

Client Sample ID: RW-2 West Exc North Wall Lab Sample ID: 560-44229-13

☼Chloride

RL

53.3 mg/Kg

MDL

5.33

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11840 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble12130 9050A

Client Sample ID: RW-2 West Exc South Wall Lab Sample ID: 560-44229-14

☼Chloride

RL

52.9 mg/Kg

MDL

5.29

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1823 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble12310 9050A

Client Sample ID: RW-2 South Middle Exc Midle Bottom 4' Lab Sample ID: 560-44229-15

TestAmerica Corpus Christi

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Client Sample ID: RW-2 South Middle Exc Midle Bottom 4' 

(Continued)

Lab Sample ID: 560-44229-15

☼Chloride

RL

53.6 mg/Kg

MDL

5.36

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1869 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11280 9050A

Client Sample ID: RW-2 South Middle Exc North Wall Lab Sample ID: 560-44229-16

☼Chloride

RL

107 mg/Kg

MDL

10.7

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble2471 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11320 9050A

Client Sample ID: RW-2 West Exc West Wall Lab Sample ID: 560-44229-17

☼Chloride

RL

215 mg/Kg

MDL

21.5

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble41230 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble12590 9050A

Client Sample ID: RW-2 West Exc East Wall Lab Sample ID: 560-44229-18

☼Chloride

RL

51.7 mg/Kg

MDL

5.17

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1J35.8 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1247 9050A

Client Sample ID: RW-2 South Middle Exc South Wall Lab Sample ID: 560-44229-19

☼Chloride

RL

54.2 mg/Kg

MDL

5.42

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1621 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11200 9050A

Client Sample ID: RW-2 South Middle Exc East Wall Lab Sample ID: 560-44229-20

☼Chloride

RL

52.8 mg/Kg

MDL

5.28

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble1551 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11420 9050A

Client Sample ID: RW-2 South Middle Exc West Wall Lab Sample ID: 560-44229-21

☼Chloride

RL

215 mg/Kg

MDL

21.5

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble4929 9251

Specific Conductance

RL

1.00 umhos/cm

RL

1.00

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Soluble11780 9050A

TestAmerica Corpus Christi

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Lab Sample ID: 560-44229-1Client Sample ID: RW-2 North Exc 5' Bottom
Matrix: SolidDate Collected: 12/02/13 13:15

Percent Solids: 91.4Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 553 54.7 5.47 mg/Kg ☼ 12/16/13 12:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1430 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-2Client Sample ID: RW-2 North Exc North Wall
Matrix: SolidDate Collected: 12/02/13 13:20

Percent Solids: 95.3Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 148 52.4 5.24 mg/Kg ☼ 12/16/13 12:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 250 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-3Client Sample ID: RW-2 North Exc South Wall
Matrix: SolidDate Collected: 12/02/13 13:25

Percent Solids: 98.1Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 146 51.0 5.10 mg/Kg ☼ 12/16/13 12:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 800 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-4Client Sample ID: RW-2 North Exc East Wall
Matrix: SolidDate Collected: 12/02/13 13:30

Percent Solids: 96.3Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 229 51.9 5.19 mg/Kg ☼ 12/16/13 12:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1250 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-5Client Sample ID: RW-2 North Exc West Wall
Matrix: SolidDate Collected: 12/02/13 13:35

Percent Solids: 98.3Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 112 50.9 5.09 mg/Kg ☼ 12/16/13 12:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 538 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Corpus Christi
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Client Sample Results
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Lab Sample ID: 560-44229-6Client Sample ID: RW-2 South Exc South Bottom
Matrix: SolidDate Collected: 12/02/13 15:35

Percent Solids: 93.7Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 241 53.4 5.34 mg/Kg ☼ 12/16/13 12:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1460 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-7Client Sample ID: RW-2 South Exc North Bottom
Matrix: SolidDate Collected: 12/02/13 15:40

Percent Solids: 93.1Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 334 53.7 5.37 mg/Kg ☼ 12/16/13 12:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1130 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-8Client Sample ID: RW-2 South Exc North Wall
Matrix: SolidDate Collected: 12/02/13 15:45

Percent Solids: 98.4Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 73.5 50.8 5.08 mg/Kg ☼ 12/16/13 12:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 290 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-9Client Sample ID: RW-2 South Exc South Wall
Matrix: SolidDate Collected: 12/02/13 15:50

Percent Solids: 98.0Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 210 51.0 5.10 mg/Kg ☼ 12/16/13 12:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 902 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-10Client Sample ID: RW-2 South Exc East Wall
Matrix: SolidDate Collected: 12/02/13 15:55

Percent Solids: 91.8Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 1310 54.5 5.45 mg/Kg ☼ 12/16/13 12:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 2120 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Corpus Christi
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Client Sample Results
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Lab Sample ID: 560-44229-11Client Sample ID: RW-2 South Exc West Wall
Matrix: SolidDate Collected: 12/02/13 16:00

Percent Solids: 93.3Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 581 53.6 5.36 mg/Kg ☼ 12/16/13 12:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1350 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-12Client Sample ID: RW-2 West Exc Middle Bottom 5'
Matrix: SolidDate Collected: 12/03/13 10:45

Percent Solids: 94.7Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 1320 52.8 5.28 mg/Kg ☼ 12/16/13 12:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 2230 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-13Client Sample ID: RW-2 West Exc North Wall
Matrix: SolidDate Collected: 12/03/13 10:50

Percent Solids: 93.7Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 1840 53.3 5.33 mg/Kg ☼ 12/16/13 12:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 2130 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-14Client Sample ID: RW-2 West Exc South Wall
Matrix: SolidDate Collected: 12/03/13 10:55

Percent Solids: 94.6Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 823 52.9 5.29 mg/Kg ☼ 12/16/13 12:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 2310 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-15Client Sample ID: RW-2 South Middle Exc Midle Bottom 4'
Matrix: SolidDate Collected: 12/03/13 10:55

Percent Solids: 93.3Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 869 53.6 5.36 mg/Kg ☼ 12/16/13 12:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1280 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Corpus Christi
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Client Sample Results
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Lab Sample ID: 560-44229-16Client Sample ID: RW-2 South Middle Exc North Wall
Matrix: SolidDate Collected: 12/03/13 11:00

Percent Solids: 93.4Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 471 107 10.7 mg/Kg ☼ 12/16/13 16:18 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1320 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-17Client Sample ID: RW-2 West Exc West Wall
Matrix: SolidDate Collected: 12/03/13 11:00

Percent Solids: 93.2Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 1230 215 21.5 mg/Kg ☼ 12/16/13 16:18 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 2590 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-18Client Sample ID: RW-2 West Exc East Wall
Matrix: SolidDate Collected: 12/03/13 11:05

Percent Solids: 96.7Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 35.8 J 51.7 5.17 mg/Kg ☼ 12/16/13 12:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 247 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-19Client Sample ID: RW-2 South Middle Exc South Wall
Matrix: SolidDate Collected: 12/03/13 11:05

Percent Solids: 92.2Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 621 54.2 5.42 mg/Kg ☼ 12/16/13 12:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1200 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44229-20Client Sample ID: RW-2 South Middle Exc East Wall
Matrix: SolidDate Collected: 12/03/13 11:10

Percent Solids: 94.7Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 551 52.8 5.28 mg/Kg ☼ 12/16/13 12:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1420 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Corpus Christi
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Client Sample Results
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Lab Sample ID: 560-44229-21Client Sample ID: RW-2 South Middle Exc West Wall
Matrix: SolidDate Collected: 12/03/13 11:15

Percent Solids: 93.1Date Received: 12/11/13 14:40

General Chemistry - Soluble
RL MDL

Chloride 929 215 21.5 mg/Kg ☼ 12/16/13 16:37 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1780 1.00 1.00 umhos/cm 12/23/13 09:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Corpus Christi
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QC Sample Results
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Method: 9050A - Specific Conductance

Client Sample ID: Method BlankLab Sample ID: MB 560-96502/1-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96503

RL RL

Specific Conductance <1.00 1.00 1.00 umhos/cm 12/23/13 09:00 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: RW-2 South Exc East WallLab Sample ID: 560-44229-10 DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96503

Specific Conductance 2120 2140 umhos/cm 0.9

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: RW-2 South Middle Exc South WallLab Sample ID: 560-44229-19 DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96503

Specific Conductance 1200 1199 umhos/cm 0.3

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9251 - Chloride

Client Sample ID: Method BlankLab Sample ID: MB 560-96267/1-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

RL MDL

Chloride 1.204 J 5.00 0.500 mg/Kg 12/16/13 12:14 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 560-96267/23-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

RL MDL

Chloride 2.283 J 5.00 0.500 mg/Kg 12/16/13 16:36 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96267/24-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 150 151.2 mg/Kg 101 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96267/2-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 150 144.1 mg/Kg 96 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Corpus Christi
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QC Sample Results
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Method: 9251 - Chloride (Continued)

Client Sample ID: RW-2 North Exc West WallLab Sample ID: 560-44229-5 MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 112 2040 2197 mg/Kg 102 85 - 115☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: RW-2 North Exc West WallLab Sample ID: 560-44229-5 MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 112 2040 2232 mg/Kg 104 85 - 115 2 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: RW-2 West Exc East WallLab Sample ID: 560-44229-18 MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 35.8 J 2070 2258 mg/Kg 107 85 - 115☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: RW-2 West Exc East WallLab Sample ID: 560-44229-18 MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 35.8 J 2070 2207 mg/Kg 105 85 - 115 2 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: 560-44229-A-21-A MSLab Sample ID: 560-44229-A-21-A MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 248 8600 10230 F mg/Kg 116 85 - 115☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 560-44229-A-21-A MSDLab Sample ID: 560-44229-A-21-A MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96247

Chloride 248 8600 10030 mg/Kg 114 85 - 115 2 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Corpus Christi
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Client Sample ID: RW-2 North Exc 5' Bottom Lab Sample ID: 560-44229-1
Matrix: SolidDate Collected: 12/02/13 13:15

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:16 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 North Exc North Wall Lab Sample ID: 560-44229-2
Matrix: SolidDate Collected: 12/02/13 13:20

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:17 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 North Exc South Wall Lab Sample ID: 560-44229-3
Matrix: SolidDate Collected: 12/02/13 13:25

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:18 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 North Exc East Wall Lab Sample ID: 560-44229-4
Matrix: SolidDate Collected: 12/02/13 13:30

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:18 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Client Sample ID: RW-2 North Exc West Wall Lab Sample ID: 560-44229-5
Matrix: SolidDate Collected: 12/02/13 13:35

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:19 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Exc South Bottom Lab Sample ID: 560-44229-6
Matrix: SolidDate Collected: 12/02/13 15:35

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:21 LPO TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Exc North Bottom Lab Sample ID: 560-44229-7
Matrix: SolidDate Collected: 12/02/13 15:40

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:22 LPO TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Exc North Wall Lab Sample ID: 560-44229-8
Matrix: SolidDate Collected: 12/02/13 15:45

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:23 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Client Sample ID: RW-2 South Exc South Wall Lab Sample ID: 560-44229-9
Matrix: SolidDate Collected: 12/02/13 15:50

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:24 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Exc East Wall Lab Sample ID: 560-44229-10
Matrix: SolidDate Collected: 12/02/13 15:55

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:25 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Exc West Wall Lab Sample ID: 560-44229-11
Matrix: SolidDate Collected: 12/02/13 16:00

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:27 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 West Exc Middle Bottom 5' Lab Sample ID: 560-44229-12
Matrix: SolidDate Collected: 12/03/13 10:45

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:28 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Client Sample ID: RW-2 West Exc North Wall Lab Sample ID: 560-44229-13
Matrix: SolidDate Collected: 12/03/13 10:50

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:28 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 West Exc South Wall Lab Sample ID: 560-44229-14
Matrix: SolidDate Collected: 12/03/13 10:55

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:29 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Middle Exc Midle Bottom 4' Lab Sample ID: 560-44229-15
Matrix: SolidDate Collected: 12/03/13 10:55

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:30 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Middle Exc North Wall Lab Sample ID: 560-44229-16
Matrix: SolidDate Collected: 12/03/13 11:00

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 2 96247 12/16/13 16:18 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Client Sample ID: RW-2 West Exc West Wall Lab Sample ID: 560-44229-17
Matrix: SolidDate Collected: 12/03/13 11:00

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 4 96247 12/16/13 16:18 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 West Exc East Wall Lab Sample ID: 560-44229-18
Matrix: SolidDate Collected: 12/03/13 11:05

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:31 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Middle Exc South Wall Lab Sample ID: 560-44229-19
Matrix: SolidDate Collected: 12/03/13 11:05

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:33 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Client Sample ID: RW-2 South Middle Exc East Wall Lab Sample ID: 560-44229-20
Matrix: SolidDate Collected: 12/03/13 11:10

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 1 96247 12/16/13 12:33 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Client Sample ID: RW-2 South Middle Exc West Wall Lab Sample ID: 560-44229-21
Matrix: SolidDate Collected: 12/03/13 11:15

Date Received: 12/11/13 14:40

Analysis Moisture 12/12/13 12:28 DRB1 96127 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96267 12/16/13 09:00 LPO TAL CCSoluble

Analysis 9251 4 96247 12/16/13 16:37 LPO TAL CCSoluble

Leach DI Leach 96502 12/23/13 09:00 OV56 TAL CCSoluble

Analysis 9050A 1 96503 12/23/13 09:00 OV56 TAL CCSoluble

Laboratory References:

TAL CC = TestAmerica Corpus Christi, 1733 N. Padre Island Drive, Corpus Christi, TX 78408, TEL (361)289-2673

TestAmerica Corpus Christi
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Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44229-1

Project/Site: Jal #4 Gas Plant Soil Analysis SDG: December 2013

Laboratory: TestAmerica Corpus Christi
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Kansas E-103627NELAP 10-31-14

Oklahoma State Program 6 9968 08-31-14

Texas NELAP 6 T104704210-12-8 03-31-14

USDA Federal P330-11-00060 02-03-14

TestAmerica Corpus Christi
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Method Summary
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Method Method Description LaboratoryProtocol

SW8469050A Specific Conductance TAL CC

SW8469251 Chloride TAL CC

EPAMoisture Percent Moisture TAL CC

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL CC = TestAmerica Corpus Christi, 1733 N. Padre Island Drive, Corpus Christi, TX 78408, TEL (361)289-2673

TestAmerica Corpus Christi
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Sample Summary
TestAmerica Job ID: 560-44229-1Client: ARCADIS U.S., Inc.

SDG: December 2013Project/Site: Jal #4 Gas Plant Soil Analysis

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

560-44229-1 RW-2 North Exc 5' Bottom Solid 12/02/13 13:15 12/11/13 14:40

560-44229-2 RW-2 North Exc North Wall Solid 12/02/13 13:20 12/11/13 14:40

560-44229-3 RW-2 North Exc South Wall Solid 12/02/13 13:25 12/11/13 14:40

560-44229-4 RW-2 North Exc East Wall Solid 12/02/13 13:30 12/11/13 14:40

560-44229-5 RW-2 North Exc West Wall Solid 12/02/13 13:35 12/11/13 14:40

560-44229-6 RW-2 South Exc South Bottom Solid 12/02/13 15:35 12/11/13 14:40

560-44229-7 RW-2 South Exc North Bottom Solid 12/02/13 15:40 12/11/13 14:40

560-44229-8 RW-2 South Exc North Wall Solid 12/02/13 15:45 12/11/13 14:40

560-44229-9 RW-2 South Exc South Wall Solid 12/02/13 15:50 12/11/13 14:40

560-44229-10 RW-2 South Exc East Wall Solid 12/02/13 15:55 12/11/13 14:40

560-44229-11 RW-2 South Exc West Wall Solid 12/02/13 16:00 12/11/13 14:40

560-44229-12 RW-2 West Exc Middle Bottom 5' Solid 12/03/13 10:45 12/11/13 14:40

560-44229-13 RW-2 West Exc North Wall Solid 12/03/13 10:50 12/11/13 14:40

560-44229-14 RW-2 West Exc South Wall Solid 12/03/13 10:55 12/11/13 14:40

560-44229-15 RW-2 South Middle Exc Midle Bottom 4' Solid 12/03/13 10:55 12/11/13 14:40

560-44229-16 RW-2 South Middle Exc North Wall Solid 12/03/13 11:00 12/11/13 14:40

560-44229-17 RW-2 West Exc West Wall Solid 12/03/13 11:00 12/11/13 14:40

560-44229-18 RW-2 West Exc East Wall Solid 12/03/13 11:05 12/11/13 14:40

560-44229-19 RW-2 South Middle Exc South Wall Solid 12/03/13 11:05 12/11/13 14:40

560-44229-20 RW-2 South Middle Exc East Wall Solid 12/03/13 11:10 12/11/13 14:40

560-44229-21 RW-2 South Middle Exc West Wall Solid 12/03/13 11:15 12/11/13 14:40
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 560-44229-1

SDG Number: December 2013

Login Number: 44229

Question Answer Comment

Creator: Rood, Vivian R

List Source: TestAmerica Corpus Christi

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a 

survey meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Corpus Christi
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Corpus Christi
1733 N. Padre Island Drive
Corpus Christi, TX 78408
Tel: (361)289-2673

TestAmerica Job ID: 560-44467-1
Client Project/Site: MT001133.0001-Jal, NM

For:
ARCADIS U.S., Inc.
1004 North Big Spring
Suite 300
Midland, Texas 79701

Attn: Hank McConnell

Authorized for release by:
1/6/2014 5:03:40 PM

Timothy Kellogg, Lab Director
(361)289-2673
tim.kellogg@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Qualifiers

GC/MS VOA

Qualifier Description

J Result is less than the MQL but greater than or equal to the SDL and the concentration is an estimated value.

Qualifier

Metals

Qualifier Description

J Result is less than the MQL but greater than or equal to the SDL and the concentration is an estimated value.

Qualifier

General Chemistry

Qualifier Description

J Result is less than the MQL but greater than or equal to the SDL and the concentration is an estimated value.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Job ID: 560-44467-1

Laboratory: TestAmerica Corpus Christi

Narrative

Receipt

The samples were received on 12/21/2013 4:30 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperature of the cooler at receipt was 4.2º C. No analytical or quality issues were noted.
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-1Client Sample ID: Bag House 3' North Exc North Wall
Matrix: SolidDate Collected: 12/17/13 14:00

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 177 50.0 5.00 mg/Kg 12/30/13 08:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 461 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-2Client Sample ID: Bag House 3' North Exc South Wall
Matrix: SolidDate Collected: 12/17/13 14:05

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 664 50.0 5.00 mg/Kg 12/30/13 08:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1900 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-3Client Sample ID: Bag House 3' North Exc East Wall North
Matrix: SolidDate Collected: 12/17/13 14:10

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 227 50.0 5.00 mg/Kg 12/30/13 08:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 631 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-4Client Sample ID: Bag House 3' North Exc East Wall South
Matrix: SolidDate Collected: 12/17/13 14:15

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 525 50.0 5.00 mg/Kg 12/30/13 08:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1540 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-5Client Sample ID: Bag House 3' North Exc West Wall North
Matrix: SolidDate Collected: 12/17/13 14:20

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 174 50.0 5.00 mg/Kg 12/30/13 08:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 521 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-6Client Sample ID: Bag House 3' North Exc West Wall South
Matrix: SolidDate Collected: 12/17/13 14:25

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 132 50.0 5.00 mg/Kg 12/30/13 08:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 303 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-7Client Sample ID: Bag House 3' North Exc North Bottom
Matrix: SolidDate Collected: 12/17/13 14:30

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 1230 100 10.0 mg/Kg 12/30/13 08:47 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1840 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-8Client Sample ID: Bag House 3' North Exc South Bottom
Matrix: SolidDate Collected: 12/17/13 14:35

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 1380 200 20.0 mg/Kg 12/30/13 08:47 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 2050 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-9Client Sample ID: Bag House 3' West Exc North Wall
Matrix: SolidDate Collected: 12/18/13 14:30

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 226 50.0 5.00 mg/Kg 12/30/13 08:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 771 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-10Client Sample ID: Bag House 3' West Exc South Wall
Matrix: SolidDate Collected: 12/18/13 14:35

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 280 50.0 5.00 mg/Kg 12/30/13 08:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 634 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-11Client Sample ID: Bag House 3' West Exc East Wall
Matrix: SolidDate Collected: 12/18/13 14:40

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 367 50.0 5.00 mg/Kg 12/30/13 08:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1050 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-12Client Sample ID: Bag House 3' West Exc West Wall
Matrix: SolidDate Collected: 12/18/13 14:45

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 365 50.0 5.00 mg/Kg 12/30/13 08:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 474 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-13Client Sample ID: Bag House 3' West Exc Bottom
Matrix: SolidDate Collected: 12/18/13 14:50

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 557 50.0 5.00 mg/Kg 12/30/13 10:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 916 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-14Client Sample ID: Bag House 2' North Exc North Wall
Matrix: SolidDate Collected: 12/19/13 14:00

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 1490 50.0 5.00 mg/Kg 12/30/13 08:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 4070 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-15Client Sample ID: Bag House 2' North Exc South Wall
Matrix: SolidDate Collected: 12/19/13 14:05

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 159 50.0 5.00 mg/Kg 12/30/13 08:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 454 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-16Client Sample ID: Bag House 2' North Exc East Wall North
Matrix: SolidDate Collected: 12/19/13 14:10

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 288 50.0 5.00 mg/Kg 12/30/13 08:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 656 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-17Client Sample ID: Bag House 2' North Exc East Wall South
Matrix: SolidDate Collected: 12/19/13 14:15

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 426 50.0 5.00 mg/Kg 12/30/13 08:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 758 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-18Client Sample ID: Bag House 2' North Exc West Wall North
Matrix: SolidDate Collected: 12/19/13 14:20

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 158 50.0 5.00 mg/Kg 12/30/13 08:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 342 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-19Client Sample ID: Bag House 2' North Exc West Wall South
Matrix: SolidDate Collected: 12/19/13 14:25

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 43.7 J 50.0 5.00 mg/Kg 12/30/13 08:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 79.7 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-20Client Sample ID: Bag House 2' North Exc West Wall North 

Bottom
Matrix: SolidDate Collected: 12/19/13 14:30

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 507 50.0 5.00 mg/Kg 12/30/13 08:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1200 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-21Client Sample ID: Bag House 2' North Exc South Bottom
Matrix: SolidDate Collected: 12/19/13 14:35

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 276 50.0 5.00 mg/Kg 12/30/13 09:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 453 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-22Client Sample ID: Zigler's Pit Top Soil
Matrix: SolidDate Collected: 12/19/13 13:45

Percent Solids: 94.9Date Received: 12/21/13 16:30

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL MDL

Benzene <0.000240 0.00523 0.000240 mg/Kg ☼ 12/30/13 15:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00523 0.000470 mg/Kg 12/30/13 15:35 1☼Ethylbenzene <0.000470

0.00523 0.000941 mg/Kg 12/30/13 15:35 1☼Toluene <0.000941

0.0157 0.000523 mg/Kg 12/30/13 15:35 1☼Xylenes, Total <0.000523

0.00523 0.000230 mg/Kg 12/30/13 15:35 1☼o-Xylene <0.000230

0.0105 0.000523 mg/Kg 12/30/13 15:35 1☼m-Xylene & p-Xylene <0.000523

Toluene-d8 (Surr) 95 65 - 139 12/30/13 15:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 90 12/30/13 15:35 161 - 136

Dibromofluoromethane (Surr) 98 12/30/13 15:35 150 - 136

1,2-Dichloroethane-d4 (Surr) 95 12/30/13 15:35 165 - 152

Method: TX 1005 - Texas - Total Petroleum Hydrocarbon (GC)
RL MDL

C6-C12 <10.5 52.7 10.5 mg/Kg ☼ 12/24/13 10:07 12/24/13 14:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

52.7 10.5 mg/Kg 12/24/13 10:07 12/24/13 14:55 1☼Over C12-C28 <10.5

52.7 10.5 mg/Kg 12/24/13 10:07 12/24/13 14:55 1☼Over C28-C35 <10.5

52.7 10.5 mg/Kg 12/24/13 10:07 12/24/13 14:55 1☼Total Petroleum Hydrocarbons 

(C6-C35)

<10.5

o-Terphenyl 84 70 - 130 12/24/13 10:07 12/24/13 14:55 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1-Chlorooctane (Surr) 87 12/24/13 10:07 12/24/13 14:55 170 - 130

Method: 6010B - Metals (ICP)
RL MDL

Silver <0.108 0.492 0.108 mg/Kg ☼ 12/26/13 10:30 12/27/13 14:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.97 0.143 mg/Kg 12/26/13 10:30 12/27/13 14:47 1☼Arsenic 2.08

0.985 0.186 mg/Kg 12/26/13 10:30 12/27/13 14:47 1☼Barium 115

0.492 0.0354 mg/Kg 12/26/13 10:30 12/27/13 14:47 1☼Cadmium 0.185 J

0.985 0.132 mg/Kg 12/26/13 10:30 12/31/13 15:41 1☼Chromium 4.09

0.492 0.150 mg/Kg 12/26/13 10:30 12/27/13 14:47 1☼Lead 2.39

0.985 0.195 mg/Kg 12/26/13 10:30 12/27/13 14:47 1☼Selenium 0.963 J

Method: 7471A - Mercury (CVAA)
RL MDL

Mercury <0.0108 0.120 0.0108 mg/Kg ☼ 12/31/13 10:30 12/31/13 15:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-22Client Sample ID: Zigler's Pit Top Soil
Matrix: SolidDate Collected: 12/19/13 13:45

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 9.25 J 50.0 5.00 mg/Kg 12/30/13 09:13 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-23Client Sample ID: Zigler's Pit Caliche
Matrix: SolidDate Collected: 12/19/13 13:50

Percent Solids: 98.5Date Received: 12/21/13 16:30

Method: 8260B - Volatile Organic Compounds (GC/MS)
RL MDL

Benzene <0.000223 0.00485 0.000223 mg/Kg ☼ 12/30/13 16:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00485 0.000437 mg/Kg 12/30/13 16:01 1☼Ethylbenzene <0.000437

0.00485 0.000874 mg/Kg 12/30/13 16:01 1☼Toluene 0.00237 J

0.0146 0.000485 mg/Kg 12/30/13 16:01 1☼Xylenes, Total 0.000824 J

0.00485 0.000214 mg/Kg 12/30/13 16:01 1☼o-Xylene <0.000214

0.00971 0.000485 mg/Kg 12/30/13 16:01 1☼m-Xylene & p-Xylene 0.000653 J

Toluene-d8 (Surr) 94 65 - 139 12/30/13 16:01 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 90 12/30/13 16:01 161 - 136

Dibromofluoromethane (Surr) 96 12/30/13 16:01 150 - 136

1,2-Dichloroethane-d4 (Surr) 91 12/30/13 16:01 165 - 152

Method: TX 1005 - Texas - Total Petroleum Hydrocarbon (GC)
RL MDL

C6-C12 <10.1 50.5 10.1 mg/Kg ☼ 12/24/13 10:07 12/24/13 15:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.5 10.1 mg/Kg 12/24/13 10:07 12/24/13 15:02 1☼Over C12-C28 <10.1

50.5 10.1 mg/Kg 12/24/13 10:07 12/24/13 15:02 1☼Over C28-C35 <10.1

50.5 10.1 mg/Kg 12/24/13 10:07 12/24/13 15:02 1☼Total Petroleum Hydrocarbons 

(C6-C35)

<10.1

o-Terphenyl 86 70 - 130 12/24/13 10:07 12/24/13 15:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

1-Chlorooctane (Surr) 89 12/24/13 10:07 12/24/13 15:02 170 - 130

Method: 6010B - Metals (ICP)
RL MDL

Silver <0.0859 0.391 0.0859 mg/Kg ☼ 12/26/13 10:30 12/27/13 14:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.56 0.113 mg/Kg 12/26/13 10:30 12/27/13 14:52 1☼Arsenic 2.51

0.781 0.148 mg/Kg 12/26/13 10:30 12/27/13 14:52 1☼Barium 33.8

0.391 0.0281 mg/Kg 12/26/13 10:30 12/27/13 14:52 1☼Cadmium 0.216 J

0.781 0.105 mg/Kg 12/26/13 10:30 12/31/13 15:45 1☼Chromium 6.48

0.391 0.119 mg/Kg 12/26/13 10:30 12/27/13 14:52 1☼Lead 5.24

0.781 0.155 mg/Kg 12/26/13 10:30 12/27/13 14:52 1☼Selenium <0.155

Method: 7471A - Mercury (CVAA)
RL MDL

Mercury <0.0101 0.112 0.0101 mg/Kg ☼ 12/31/13 10:30 12/31/13 15:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry - Soluble
RL MDL

Total Chloride 14.7 J 50.0 5.00 mg/Kg 12/30/13 09:13 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-24Client Sample ID: Bag House 1' Exc North Wall West
Matrix: SolidDate Collected: 12/20/13 12:30

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 2800 100 10.0 mg/Kg 12/30/13 10:22 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 8840 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-25Client Sample ID: Bag House 1' Exc South Wall West
Matrix: SolidDate Collected: 12/20/13 12:35

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 443 50.0 5.00 mg/Kg 12/30/13 09:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1850 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-26Client Sample ID: Bag House 1' Exc South Wall West Middle
Matrix: SolidDate Collected: 12/20/13 12:40

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 20.5 J 50.0 5.00 mg/Kg 12/30/13 09:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 187 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-27Client Sample ID: Bag House 1' Exc South Wall East Middle
Matrix: SolidDate Collected: 12/20/13 12:45

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 28.2 J 50.0 5.00 mg/Kg 12/30/13 09:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 367 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-28Client Sample ID: Bag House 1' Exc South Wall East
Matrix: SolidDate Collected: 12/20/13 12:50

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 44.9 J 50.0 5.00 mg/Kg 12/30/13 09:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 439 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-29Client Sample ID: Bag House 1' Exc East Wall South
Matrix: SolidDate Collected: 12/20/13 12:55

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 17.5 J 50.0 5.00 mg/Kg 12/30/13 09:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 309 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-30Client Sample ID: Bag House 1' Exc East Wall North
Matrix: SolidDate Collected: 12/20/13 13:00

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 352 50.0 5.00 mg/Kg 12/30/13 09:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 970 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-31Client Sample ID: Bag House 1' Exc West Wall West
Matrix: SolidDate Collected: 12/20/13 13:05

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 498 50.0 5.00 mg/Kg 12/30/13 09:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1420 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-32Client Sample ID: Bag House 1' Exc West Wall South
Matrix: SolidDate Collected: 12/20/13 13:10

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 163 50.0 5.00 mg/Kg 12/30/13 09:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 438 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-33Client Sample ID: Bag House 1' Exc North Bottom
Matrix: SolidDate Collected: 12/20/13 13:15

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 625 50.0 5.00 mg/Kg 12/30/13 09:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1820 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-34Client Sample ID: Bag House 1' Exc North Middle Bottom
Matrix: SolidDate Collected: 12/20/13 13:20

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 1390 50.0 5.00 mg/Kg 12/30/13 09:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 4010 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-35Client Sample ID: Bag House 1' Exc North East Bottom
Matrix: SolidDate Collected: 12/20/13 13:25

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 579 50.0 5.00 mg/Kg 12/30/13 09:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1680 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-36Client Sample ID: Bag House 1' Exc East Middle Bottom
Matrix: SolidDate Collected: 12/20/13 13:30

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 577 50.0 5.00 mg/Kg 12/30/13 09:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1510 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-37Client Sample ID: Bag House 1' Exc Southeast MIddle Bottom
Matrix: SolidDate Collected: 12/20/13 15:35

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 533 50.0 5.00 mg/Kg 12/30/13 09:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1770 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-38Client Sample ID: Bag House 1' Exc Middle Bottom
Matrix: SolidDate Collected: 12/20/13 13:35

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 162 50.0 5.00 mg/Kg 12/30/13 09:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 763 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-39Client Sample ID: Bag House 1' Exc North Wall East
Matrix: SolidDate Collected: 12/20/13 13:40

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 459 50.0 5.00 mg/Kg 12/30/13 09:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1420 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-40Client Sample ID: Bag House 1' Exc West Middle Bottom
Matrix: SolidDate Collected: 12/20/13 13:45

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 600 50.0 5.00 mg/Kg 12/30/13 09:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 1900 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-41Client Sample ID: Bag House East 3' Exc North Wall
Matrix: SolidDate Collected: 12/20/13 14:00

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 329 50.0 5.00 mg/Kg 12/30/13 10:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 639 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-42Client Sample ID: Bag House East 3' Exc South Wall
Matrix: SolidDate Collected: 12/20/13 14:05

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 36.6 J 50.0 5.00 mg/Kg 12/30/13 10:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 248 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-43Client Sample ID: Bag House East 3' Exc East Wall
Matrix: SolidDate Collected: 12/20/13 14:10

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 931 50.0 5.00 mg/Kg 12/30/13 10:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 2610 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID: 560-44467-44Client Sample ID: Bag House East 3' Exc West Wall
Matrix: SolidDate Collected: 12/20/13 14:15

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 137 50.0 5.00 mg/Kg 12/30/13 10:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 695 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-45Client Sample ID: Bag House East 3' Exc Bottom
Matrix: SolidDate Collected: 12/20/13 14:20

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 1130 50.0 5.00 mg/Kg 12/30/13 10:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 3540 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 560-44467-46Client Sample ID: RW-2 East 4' Exc East Wall
Matrix: SolidDate Collected: 12/20/13 15:00

Date Received: 12/21/13 16:30

General Chemistry - Soluble
RL MDL

Total Chloride 78.8 50.0 5.00 mg/Kg 12/30/13 10:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

RL RL

Specific Conductance 534 1.00 1.00 umhos/cm 12/27/13 15:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Corpus Christi

Page 14 of 48 1/6/2014

1

2

3

4

5

6

7

8

9

10

11

12



QC Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 560-96682/9

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96682

RL MDL

Benzene <0.000429 0.00933 0.000429 mg/Kg 12/30/13 13:29 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

<0.000840 0.0008400.00933 mg/Kg 12/30/13 13:29 1Ethylbenzene

<0.00168 0.001680.00933 mg/Kg 12/30/13 13:29 1Toluene

<0.000933 0.0009330.0280 mg/Kg 12/30/13 13:29 1Xylenes, Total

<0.000410 0.0004100.00933 mg/Kg 12/30/13 13:29 1o-Xylene

<0.000933 0.0009330.0187 mg/Kg 12/30/13 13:29 1m-Xylene & p-Xylene

Toluene-d8 (Surr) 95 65 - 139 12/30/13 13:29 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

92 12/30/13 13:29 14-Bromofluorobenzene (Surr) 61 - 136

94 12/30/13 13:29 1Dibromofluoromethane (Surr) 50 - 136

88 12/30/13 13:29 11,2-Dichloroethane-d4 (Surr) 65 - 152

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96682/3

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96682

Benzene 0.0400 0.04233 mg/Kg 106 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethylbenzene 0.0400 0.04211 mg/Kg 105 70 - 130

Toluene 0.0400 0.04176 mg/Kg 104 70 - 130

Xylenes, Total 0.0800 0.08299 mg/Kg 104 70 - 130

Toluene-d8 (Surr) 65 - 139

Surrogate

100

LCS LCS

Qualifier Limits%Recovery

1014-Bromofluorobenzene (Surr) 61 - 136

96Dibromofluoromethane (Surr) 50 - 136

891,2-Dichloroethane-d4 (Surr) 65 - 152

Method: TX 1005 - Texas - Total Petroleum Hydrocarbon (GC)

Client Sample ID: Method BlankLab Sample ID: MB 560-96555/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96549 Prep Batch: 96555

RL MDL

C6-C12 <10.0 50.1 10.0 mg/Kg 12/24/13 10:07 12/24/13 12:37 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

<10.0 10.050.1 mg/Kg 12/24/13 10:07 12/24/13 12:37 1Over C12-C28

<10.0 10.050.1 mg/Kg 12/24/13 10:07 12/24/13 12:37 1Over C28-C35

<10.0 10.050.1 mg/Kg 12/24/13 10:07 12/24/13 12:37 1Total Petroleum Hydrocarbons 

(C6-C35)

o-Terphenyl 88 70 - 130 12/24/13 12:37 1

MB MB

Surrogate

12/24/13 10:07

Dil FacPrepared AnalyzedQualifier Limits%Recovery

87 12/24/13 10:07 12/24/13 12:37 11-Chlorooctane (Surr) 70 - 130
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QC Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Method: TX 1005 - Texas - Total Petroleum Hydrocarbon (GC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96555/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96549 Prep Batch: 96555

Total Petroleum Hydrocarbons 

(C6-C35)

249 218.3 mg/Kg 88 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

o-Terphenyl 70 - 130

Surrogate

87

LCS LCS

Qualifier Limits%Recovery

901-Chlorooctane (Surr) 70 - 130

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 560-96555/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96549 Prep Batch: 96555

Total Petroleum Hydrocarbons 

(C6-C35)

251 213.2 mg/Kg 85 75 - 125 2 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

o-Terphenyl 70 - 130

Surrogate

87

LCSD LCSD

Qualifier Limits%Recovery

901-Chlorooctane (Surr) 70 - 130

Method: 6010B - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 560-96609/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96676 Prep Batch: 96609

RL MDL

Silver <0.110 0.500 0.110 mg/Kg 12/26/13 10:30 12/27/13 13:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

<0.145 0.1452.00 mg/Kg 12/26/13 10:30 12/27/13 13:50 1Arsenic

<0.189 0.1891.00 mg/Kg 12/26/13 10:30 12/27/13 13:50 1Barium

<0.0360 0.03600.500 mg/Kg 12/26/13 10:30 12/27/13 13:50 1Cadmium

<0.152 0.1520.500 mg/Kg 12/26/13 10:30 12/27/13 13:50 1Lead

0.3010 J 0.1981.00 mg/Kg 12/26/13 10:30 12/27/13 13:50 1Selenium

Client Sample ID: Method BlankLab Sample ID: MB 560-96609/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96751 Prep Batch: 96609

RL MDL

Silver <0.110 0.500 0.110 mg/Kg 12/26/13 10:30 12/31/13 14:15 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

<0.145 0.1452.00 mg/Kg 12/26/13 10:30 12/31/13 14:15 1Arsenic

<0.189 0.1891.00 mg/Kg 12/26/13 10:30 12/31/13 14:15 1Barium

<0.0360 0.03600.500 mg/Kg 12/26/13 10:30 12/31/13 14:15 1Cadmium

<0.134 0.1341.00 mg/Kg 12/26/13 10:30 12/31/13 14:15 1Chromium

<0.152 0.1520.500 mg/Kg 12/26/13 10:30 12/31/13 14:15 1Lead

0.3375 J 0.1981.00 mg/Kg 12/26/13 10:30 12/31/13 14:15 1Selenium
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QC Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Method: 6010B - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96609/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96676 Prep Batch: 96609

Silver 25.0 24.28 mg/Kg 97 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Arsenic 25.0 24.14 mg/Kg 97 80 - 120

Barium 25.0 24.82 mg/Kg 99 80 - 120

Cadmium 25.0 24.12 mg/Kg 96 80 - 120

Lead 25.0 24.77 mg/Kg 99 80 - 120

Selenium 25.0 23.55 mg/Kg 94 80 - 120

Method: 7471A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 560-96750/4-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96746 Prep Batch: 96750

RL MDL

Mercury <0.0108 0.120 0.0108 mg/Kg 12/31/13 10:30 12/31/13 14:59 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96750/5-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 96746 Prep Batch: 96750

Mercury 0.250 0.2600 mg/Kg 104 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 9050A - Specific Conductance

Client Sample ID: Method BlankLab Sample ID: MB 560-96668/1-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96669

RL RL

Specific Conductance <1.00 1.00 1.00 umhos/cm 12/27/13 15:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 560-96668/25-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96669

RL RL

Specific Conductance <1.00 1.00 1.00 umhos/cm 12/27/13 15:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Bag House 3' West Exc South WallLab Sample ID: 560-44467-10 DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96669

Specific Conductance 634 627.0 umhos/cm 1

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Method: 9050A - Specific Conductance (Continued)

Client Sample ID: Bag House 2' North Exc West Wall North BottomLab Sample ID: 560-44467-20 DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96669

Specific Conductance 1200 1170 umhos/cm 3

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: Bag House 1' Exc North BottomLab Sample ID: 560-44467-33 DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96669

Specific Conductance 1820 1811 umhos/cm 0.7

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: RW-2 East 4' Exc East WallLab Sample ID: 560-44467-46 DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96669

Specific Conductance 534 531.0 umhos/cm 0.6

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9251 - Chloride

Client Sample ID: Method BlankLab Sample ID: MB 560-96699/1-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

RL MDL

Total Chloride <0.500 5.00 0.500 mg/Kg 12/30/13 08:39 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 560-96699/23-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

RL MDL

Total Chloride <0.500 5.00 0.500 mg/Kg 12/30/13 09:09 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 560-96699/45-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

RL MDL

Total Chloride 0.6590 J 5.00 0.500 mg/Kg 12/30/13 10:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96699/24-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 150 143.9 mg/Kg 96 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Method: 9251 - Chloride (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96699/2-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 150 139.9 mg/Kg 93 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 560-96699/46-A

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 150 141.1 mg/Kg 94 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Bag House 3' North Exc North WallLab Sample ID: 560-44467-1 MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 177 2000 2189 mg/Kg 101 85 - 115

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Bag House 3' North Exc North WallLab Sample ID: 560-44467-1 MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 177 2000 2138 mg/Kg 98 85 - 115 2 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Bag House 3' West Exc East WallLab Sample ID: 560-44467-11 MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 367 2000 2418 mg/Kg 102 85 - 115

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Bag House 3' West Exc East WallLab Sample ID: 560-44467-11 MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 367 2000 2405 mg/Kg 102 85 - 115 1 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Bag House 2' North Exc South BottomLab Sample ID: 560-44467-21 MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 276 2000 2243 mg/Kg 98 85 - 115

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Bag House 2' North Exc South BottomLab Sample ID: 560-44467-21 MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 276 2000 2327 mg/Kg 103 85 - 115 4 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 1' Exc West Wall WestLab Sample ID: 560-44467-31 MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 498 2000 2465 mg/Kg 98 85 - 115

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Bag House 1' Exc West Wall WestLab Sample ID: 560-44467-31 MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 498 2000 2504 mg/Kg 100 85 - 115 2 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Bag House East 3' Exc North WallLab Sample ID: 560-44467-41 MS

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 329 2000 2407 mg/Kg 104 85 - 115

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Bag House East 3' Exc North WallLab Sample ID: 560-44467-41 MSD

Matrix: Solid Prep Type: Soluble

Analysis Batch: 96691

Total Chloride 329 2000 2409 mg/Kg 104 85 - 115 0 30

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

GC/MS VOA

Analysis Batch: 96682

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260B560-44467-22 Zigler's Pit Top Soil Total/NA

Solid 8260B560-44467-23 Zigler's Pit Caliche Total/NA

Solid 8260BLCS 560-96682/3 Lab Control Sample Total/NA

Solid 8260BMB 560-96682/9 Method Blank Total/NA

GC Semi VOA

Analysis Batch: 96549

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid TX 1005 96555560-44467-22 Zigler's Pit Top Soil Total/NA

Solid TX 1005 96555560-44467-23 Zigler's Pit Caliche Total/NA

Solid TX 1005 96555LCS 560-96555/2-A Lab Control Sample Total/NA

Solid TX 1005 96555LCSD 560-96555/3-A Lab Control Sample Dup Total/NA

Solid TX 1005 96555MB 560-96555/1-A Method Blank Total/NA

Prep Batch: 96555

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid TX_1005_S_Pre

p

560-44467-22 Zigler's Pit Top Soil Total/NA

Solid TX_1005_S_Pre

p

560-44467-23 Zigler's Pit Caliche Total/NA

Solid TX_1005_S_Pre

p

LCS 560-96555/2-A Lab Control Sample Total/NA

Solid TX_1005_S_Pre

p

LCSD 560-96555/3-A Lab Control Sample Dup Total/NA

Solid TX_1005_S_Pre

p

MB 560-96555/1-A Method Blank Total/NA

Metals

Prep Batch: 96609

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B560-44467-22 Zigler's Pit Top Soil Total/NA

Solid 3050B560-44467-23 Zigler's Pit Caliche Total/NA

Solid 3050BLCS 560-96609/2-A Lab Control Sample Total/NA

Solid 3050BMB 560-96609/1-A Method Blank Total/NA

Analysis Batch: 96676

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B 96609560-44467-22 Zigler's Pit Top Soil Total/NA

Solid 6010B 96609560-44467-23 Zigler's Pit Caliche Total/NA

Solid 6010B 96609LCS 560-96609/2-A Lab Control Sample Total/NA

Solid 6010B 96609MB 560-96609/1-A Method Blank Total/NA

Analysis Batch: 96746

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471A 96750560-44467-22 Zigler's Pit Top Soil Total/NA

Solid 7471A 96750560-44467-23 Zigler's Pit Caliche Total/NA

Solid 7471A 96750LCS 560-96750/5-A Lab Control Sample Total/NA

Solid 7471A 96750MB 560-96750/4-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Metals (Continued)

Prep Batch: 96750

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471A560-44467-22 Zigler's Pit Top Soil Total/NA

Solid 7471A560-44467-23 Zigler's Pit Caliche Total/NA

Solid 7471ALCS 560-96750/5-A Lab Control Sample Total/NA

Solid 7471AMB 560-96750/4-A Method Blank Total/NA

Analysis Batch: 96751

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010B 96609560-44467-22 Zigler's Pit Top Soil Total/NA

Solid 6010B 96609560-44467-23 Zigler's Pit Caliche Total/NA

Solid 6010B 96609MB 560-96609/1-A Method Blank Total/NA

General Chemistry

Analysis Batch: 96536

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture560-44467-34 Bag House 1' Exc North Middle Bottom Total/NA

Solid Moisture560-44467-35 Bag House 1' Exc North East Bottom Total/NA

Solid Moisture560-44467-36 Bag House 1' Exc East Middle Bottom Total/NA

Solid Moisture560-44467-37 Bag House 1' Exc Southeast MIddle Bottom Total/NA

Solid Moisture560-44467-38 Bag House 1' Exc Middle Bottom Total/NA

Solid Moisture560-44467-39 Bag House 1' Exc North Wall East Total/NA

Analysis Batch: 96566

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture560-44467-1 Bag House 3' North Exc North Wall Total/NA

Solid Moisture560-44467-2 Bag House 3' North Exc South Wall Total/NA

Solid Moisture560-44467-3 Bag House 3' North Exc East Wall North Total/NA

Solid Moisture560-44467-4 Bag House 3' North Exc East Wall South Total/NA

Solid Moisture560-44467-5 Bag House 3' North Exc West Wall North Total/NA

Solid Moisture560-44467-6 Bag House 3' North Exc West Wall South Total/NA

Solid Moisture560-44467-7 Bag House 3' North Exc North Bottom Total/NA

Solid Moisture560-44467-8 Bag House 3' North Exc South Bottom Total/NA

Solid Moisture560-44467-9 Bag House 3' West Exc North Wall Total/NA

Solid Moisture560-44467-10 Bag House 3' West Exc South Wall Total/NA

Solid Moisture560-44467-11 Bag House 3' West Exc East Wall Total/NA

Solid Moisture560-44467-12 Bag House 3' West Exc West Wall Total/NA

Solid Moisture560-44467-12 DU Bag House 3' West Exc West Wall Total/NA

Solid Moisture560-44467-13 Bag House 3' West Exc Bottom Total/NA

Solid Moisture560-44467-14 Bag House 2' North Exc North Wall Total/NA

Solid Moisture560-44467-15 Bag House 2' North Exc South Wall Total/NA

Solid Moisture560-44467-16 Bag House 2' North Exc East Wall North Total/NA

Solid Moisture560-44467-17 Bag House 2' North Exc East Wall South Total/NA

Solid Moisture560-44467-18 Bag House 2' North Exc West Wall North Total/NA

Solid Moisture560-44467-19 Bag House 2' North Exc West Wall South Total/NA

Solid Moisture560-44467-20 Bag House 2' North Exc West Wall North Bottom Total/NA

Analysis Batch: 96567

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture560-44467-21 Bag House 2' North Exc South Bottom Total/NA

Solid Moisture560-44467-22 Zigler's Pit Top Soil Total/NA
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QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

General Chemistry (Continued)

Analysis Batch: 96567 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture560-44467-23 Zigler's Pit Caliche Total/NA

Solid Moisture560-44467-24 Bag House 1' Exc North Wall West Total/NA

Solid Moisture560-44467-25 Bag House 1' Exc South Wall West Total/NA

Solid Moisture560-44467-26 Bag House 1' Exc South Wall West Middle Total/NA

Solid Moisture560-44467-27 Bag House 1' Exc South Wall East Middle Total/NA

Solid Moisture560-44467-28 Bag House 1' Exc South Wall East Total/NA

Solid Moisture560-44467-29 Bag House 1' Exc East Wall South Total/NA

Solid Moisture560-44467-30 Bag House 1' Exc East Wall North Total/NA

Solid Moisture560-44467-31 Bag House 1' Exc West Wall West Total/NA

Solid Moisture560-44467-32 Bag House 1' Exc West Wall South Total/NA

Solid Moisture560-44467-32 DU Bag House 1' Exc West Wall South Total/NA

Solid Moisture560-44467-33 Bag House 1' Exc North Bottom Total/NA

Solid Moisture560-44467-40 Bag House 1' Exc West Middle Bottom Total/NA

Solid Moisture560-44467-41 Bag House East 3' Exc North Wall Total/NA

Solid Moisture560-44467-42 Bag House East 3' Exc South Wall Total/NA

Solid Moisture560-44467-43 Bag House East 3' Exc East Wall Total/NA

Solid Moisture560-44467-44 Bag House East 3' Exc West Wall Total/NA

Solid Moisture560-44467-45 Bag House East 3' Exc Bottom Total/NA

Solid Moisture560-44467-46 RW-2 East 4' Exc East Wall Total/NA

Leach Batch: 96668

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DI Leach560-44467-1 Bag House 3' North Exc North Wall Soluble

Solid DI Leach560-44467-2 Bag House 3' North Exc South Wall Soluble

Solid DI Leach560-44467-3 Bag House 3' North Exc East Wall North Soluble

Solid DI Leach560-44467-4 Bag House 3' North Exc East Wall South Soluble

Solid DI Leach560-44467-5 Bag House 3' North Exc West Wall North Soluble

Solid DI Leach560-44467-6 Bag House 3' North Exc West Wall South Soluble

Solid DI Leach560-44467-7 Bag House 3' North Exc North Bottom Soluble

Solid DI Leach560-44467-8 Bag House 3' North Exc South Bottom Soluble

Solid DI Leach560-44467-9 Bag House 3' West Exc North Wall Soluble

Solid DI Leach560-44467-10 Bag House 3' West Exc South Wall Soluble

Solid DI Leach560-44467-10 DU Bag House 3' West Exc South Wall Soluble

Solid DI Leach560-44467-11 Bag House 3' West Exc East Wall Soluble

Solid DI Leach560-44467-12 Bag House 3' West Exc West Wall Soluble

Solid DI Leach560-44467-13 Bag House 3' West Exc Bottom Soluble

Solid DI Leach560-44467-14 Bag House 2' North Exc North Wall Soluble

Solid DI Leach560-44467-15 Bag House 2' North Exc South Wall Soluble

Solid DI Leach560-44467-16 Bag House 2' North Exc East Wall North Soluble

Solid DI Leach560-44467-17 Bag House 2' North Exc East Wall South Soluble

Solid DI Leach560-44467-18 Bag House 2' North Exc West Wall North Soluble

Solid DI Leach560-44467-19 Bag House 2' North Exc West Wall South Soluble

Solid DI Leach560-44467-20 Bag House 2' North Exc West Wall North Bottom Soluble

Solid DI Leach560-44467-20 DU Bag House 2' North Exc West Wall North Bottom Soluble

Solid DI Leach560-44467-21 Bag House 2' North Exc South Bottom Soluble

Solid DI Leach560-44467-24 Bag House 1' Exc North Wall West Soluble

Solid DI Leach560-44467-25 Bag House 1' Exc South Wall West Soluble

Solid DI Leach560-44467-26 Bag House 1' Exc South Wall West Middle Soluble

Solid DI Leach560-44467-27 Bag House 1' Exc South Wall East Middle Soluble

Solid DI Leach560-44467-28 Bag House 1' Exc South Wall East Soluble

Solid DI Leach560-44467-29 Bag House 1' Exc East Wall South Soluble

TestAmerica Corpus Christi

Page 23 of 48 1/6/2014

1

2

3

4

5

6

7

8

9

10

11

12



QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

General Chemistry (Continued)

Leach Batch: 96668 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DI Leach560-44467-30 Bag House 1' Exc East Wall North Soluble

Solid DI Leach560-44467-31 Bag House 1' Exc West Wall West Soluble

Solid DI Leach560-44467-32 Bag House 1' Exc West Wall South Soluble

Solid DI Leach560-44467-33 Bag House 1' Exc North Bottom Soluble

Solid DI Leach560-44467-33 DU Bag House 1' Exc North Bottom Soluble

Solid DI Leach560-44467-34 Bag House 1' Exc North Middle Bottom Soluble

Solid DI Leach560-44467-35 Bag House 1' Exc North East Bottom Soluble

Solid DI Leach560-44467-36 Bag House 1' Exc East Middle Bottom Soluble

Solid DI Leach560-44467-37 Bag House 1' Exc Southeast MIddle Bottom Soluble

Solid DI Leach560-44467-38 Bag House 1' Exc Middle Bottom Soluble

Solid DI Leach560-44467-39 Bag House 1' Exc North Wall East Soluble

Solid DI Leach560-44467-40 Bag House 1' Exc West Middle Bottom Soluble

Solid DI Leach560-44467-41 Bag House East 3' Exc North Wall Soluble

Solid DI Leach560-44467-42 Bag House East 3' Exc South Wall Soluble

Solid DI Leach560-44467-43 Bag House East 3' Exc East Wall Soluble

Solid DI Leach560-44467-44 Bag House East 3' Exc West Wall Soluble

Solid DI Leach560-44467-45 Bag House East 3' Exc Bottom Soluble

Solid DI Leach560-44467-46 RW-2 East 4' Exc East Wall Soluble

Solid DI Leach560-44467-46 DU RW-2 East 4' Exc East Wall Soluble

Solid DI LeachLCS 560-96668/26-A Lab Control Sample Soluble

Solid DI LeachLCS 560-96668/2-A Lab Control Sample Soluble

Solid DI LeachMB 560-96668/1-A Method Blank Soluble

Solid DI LeachMB 560-96668/25-A Method Blank Soluble

Analysis Batch: 96669

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9050A 96668560-44467-1 Bag House 3' North Exc North Wall Soluble

Solid 9050A 96668560-44467-2 Bag House 3' North Exc South Wall Soluble

Solid 9050A 96668560-44467-3 Bag House 3' North Exc East Wall North Soluble

Solid 9050A 96668560-44467-4 Bag House 3' North Exc East Wall South Soluble

Solid 9050A 96668560-44467-5 Bag House 3' North Exc West Wall North Soluble

Solid 9050A 96668560-44467-6 Bag House 3' North Exc West Wall South Soluble

Solid 9050A 96668560-44467-7 Bag House 3' North Exc North Bottom Soluble

Solid 9050A 96668560-44467-8 Bag House 3' North Exc South Bottom Soluble

Solid 9050A 96668560-44467-9 Bag House 3' West Exc North Wall Soluble

Solid 9050A 96668560-44467-10 Bag House 3' West Exc South Wall Soluble

Solid 9050A 96668560-44467-10 DU Bag House 3' West Exc South Wall Soluble

Solid 9050A 96668560-44467-11 Bag House 3' West Exc East Wall Soluble

Solid 9050A 96668560-44467-12 Bag House 3' West Exc West Wall Soluble

Solid 9050A 96668560-44467-13 Bag House 3' West Exc Bottom Soluble

Solid 9050A 96668560-44467-14 Bag House 2' North Exc North Wall Soluble

Solid 9050A 96668560-44467-15 Bag House 2' North Exc South Wall Soluble

Solid 9050A 96668560-44467-16 Bag House 2' North Exc East Wall North Soluble

Solid 9050A 96668560-44467-17 Bag House 2' North Exc East Wall South Soluble

Solid 9050A 96668560-44467-18 Bag House 2' North Exc West Wall North Soluble

Solid 9050A 96668560-44467-19 Bag House 2' North Exc West Wall South Soluble

Solid 9050A 96668560-44467-20 Bag House 2' North Exc West Wall North Bottom Soluble

Solid 9050A 96668560-44467-20 DU Bag House 2' North Exc West Wall North Bottom Soluble

Solid 9050A 96668560-44467-21 Bag House 2' North Exc South Bottom Soluble

Solid 9050A 96668560-44467-24 Bag House 1' Exc North Wall West Soluble

Solid 9050A 96668560-44467-25 Bag House 1' Exc South Wall West Soluble
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QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

General Chemistry (Continued)

Analysis Batch: 96669 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9050A 96668560-44467-26 Bag House 1' Exc South Wall West Middle Soluble

Solid 9050A 96668560-44467-27 Bag House 1' Exc South Wall East Middle Soluble

Solid 9050A 96668560-44467-28 Bag House 1' Exc South Wall East Soluble

Solid 9050A 96668560-44467-29 Bag House 1' Exc East Wall South Soluble

Solid 9050A 96668560-44467-30 Bag House 1' Exc East Wall North Soluble

Solid 9050A 96668560-44467-31 Bag House 1' Exc West Wall West Soluble

Solid 9050A 96668560-44467-32 Bag House 1' Exc West Wall South Soluble

Solid 9050A 96668560-44467-33 Bag House 1' Exc North Bottom Soluble

Solid 9050A 96668560-44467-33 DU Bag House 1' Exc North Bottom Soluble

Solid 9050A 96668560-44467-34 Bag House 1' Exc North Middle Bottom Soluble

Solid 9050A 96668560-44467-35 Bag House 1' Exc North East Bottom Soluble

Solid 9050A 96668560-44467-36 Bag House 1' Exc East Middle Bottom Soluble

Solid 9050A 96668560-44467-37 Bag House 1' Exc Southeast MIddle Bottom Soluble

Solid 9050A 96668560-44467-38 Bag House 1' Exc Middle Bottom Soluble

Solid 9050A 96668560-44467-39 Bag House 1' Exc North Wall East Soluble

Solid 9050A 96668560-44467-40 Bag House 1' Exc West Middle Bottom Soluble

Solid 9050A 96668560-44467-41 Bag House East 3' Exc North Wall Soluble

Solid 9050A 96668560-44467-42 Bag House East 3' Exc South Wall Soluble

Solid 9050A 96668560-44467-43 Bag House East 3' Exc East Wall Soluble

Solid 9050A 96668560-44467-44 Bag House East 3' Exc West Wall Soluble

Solid 9050A 96668560-44467-45 Bag House East 3' Exc Bottom Soluble

Solid 9050A 96668560-44467-46 RW-2 East 4' Exc East Wall Soluble

Solid 9050A 96668560-44467-46 DU RW-2 East 4' Exc East Wall Soluble

Solid 9050A 96668LCS 560-96668/26-A Lab Control Sample Soluble

Solid 9050A 96668LCS 560-96668/2-A Lab Control Sample Soluble

Solid 9050A 96668MB 560-96668/1-A Method Blank Soluble

Solid 9050A 96668MB 560-96668/25-A Method Blank Soluble

Analysis Batch: 96691

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9251 96699560-44467-1 Bag House 3' North Exc North Wall Soluble

Solid 9251 96699560-44467-1 MS Bag House 3' North Exc North Wall Soluble

Solid 9251 96699560-44467-1 MSD Bag House 3' North Exc North Wall Soluble

Solid 9251 96699560-44467-2 Bag House 3' North Exc South Wall Soluble

Solid 9251 96699560-44467-3 Bag House 3' North Exc East Wall North Soluble

Solid 9251 96699560-44467-4 Bag House 3' North Exc East Wall South Soluble

Solid 9251 96699560-44467-5 Bag House 3' North Exc West Wall North Soluble

Solid 9251 96699560-44467-6 Bag House 3' North Exc West Wall South Soluble

Solid 9251 96699560-44467-7 Bag House 3' North Exc North Bottom Soluble

Solid 9251 96699560-44467-8 Bag House 3' North Exc South Bottom Soluble

Solid 9251 96699560-44467-9 Bag House 3' West Exc North Wall Soluble

Solid 9251 96699560-44467-10 Bag House 3' West Exc South Wall Soluble

Solid 9251 96699560-44467-11 Bag House 3' West Exc East Wall Soluble

Solid 9251 96699560-44467-11 MS Bag House 3' West Exc East Wall Soluble

Solid 9251 96699560-44467-11 MSD Bag House 3' West Exc East Wall Soluble

Solid 9251 96699560-44467-12 Bag House 3' West Exc West Wall Soluble

Solid 9251 96699560-44467-13 Bag House 3' West Exc Bottom Soluble

Solid 9251 96699560-44467-14 Bag House 2' North Exc North Wall Soluble

Solid 9251 96699560-44467-15 Bag House 2' North Exc South Wall Soluble

Solid 9251 96699560-44467-16 Bag House 2' North Exc East Wall North Soluble

Solid 9251 96699560-44467-17 Bag House 2' North Exc East Wall South Soluble
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QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

General Chemistry (Continued)

Analysis Batch: 96691 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9251 96699560-44467-18 Bag House 2' North Exc West Wall North Soluble

Solid 9251 96699560-44467-19 Bag House 2' North Exc West Wall South Soluble

Solid 9251 96699560-44467-20 Bag House 2' North Exc West Wall North Bottom Soluble

Solid 9251 96699560-44467-21 Bag House 2' North Exc South Bottom Soluble

Solid 9251 96699560-44467-21 MS Bag House 2' North Exc South Bottom Soluble

Solid 9251 96699560-44467-21 MSD Bag House 2' North Exc South Bottom Soluble

Solid 9251 96699560-44467-22 Zigler's Pit Top Soil Soluble

Solid 9251 96699560-44467-23 Zigler's Pit Caliche Soluble

Solid 9251 96699560-44467-24 Bag House 1' Exc North Wall West Soluble

Solid 9251 96699560-44467-25 Bag House 1' Exc South Wall West Soluble

Solid 9251 96699560-44467-26 Bag House 1' Exc South Wall West Middle Soluble

Solid 9251 96699560-44467-27 Bag House 1' Exc South Wall East Middle Soluble

Solid 9251 96699560-44467-28 Bag House 1' Exc South Wall East Soluble

Solid 9251 96699560-44467-29 Bag House 1' Exc East Wall South Soluble

Solid 9251 96699560-44467-30 Bag House 1' Exc East Wall North Soluble

Solid 9251 96699560-44467-31 Bag House 1' Exc West Wall West Soluble

Solid 9251 96699560-44467-31 MS Bag House 1' Exc West Wall West Soluble

Solid 9251 96699560-44467-31 MSD Bag House 1' Exc West Wall West Soluble

Solid 9251 96699560-44467-32 Bag House 1' Exc West Wall South Soluble

Solid 9251 96699560-44467-33 Bag House 1' Exc North Bottom Soluble

Solid 9251 96699560-44467-34 Bag House 1' Exc North Middle Bottom Soluble

Solid 9251 96699560-44467-35 Bag House 1' Exc North East Bottom Soluble

Solid 9251 96699560-44467-36 Bag House 1' Exc East Middle Bottom Soluble

Solid 9251 96699560-44467-37 Bag House 1' Exc Southeast MIddle Bottom Soluble

Solid 9251 96699560-44467-38 Bag House 1' Exc Middle Bottom Soluble

Solid 9251 96699560-44467-39 Bag House 1' Exc North Wall East Soluble

Solid 9251 96699560-44467-40 Bag House 1' Exc West Middle Bottom Soluble

Solid 9251 96699560-44467-41 Bag House East 3' Exc North Wall Soluble

Solid 9251 96699560-44467-41 MS Bag House East 3' Exc North Wall Soluble

Solid 9251 96699560-44467-41 MSD Bag House East 3' Exc North Wall Soluble

Solid 9251 96699560-44467-42 Bag House East 3' Exc South Wall Soluble

Solid 9251 96699560-44467-43 Bag House East 3' Exc East Wall Soluble

Solid 9251 96699560-44467-44 Bag House East 3' Exc West Wall Soluble

Solid 9251 96699560-44467-45 Bag House East 3' Exc Bottom Soluble

Solid 9251 96699560-44467-46 RW-2 East 4' Exc East Wall Soluble

Solid 9251 96699LCS 560-96699/24-A Lab Control Sample Soluble

Solid 9251 96699LCS 560-96699/2-A Lab Control Sample Soluble

Solid 9251 96699LCS 560-96699/46-A Lab Control Sample Soluble

Solid 9251 96699MB 560-96699/1-A Method Blank Soluble

Solid 9251 96699MB 560-96699/23-A Method Blank Soluble

Solid 9251 96699MB 560-96699/45-A Method Blank Soluble

Leach Batch: 96699

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DI Leach560-44467-1 Bag House 3' North Exc North Wall Soluble

Solid DI Leach560-44467-1 MS Bag House 3' North Exc North Wall Soluble

Solid DI Leach560-44467-1 MSD Bag House 3' North Exc North Wall Soluble

Solid DI Leach560-44467-2 Bag House 3' North Exc South Wall Soluble

Solid DI Leach560-44467-3 Bag House 3' North Exc East Wall North Soluble

Solid DI Leach560-44467-4 Bag House 3' North Exc East Wall South Soluble

Solid DI Leach560-44467-5 Bag House 3' North Exc West Wall North Soluble
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QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

General Chemistry (Continued)

Leach Batch: 96699 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DI Leach560-44467-6 Bag House 3' North Exc West Wall South Soluble

Solid DI Leach560-44467-7 Bag House 3' North Exc North Bottom Soluble

Solid DI Leach560-44467-8 Bag House 3' North Exc South Bottom Soluble

Solid DI Leach560-44467-9 Bag House 3' West Exc North Wall Soluble

Solid DI Leach560-44467-10 Bag House 3' West Exc South Wall Soluble

Solid DI Leach560-44467-11 Bag House 3' West Exc East Wall Soluble

Solid DI Leach560-44467-11 MS Bag House 3' West Exc East Wall Soluble

Solid DI Leach560-44467-11 MSD Bag House 3' West Exc East Wall Soluble

Solid DI Leach560-44467-12 Bag House 3' West Exc West Wall Soluble

Solid DI Leach560-44467-13 Bag House 3' West Exc Bottom Soluble

Solid DI Leach560-44467-14 Bag House 2' North Exc North Wall Soluble

Solid DI Leach560-44467-15 Bag House 2' North Exc South Wall Soluble

Solid DI Leach560-44467-16 Bag House 2' North Exc East Wall North Soluble

Solid DI Leach560-44467-17 Bag House 2' North Exc East Wall South Soluble

Solid DI Leach560-44467-18 Bag House 2' North Exc West Wall North Soluble

Solid DI Leach560-44467-19 Bag House 2' North Exc West Wall South Soluble

Solid DI Leach560-44467-20 Bag House 2' North Exc West Wall North Bottom Soluble

Solid DI Leach560-44467-21 Bag House 2' North Exc South Bottom Soluble

Solid DI Leach560-44467-21 MS Bag House 2' North Exc South Bottom Soluble

Solid DI Leach560-44467-21 MSD Bag House 2' North Exc South Bottom Soluble

Solid DI Leach560-44467-22 Zigler's Pit Top Soil Soluble

Solid DI Leach560-44467-23 Zigler's Pit Caliche Soluble

Solid DI Leach560-44467-24 Bag House 1' Exc North Wall West Soluble

Solid DI Leach560-44467-25 Bag House 1' Exc South Wall West Soluble

Solid DI Leach560-44467-26 Bag House 1' Exc South Wall West Middle Soluble

Solid DI Leach560-44467-27 Bag House 1' Exc South Wall East Middle Soluble

Solid DI Leach560-44467-28 Bag House 1' Exc South Wall East Soluble

Solid DI Leach560-44467-29 Bag House 1' Exc East Wall South Soluble

Solid DI Leach560-44467-30 Bag House 1' Exc East Wall North Soluble

Solid DI Leach560-44467-31 Bag House 1' Exc West Wall West Soluble

Solid DI Leach560-44467-31 MS Bag House 1' Exc West Wall West Soluble

Solid DI Leach560-44467-31 MSD Bag House 1' Exc West Wall West Soluble

Solid DI Leach560-44467-32 Bag House 1' Exc West Wall South Soluble

Solid DI Leach560-44467-33 Bag House 1' Exc North Bottom Soluble

Solid DI Leach560-44467-34 Bag House 1' Exc North Middle Bottom Soluble

Solid DI Leach560-44467-35 Bag House 1' Exc North East Bottom Soluble

Solid DI Leach560-44467-36 Bag House 1' Exc East Middle Bottom Soluble

Solid DI Leach560-44467-37 Bag House 1' Exc Southeast MIddle Bottom Soluble

Solid DI Leach560-44467-38 Bag House 1' Exc Middle Bottom Soluble

Solid DI Leach560-44467-39 Bag House 1' Exc North Wall East Soluble

Solid DI Leach560-44467-40 Bag House 1' Exc West Middle Bottom Soluble

Solid DI Leach560-44467-41 Bag House East 3' Exc North Wall Soluble

Solid DI Leach560-44467-41 MS Bag House East 3' Exc North Wall Soluble

Solid DI Leach560-44467-41 MSD Bag House East 3' Exc North Wall Soluble

Solid DI Leach560-44467-42 Bag House East 3' Exc South Wall Soluble

Solid DI Leach560-44467-43 Bag House East 3' Exc East Wall Soluble

Solid DI Leach560-44467-44 Bag House East 3' Exc West Wall Soluble

Solid DI Leach560-44467-45 Bag House East 3' Exc Bottom Soluble

Solid DI Leach560-44467-46 RW-2 East 4' Exc East Wall Soluble

Solid DI LeachLCS 560-96699/24-A Lab Control Sample Soluble

Solid DI LeachLCS 560-96699/2-A Lab Control Sample Soluble
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QC Association Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

General Chemistry (Continued)

Leach Batch: 96699 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DI LeachLCS 560-96699/46-A Lab Control Sample Soluble

Solid DI LeachMB 560-96699/1-A Method Blank Soluble

Solid DI LeachMB 560-96699/23-A Method Blank Soluble

Solid DI LeachMB 560-96699/45-A Method Blank Soluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 3' North Exc North Wall Lab Sample ID: 560-44467-1
Matrix: SolidDate Collected: 12/17/13 14:00

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:40 LPO TAL CCSoluble

Client Sample ID: Bag House 3' North Exc South Wall Lab Sample ID: 560-44467-2
Matrix: SolidDate Collected: 12/17/13 14:05

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:43 LPO TAL CCSoluble

Client Sample ID: Bag House 3' North Exc East Wall North Lab Sample ID: 560-44467-3
Matrix: SolidDate Collected: 12/17/13 14:10

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:44 LPO TAL CCSoluble

Client Sample ID: Bag House 3' North Exc East Wall South Lab Sample ID: 560-44467-4
Matrix: SolidDate Collected: 12/17/13 14:15

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:44 LPO TAL CCSoluble

TestAmerica Corpus Christi

Page 29 of 48 1/6/2014

1

2

3

4

5

6

7

8

9

10

11

12



Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 3' North Exc West Wall North Lab Sample ID: 560-44467-5
Matrix: SolidDate Collected: 12/17/13 14:20

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:45 LPO TAL CCSoluble

Client Sample ID: Bag House 3' North Exc West Wall South Lab Sample ID: 560-44467-6
Matrix: SolidDate Collected: 12/17/13 14:25

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:46 LPO TAL CCSoluble

Client Sample ID: Bag House 3' North Exc North Bottom Lab Sample ID: 560-44467-7
Matrix: SolidDate Collected: 12/17/13 14:30

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 2 96691 12/30/13 08:47 LPO TAL CCSoluble

Client Sample ID: Bag House 3' North Exc South Bottom Lab Sample ID: 560-44467-8
Matrix: SolidDate Collected: 12/17/13 14:35

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 4 96691 12/30/13 08:47 LPO TAL CCSoluble

TestAmerica Corpus Christi

Page 30 of 48 1/6/2014

1

2

3

4

5

6

7

8

9

10

11

12



Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 3' West Exc North Wall Lab Sample ID: 560-44467-9
Matrix: SolidDate Collected: 12/18/13 14:30

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:48 LPO TAL CCSoluble

Client Sample ID: Bag House 3' West Exc South Wall Lab Sample ID: 560-44467-10
Matrix: SolidDate Collected: 12/18/13 14:35

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:48 LPO TAL CCSoluble

Client Sample ID: Bag House 3' West Exc East Wall Lab Sample ID: 560-44467-11
Matrix: SolidDate Collected: 12/18/13 14:40

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:50 LPO TAL CCSoluble

Client Sample ID: Bag House 3' West Exc West Wall Lab Sample ID: 560-44467-12
Matrix: SolidDate Collected: 12/18/13 14:45

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:51 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 3' West Exc Bottom Lab Sample ID: 560-44467-13
Matrix: SolidDate Collected: 12/18/13 14:50

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 10:22 LPO TAL CCSoluble

Client Sample ID: Bag House 2' North Exc North Wall Lab Sample ID: 560-44467-14
Matrix: SolidDate Collected: 12/19/13 14:00

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:52 LPO TAL CCSoluble

Client Sample ID: Bag House 2' North Exc South Wall Lab Sample ID: 560-44467-15
Matrix: SolidDate Collected: 12/19/13 14:05

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:53 LPO TAL CCSoluble

Client Sample ID: Bag House 2' North Exc East Wall North Lab Sample ID: 560-44467-16
Matrix: SolidDate Collected: 12/19/13 14:10

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:53 LPO TAL CCSoluble

TestAmerica Corpus Christi

Page 32 of 48 1/6/2014

1

2

3

4

5

6

7

8

9

10

11

12



Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 2' North Exc East Wall South Lab Sample ID: 560-44467-17
Matrix: SolidDate Collected: 12/19/13 14:15

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:54 LPO TAL CCSoluble

Client Sample ID: Bag House 2' North Exc West Wall North Lab Sample ID: 560-44467-18
Matrix: SolidDate Collected: 12/19/13 14:20

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:54 LPO TAL CCSoluble

Client Sample ID: Bag House 2' North Exc West Wall South Lab Sample ID: 560-44467-19
Matrix: SolidDate Collected: 12/19/13 14:25

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:55 LPO TAL CCSoluble

Client Sample ID: Bag House 2' North Exc West Wall North 

Bottom

Lab Sample ID: 560-44467-20

Matrix: SolidDate Collected: 12/19/13 14:30

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:39 DRB1 96566 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 08:55 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 2' North Exc South Bottom Lab Sample ID: 560-44467-21
Matrix: SolidDate Collected: 12/19/13 14:35

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:10 LPO TAL CCSoluble

Client Sample ID: Zigler's Pit Top Soil Lab Sample ID: 560-44467-22
Matrix: SolidDate Collected: 12/19/13 13:45

Percent Solids: 94.9Date Received: 12/21/13 16:30

Analysis 8260B 12/30/13 15:35 RJT1 96682 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep TX_1005_S_Prep 96555 12/24/13 10:07 DRB TAL CCTotal/NA

Analysis TX 1005 1 96549 12/24/13 14:55 GEF TAL CCTotal/NA

Analysis 6010B 1 96676 12/27/13 14:47 EDR TAL CCTotal/NA

Prep 7471A 96750 12/31/13 10:30 JEM TAL CCTotal/NA

Analysis 7471A 1 96746 12/31/13 15:23 JEM TAL CCTotal/NA

Prep 3050B 96609 12/26/13 10:30 MIG TAL CCTotal/NA

Analysis 6010B 1 96751 12/31/13 15:41 MIG TAL CCTotal/NA

Analysis Moisture 1 96567 12/24/13 11:44 DRB TAL CCTotal/NA

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:13 LPO TAL CCSoluble

Client Sample ID: Zigler's Pit Caliche Lab Sample ID: 560-44467-23
Matrix: SolidDate Collected: 12/19/13 13:50

Percent Solids: 98.5Date Received: 12/21/13 16:30

Analysis 8260B 12/30/13 16:01 RJT1 96682 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep TX_1005_S_Prep 96555 12/24/13 10:07 DRB TAL CCTotal/NA

Analysis TX 1005 1 96549 12/24/13 15:02 GEF TAL CCTotal/NA

Analysis 6010B 1 96676 12/27/13 14:52 EDR TAL CCTotal/NA

Prep 7471A 96750 12/31/13 10:30 JEM TAL CCTotal/NA

Analysis 7471A 1 96746 12/31/13 15:25 JEM TAL CCTotal/NA

Prep 3050B 96609 12/26/13 10:30 MIG TAL CCTotal/NA

Analysis 6010B 1 96751 12/31/13 15:45 MIG TAL CCTotal/NA

Analysis Moisture 1 96567 12/24/13 11:44 DRB TAL CCTotal/NA

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:13 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 1' Exc North Wall West Lab Sample ID: 560-44467-24
Matrix: SolidDate Collected: 12/20/13 12:30

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 2 96691 12/30/13 10:22 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc South Wall West Lab Sample ID: 560-44467-25
Matrix: SolidDate Collected: 12/20/13 12:35

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:15 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc South Wall West Middle Lab Sample ID: 560-44467-26
Matrix: SolidDate Collected: 12/20/13 12:40

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:16 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc South Wall East Middle Lab Sample ID: 560-44467-27
Matrix: SolidDate Collected: 12/20/13 12:45

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:17 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 1' Exc South Wall East Lab Sample ID: 560-44467-28
Matrix: SolidDate Collected: 12/20/13 12:50

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:17 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc East Wall South Lab Sample ID: 560-44467-29
Matrix: SolidDate Collected: 12/20/13 12:55

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:18 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc East Wall North Lab Sample ID: 560-44467-30
Matrix: SolidDate Collected: 12/20/13 13:00

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:18 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc West Wall West Lab Sample ID: 560-44467-31
Matrix: SolidDate Collected: 12/20/13 13:05

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:20 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 1' Exc West Wall South Lab Sample ID: 560-44467-32
Matrix: SolidDate Collected: 12/20/13 13:10

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:21 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc North Bottom Lab Sample ID: 560-44467-33
Matrix: SolidDate Collected: 12/20/13 13:15

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:22 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc North Middle Bottom Lab Sample ID: 560-44467-34
Matrix: SolidDate Collected: 12/20/13 13:20

Date Received: 12/21/13 16:30

Analysis Moisture 12/23/13 16:53 DRB1 96536 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:22 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc North East Bottom Lab Sample ID: 560-44467-35
Matrix: SolidDate Collected: 12/20/13 13:25

Date Received: 12/21/13 16:30

Analysis Moisture 12/23/13 16:53 DRB1 96536 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:23 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 1' Exc East Middle Bottom Lab Sample ID: 560-44467-36
Matrix: SolidDate Collected: 12/20/13 13:30

Date Received: 12/21/13 16:30

Analysis Moisture 12/23/13 16:53 DRB1 96536 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:23 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc Southeast MIddle Bottom Lab Sample ID: 560-44467-37
Matrix: SolidDate Collected: 12/20/13 15:35

Date Received: 12/21/13 16:30

Analysis Moisture 12/23/13 16:53 DRB1 96536 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:24 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc Middle Bottom Lab Sample ID: 560-44467-38
Matrix: SolidDate Collected: 12/20/13 13:35

Date Received: 12/21/13 16:30

Analysis Moisture 12/23/13 16:53 DRB1 96536 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:24 LPO TAL CCSoluble

Client Sample ID: Bag House 1' Exc North Wall East Lab Sample ID: 560-44467-39
Matrix: SolidDate Collected: 12/20/13 13:40

Date Received: 12/21/13 16:30

Analysis Moisture 12/23/13 16:53 DRB1 96536 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:25 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House 1' Exc West Middle Bottom Lab Sample ID: 560-44467-40
Matrix: SolidDate Collected: 12/20/13 13:45

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 09:25 LPO TAL CCSoluble

Client Sample ID: Bag House East 3' Exc North Wall Lab Sample ID: 560-44467-41
Matrix: SolidDate Collected: 12/20/13 14:00

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 10:18 LPO TAL CCSoluble

Client Sample ID: Bag House East 3' Exc South Wall Lab Sample ID: 560-44467-42
Matrix: SolidDate Collected: 12/20/13 14:05

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 10:19 LPO TAL CCSoluble

Client Sample ID: Bag House East 3' Exc East Wall Lab Sample ID: 560-44467-43
Matrix: SolidDate Collected: 12/20/13 14:10

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 10:20 LPO TAL CCSoluble
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Client Sample ID: Bag House East 3' Exc West Wall Lab Sample ID: 560-44467-44
Matrix: SolidDate Collected: 12/20/13 14:15

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 10:20 LPO TAL CCSoluble

Client Sample ID: Bag House East 3' Exc Bottom Lab Sample ID: 560-44467-45
Matrix: SolidDate Collected: 12/20/13 14:20

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach DI Leach 96668 12/27/13 15:30 OV56 TAL CCSoluble

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 10:21 LPO TAL CCSoluble

Client Sample ID: RW-2 East 4' Exc East Wall Lab Sample ID: 560-44467-46
Matrix: SolidDate Collected: 12/20/13 15:00

Date Received: 12/21/13 16:30

Analysis Moisture 12/24/13 11:44 DRB1 96567 TAL CC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 9050A 1 96669 12/27/13 15:30 OV56 TAL CCSoluble

Leach DI Leach 96668 12/27/13 16:21 OV56 TAL CCSoluble

Leach DI Leach 96699 12/27/13 14:00 LPO TAL CCSoluble

Analysis 9251 1 96691 12/30/13 10:21 LPO TAL CCSoluble

Laboratory References:

TAL CC = TestAmerica Corpus Christi, 1733 N. Padre Island Drive, Corpus Christi, TX 78408, TEL (361)289-2673

TestAmerica Corpus Christi
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Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 560-44467-1

Project/Site: MT001133.0001-Jal, NM

Laboratory: TestAmerica Corpus Christi
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Kansas E-103627NELAP 10-31-14

Oklahoma State Program 6 9968 08-31-14

Texas NELAP 6 T104704210 03-31-14

USDA Federal P330-11-00060 02-03-14

TestAmerica Corpus Christi
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Method Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) TAL CC

TCEQTX 1005 Texas - Total Petroleum Hydrocarbon (GC) TAL CC

SW8466010B Metals (ICP) TAL CC

SW8467471A Mercury (CVAA) TAL CC

SW8469050A Specific Conductance TAL CC

SW8469251 Chloride TAL CC

EPAMoisture Percent Moisture TAL CC

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

TCEQ = Texas Commission of Environmental Quality

Laboratory References:

TAL CC = TestAmerica Corpus Christi, 1733 N. Padre Island Drive, Corpus Christi, TX 78408, TEL (361)289-2673

TestAmerica Corpus Christi
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Sample Summary
TestAmerica Job ID: 560-44467-1Client: ARCADIS U.S., Inc.

Project/Site: MT001133.0001-Jal, NM

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

560-44467-1 Bag House 3' North Exc North Wall Solid 12/17/13 14:00 12/21/13 16:30

560-44467-2 Bag House 3' North Exc South Wall Solid 12/17/13 14:05 12/21/13 16:30

560-44467-3 Bag House 3' North Exc East Wall North Solid 12/17/13 14:10 12/21/13 16:30

560-44467-4 Bag House 3' North Exc East Wall South Solid 12/17/13 14:15 12/21/13 16:30

560-44467-5 Bag House 3' North Exc West Wall North Solid 12/17/13 14:20 12/21/13 16:30

560-44467-6 Bag House 3' North Exc West Wall South Solid 12/17/13 14:25 12/21/13 16:30

560-44467-7 Bag House 3' North Exc North Bottom Solid 12/17/13 14:30 12/21/13 16:30

560-44467-8 Bag House 3' North Exc South Bottom Solid 12/17/13 14:35 12/21/13 16:30

560-44467-9 Bag House 3' West Exc North Wall Solid 12/18/13 14:30 12/21/13 16:30

560-44467-10 Bag House 3' West Exc South Wall Solid 12/18/13 14:35 12/21/13 16:30

560-44467-11 Bag House 3' West Exc East Wall Solid 12/18/13 14:40 12/21/13 16:30

560-44467-12 Bag House 3' West Exc West Wall Solid 12/18/13 14:45 12/21/13 16:30

560-44467-13 Bag House 3' West Exc Bottom Solid 12/18/13 14:50 12/21/13 16:30

560-44467-14 Bag House 2' North Exc North Wall Solid 12/19/13 14:00 12/21/13 16:30

560-44467-15 Bag House 2' North Exc South Wall Solid 12/19/13 14:05 12/21/13 16:30

560-44467-16 Bag House 2' North Exc East Wall North Solid 12/19/13 14:10 12/21/13 16:30

560-44467-17 Bag House 2' North Exc East Wall South Solid 12/19/13 14:15 12/21/13 16:30

560-44467-18 Bag House 2' North Exc West Wall North Solid 12/19/13 14:20 12/21/13 16:30

560-44467-19 Bag House 2' North Exc West Wall South Solid 12/19/13 14:25 12/21/13 16:30

560-44467-20 Bag House 2' North Exc West Wall North Bottom Solid 12/19/13 14:30 12/21/13 16:30

560-44467-21 Bag House 2' North Exc South Bottom Solid 12/19/13 14:35 12/21/13 16:30

560-44467-22 Zigler's Pit Top Soil Solid 12/19/13 13:45 12/21/13 16:30

560-44467-23 Zigler's Pit Caliche Solid 12/19/13 13:50 12/21/13 16:30

560-44467-24 Bag House 1' Exc North Wall West Solid 12/20/13 12:30 12/21/13 16:30

560-44467-25 Bag House 1' Exc South Wall West Solid 12/20/13 12:35 12/21/13 16:30

560-44467-26 Bag House 1' Exc South Wall West Middle Solid 12/20/13 12:40 12/21/13 16:30

560-44467-27 Bag House 1' Exc South Wall East Middle Solid 12/20/13 12:45 12/21/13 16:30

560-44467-28 Bag House 1' Exc South Wall East Solid 12/20/13 12:50 12/21/13 16:30

560-44467-29 Bag House 1' Exc East Wall South Solid 12/20/13 12:55 12/21/13 16:30

560-44467-30 Bag House 1' Exc East Wall North Solid 12/20/13 13:00 12/21/13 16:30

560-44467-31 Bag House 1' Exc West Wall West Solid 12/20/13 13:05 12/21/13 16:30

560-44467-32 Bag House 1' Exc West Wall South Solid 12/20/13 13:10 12/21/13 16:30

560-44467-33 Bag House 1' Exc North Bottom Solid 12/20/13 13:15 12/21/13 16:30

560-44467-34 Bag House 1' Exc North Middle Bottom Solid 12/20/13 13:20 12/21/13 16:30

560-44467-35 Bag House 1' Exc North East Bottom Solid 12/20/13 13:25 12/21/13 16:30

560-44467-36 Bag House 1' Exc East Middle Bottom Solid 12/20/13 13:30 12/21/13 16:30

560-44467-37 Bag House 1' Exc Southeast MIddle Bottom Solid 12/20/13 15:35 12/21/13 16:30

560-44467-38 Bag House 1' Exc Middle Bottom Solid 12/20/13 13:35 12/21/13 16:30

560-44467-39 Bag House 1' Exc North Wall East Solid 12/20/13 13:40 12/21/13 16:30

560-44467-40 Bag House 1' Exc West Middle Bottom Solid 12/20/13 13:45 12/21/13 16:30

560-44467-41 Bag House East 3' Exc North Wall Solid 12/20/13 14:00 12/21/13 16:30

560-44467-42 Bag House East 3' Exc South Wall Solid 12/20/13 14:05 12/21/13 16:30

560-44467-43 Bag House East 3' Exc East Wall Solid 12/20/13 14:10 12/21/13 16:30

560-44467-44 Bag House East 3' Exc West Wall Solid 12/20/13 14:15 12/21/13 16:30

560-44467-45 Bag House East 3' Exc Bottom Solid 12/20/13 14:20 12/21/13 16:30

560-44467-46 RW-2 East 4' Exc East Wall Solid 12/20/13 15:00 12/21/13 16:30
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 560-44467-1

Login Number: 44467

Question Answer Comment

Creator: Rood, Vivian R

List Source: TestAmerica Corpus Christi

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Appendix H 

 

Benham, 2009. Remedial Action 
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BENHAM 

November 6, 2009 

Mr. Doug Stavinoha 
Project Manager 

an SAIC company 

El Paso Natural Gas Company 
1001 Louisiana Street 
Houston, Texas 77002 

Re: Remedial Action Plan 
Brine Impacted Soil 
Jal No. 4 Gas Plant 
Lea County, New Mexico 
IRP #2026 

Dear Mr. Stavinoha: 

The Benham Companies, LLC 
One West 3rd Street, Suite 1 DO 
Tulsa, OK 74103 

Telephone 918.492.1600 
Fax 918.496.0132 

info@benham.com 
www.benham.com 
www.saic.com 

Please find enclosed one copy of the Remedial Action Plan (RAP) for Brine Impacted 
Soil at the Jal No.4 Gas Plant (Site) located in Lea County, New Mexico. 

As we discussed, Benham's investigation was restricted to collection and analyses of a 
limited number of environmental samples and visual observations obtained during the 
physical site visit, and from records made available by EPNG or third parties during the 
investigation. Because the investigation consisted of collecting and evaluating a limited 
supply of information, Benham may not have identified all potential items of concern 
and, therefore, Benham warrants only that the project activities under this contract have 
been performed within the parameters and scope communicated by EPNG and 
reflected in the contract. This report is intended to be used in its entirety. Taking or 
using in any way excerpts from this report are not permitted and any party doing so 
does so at its own risk. In preparing this report, Benham has relied on verbal and 
written information provided by secondary sources and interviews, including information 
provided by EPNG. Because the assessment consisted of evaluating a limited supply 
of information, Benham may not have identified all potential items of concern and/or 
discrepancies and, therefore, Benham warrants only that the project activities under this 
contract have been performed within the parameters and scope communicated by 
EPNG and reflected in the contract. Benham has made no independent investigations 
concerning the accuracy or completeness of the information relied upon. EPNG 
acknowledges that Benham has not contributed to the presence of hazardous 

P:\TUL\ENV\2004141 00417112_EPNGJal41mpact\00_ GNRL\ 1 0_ CORRI20_FrTBCI200911 06_EPNG_RAPsubltr.docx 



Mr. Doug Stavinoha 
El Paso Natural Gas Company 

Page 2 
November 6, 2009 

substances, hazardous wastes, petroleum products, asbestos, chemicals, pollutants, 
contaminants, or any other hazardous or toxic materials (hereinafter Hazardous 
Materials) that may exist or be discovered in the future at the site and that Benham 
does not assume any liability for the known or unknown presence of Hazardous 
Materials. 

If you have any questions regarding this Report, please do not hesitate to contact me at 
(918) 599-4383. 

Sincerely, 
The Benham Companies, LLC 

Bruce E. McKenzie, P.G. 
Project Manager 

Enclosure: Remedial Action Plan 



BE IV HAM 
an SA/C company 

November 6, 2009 

Mr. Larry Johnson 
Environmental Engineer 
New Mexico Oil Conservation Division 
District 1 Office 
1625 North French Drive 
Hobbs, New Mexico 88240 

Re: Remedial Action Plan 
Brine Impacted Soil 
Jal No. 4 Gas Plant 
Lea County, New Mexico 
IRP #2026 

Dear Mr. Johnson: 

The Benham Companies, LLC 
One West 3rd Street, Suite 100 
Tulsa, OK 74103 

Telephone 918.492.1600 
Fax 918.496.0132 

info@benham.com 
www.benham.com 
www.saic.com 

The Benham Companies, LLC (Benham), on behalf of El Paso Natural Gas Company 
(EPNG), hereby submits the enclosed Remedial Action Plan (RAP) for Brine Impacted 
Soil at the Jal No.4 Gas Plant (Site) located in Lea County, New Mexico for your 
approval. The above referenced document is in response to the chloride impacted 
water released from a corroded filter housing integral to the groundwater remediation 
system operating at the Site. The enclosed RAP details the proposed remediation of 
the soil impacted by the spill. 

EPNG requests written approval of the RAP so that preparations for the field remedial 
activities can be initiated as soon as possible. If you have any questions regarding the 
RAP, please do not hesitate to contact me at (918) 599-4383 or Mr. Doug Stavinoha at 
(713) 420-5150. 

Sincerely, 
The Benham Companies, LLC 

Bruce E. McKenzie, P.G. 
Project Manager 

P: ITUL \ENV\2004141 0041 7112_EPNGJal41mpact\00_ GNRL\ 1 0_ CORR\20_FrTBC\200911 06_NMOCD _RAPsubltr.docx 



REMEDIAL ACTION PLAN 
BRINE IMPACTED SOIL 
JAL NO. 4 GAS PLANT 

LEA COUNTY, NEW MEXICO 
IRP #2026 

Prepared for: 

El Paso Natural Gas Company 
1001 Louisiana Street 
Houston, Texas 77002 

(713) 420-5150 

Prepared by: 

The Benham Companies, LLC 
One West Third Street, Suite 100 

Tulsa, Oklahoma 74103 
(918) 492-1600 

November 6, 2009 



El Paso Natural Gas Company 
Jal No. 4 Gas Plant 
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BENHAM 

ELPASONATURALGASCOMPANY 
JAL NO. 4 GAS PLANT, LEA COUNTY, NEW MEXICO 

REMEDIAL ACTION PLAN FOR BRINE IMPACTED SOIL 
November 6, 2009 

1.0 INTRODUCTION 

an SAIC <omp ny 

The Jal No. 4 Gas Plant (Plant) was constructed by El Paso Natural Gas Company (EPNG) in 1952 to 

treat, compress and transport natural gas to EPNG's main transmission lines. EPNG discontinued use of 

the Plant in 1987, leasing portions of the Plant property to Christie Gas Corporation (Christie) that same 

year. The Plant was eventually sold to Christie in 1991. In December 2002, Christie sold the Plant to 

Texas LPG Storage Company (Texas LPG). In March 2008, Texas LPG sold the plant to Western 

Refining, Inc. (WFI). WFI is the current owner of the Jal No. 4 Plant property. Throughout these 

transactions, EPNG has retained the environmental liability for groundwater impacts due to historic 

operations at the Plant. The location of the Plant property and topographic features are shown on 

Figure 1. 

Brine and wastewater at the Plant were managed in 8 unlined retention ponds from 1952 to 1981. 

Beginning in 1981, brine at the Plant was managed in 3 synthetic-lined retention ponds. In 1989, a leak 

was detected in one of the brine retention ponds and EPNG elected to close 2 of the ponds. In response 

to the detected leak, the New Mexico Oil Conservation Division (NMOCD) requested that EPNG perform 

a hydrologic study. This request led to the drilling of 3 groundwater monitoring wells and a limited 

groundwater study at the site in May 1989. The preliminary findings of this study indicated that brine­

impacted groundwater was present beneath the Plant. Subsequent to this discovery, numerous 

investigations have been conducted by EPNG at the Plant to characterize and delineate the affected 

groundwater plume. 

To date, 18 groundwater monitoring wells and 1 piezometer have been installed. These wells are located 

generally along the east side of the Plant property, and on off-site properties located east and southeast 

of the Plant. In addition to these groundwater monitoring wells, 2 groundwater recovery wells (RW-1 and 

RW-2) have been installed and 3 monitoring wells (ENSR-2, ACW-3 and ACW-8) have been converted to 

recover impacted groundwater and to prevent downgradient migration. The locations of the monitoring 

and recovery wells are shown on Figure 2. Impacted groundwater recovery was initiated in recovery well 

RW-1 in October 1999, and in recovery well RW-2 in January 2000. ENSR-2 commenced groundwater 

recovery in 2000, and ACW-3 and ACW-8 commenced groundwater recovery in 2005. Recovered 

groundwater recovered by the remediation system is disposed via an existing on-site injection well that is 

currently owned by WFI. 

P:\TUL\ENV\2004\41 00417112_EPNGJal41mpact\70_ENVIR\1 O_Report\1 O_Final\200911 06_RemActPtan.docx 
November 6 , 2009 



El Paso Natural Gas Company 
Jal No. 4 Gas Plant 

Remedial Action Plan 
Introduction 

On October 27, 2008, a filter housing integral to the groundwater remediation/disposal system 

leaked, resulting in a release of approximately 35 barrels of high chloride water to the ground 

surface east and southeast of the filter building. The filter building is located off-site, to the north 

of the Jal No. 4 property, as shown on Figure 2. Upon discovery of the release, EPNG recovered 

approximately 25 barrels of this water utilizing a vac-truck. This Remedial Action Plan (RAP) 

presents analytical data generated to delineate the lateral and vertical extent of the brine 

impacted soils, the mechanism utilized by the NMOCD to rank and develop remediation goals for 

the site, and the methodologies to be employed to remediate the affected soils. 

1.1 SITE DESCRIPTION 

The Plant property is comprised of approximately 181 acres of land located west of State 

Highway 18, approximately 9 miles north of the town of Jal, New Mexico. As shown on Figure 1, 

the Plant property occupies portions of Sections 31 and 32 of Townsh ip 23 South, Range 37 

East, and Sections 5 and 6 of Township 24 South, Range 37 East in Lea County, New Mexico. 

Off-site groundwater monitoring and recovery wells installed to delineate and remediate the brine 

impacted groundwater are located east of State Highway 18. These off-site monitoring wells are 

located in Sections 5 and 6 of Township 24 South, Range 37 East. The area affected by the 

impacted groundwater release is located in Section 32 of Township 23 South, Range 37 East and 

is shown on Figure 2. 

1.2 INVESTIGATION 

As previously stated, on October 27, 2008 a filter housing integral to the groundwater 

remediation/disposal system failed resulting in a release of approximately 30 barrels of high­

chloride water to the ground surface east and southeast of the filter building. Upon discovery of 

the release, EPNG recovered approximately 25 barrels of this water utilizing a vac-truck. On 

November 5, 2008, EPNG submitted Release Notification and Corrective Action Form C-141 to 

the NMOCD reporting the release. The activities performed to implement the impacted soil 

investigation are described below. A copy of the Form C-141 filed by EPNG has been provided in 

Appendix A. 

1.2.1 February 2009 Investigation 

During the period February 3-4, 2009, to delineate the horizontal and vertical extent of 

the impacted soil, The Benham Companies, LLC (Benham), on behalf of EPNG, installed 

10 soil borings to an approximate depth of 3 feet below ground level (bgl) in the 

potentially impacted area. Soil samples were collected on one foot intervals from the 

surface to total depth within each borehole. Field electrical conductance (EC) tests were 

conducted on each sample interval. A total of 30 field EC measurements were 

conducted during this phase of the investigation. These field EC tests were used as a 
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screening tool to ensure that the boring/sampling activities progressed to a depth interval 

below the lower limit of the impacted soil. Each field EC test was conducted by 

combining equal volumes of soil and de-ionized water within a clean sealable plastic bag. 

Following soil and water combination, the plastic bag was sealed and labeled as to 

source. The soil/water mixture was then mixed thoroughly and allowed to stand for 

approximately 30 minutes. Following this period, the EC of the soil/water mixture was 

measured with an electrical conductance meter. An EC value of 4 milliSiemens per 

centimeter (mS/cm) or less indicated that the sample collected was below the lower limit. 

The field meter units of mS/cm are, in general, equivalent to millimhos per centimeter 

(mmhos/cm), the units in which laboratory EC data are presented. 

A total of 30 soil samples were collected from the 10 borings. Upon collection , an aliquot 

of each soil sample was placed directly into a clean, sealable , plastic bag, labeled as to 

source and placed under chain-of-custody control for transport to the analytical laboratory 

(Environmental Testing, Inc., Oklahoma City, Oklahoma) for analysis of EC. An 

additional aliquot of each soil sample was placed into a clean, sealable, plastic bag. After 

approximately 30 minutes at ambient temperature, the headspace within each bag was 

evaluated with an organic vapor meter (OVM). In each boring, the sampled interval 

exhibiting the highest OVM headspace reading was selected for submittal to the 

analytical laboratory (Southern Petroleum Laboratories, Houston, Texas) for benzene, 

toluene, ethyl benzene, and total xylenes (BTEX) analyses. A total of 10 soil samples 

were submitted to the laboratory for BTEX analysis. 

Upon completion of soil boring/sampling activities, the soil borings were properly plugged 

from total depth to the surface. 

1.2.2 February 2009 Investigation Results 

Field EC measurements were obtained from the 0-1 ' bgl interval, the 1 '-2 ' bgl interval and 

the 2'-3' bgl interval of each of the 10 borings. Soil samples HA-2 (0-1 '), HA-7 (0-1 ') and 

HA-8 (0-1') contained EC field values greater than 4 mS/cm, a common screening level 

for brine impacts to soil further discussed in Section 1.6. The field EC of the 1 '-2 ' bgl and 

2'-3' bgl sample intervals within each of the 10 borings all measured below 4 mS/cm. 

These field measurements are summarized in Table 1. 

Of the 30 samples submitted to the analytical laboratory, 24 contained laboratory EC 

results greater than 4 mmhos/cm. All10 the samples from the 0-1 ' bgl interval exhibited 

EC values greater than 4 mmhos/cm. Seven of the 10 samples from the 1 '-2' bgl interval 

exhibited EC values greater than 4 mmhos/cm. These samples included: HA-1 (1 '-2 ') 

(16,000 iJmhos/cm) , HA-2 (1 '-2 ') (10,800 iJmhos/cm), HA-3 (1 '-2 ') (6,450 iJmhos/cm), 
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HA-4 (1'-2') (10,600 f.Jmhos/cm), HA-6 (1'-2 ') (5,630 f.Jmhos/cm), HA-7 (1'-2') 

(5,070 f.Jmhos/cm) and HA-8 (1 '-2') (6,21 0 f.Jmhos/cm). Soil samples HA-5 (1 '-2'), HA-9 

(1'-2') and HA-10 (1'-2') exhibited EC levels below 4,000 f.Jmhos/cm. Seven of the 10 

samples from the 2'-3' bgl interval exhibited EC levels greater than 4 mmhos/cm (4,000 

f.Jmhos/cm). These samples included: HA-1 (2'-3') (8,810 f.Jmhos/cm), HA-2 (2'-3') (7,510 

f.Jmhos/cm), HA-3 (2'-3') (11 ,800 f.Jmhos/cm), HA-4 (2'-3') (12,400 f.Jmhos/cm), HA-6 

(2'-3') (11 ,000 f.Jmhos/cm), HA-8 (2'-3 ') (14,300 f.Jmhos/cm) and HA-10 (2'-3') (13,600 

f.Jmhos/cm) . Soil samples HA-5 (2'-3'), HA-7 (2'-3') and HA-9 (2'-3') exhibited EC levels 

below 4,000 f.Jmhos/cm. These laboratory analytical results are summarized in Table 2, 

and complete copies of the laboratory analytical reports are provided in Appendix B. 

Soil sample HA-1 (0-1 ") contained a detectable concentration of toluene, 1.9 micorgrams 

per kilogram (f.lg/kg), that is well below the NWOCD action level of 5,000 f.Jg/kg. No other 

concentrations of BTEX were observed in these soil samples. These laboratory 

analytical results are summarized in Table 3, and complete copies of the laboratory 

analytical reports are provided in Appendix B. Based upon the laboratory analytical 

results for these soil samples, BTEX has been eliminated as a potential constituent of 

concern for this RAP. Based upon the analytical results from this initial phase of 

investigation it was determined that the lateral and vertical extent of the brine impacted 

soil was not delineated and that additional sampling was warranted. 

1.2.3 May 2009 Investigation 

During the period May 5-7, 2009, to further delineate the horizontal and vertical extent of 

the impacted soil, Benham installed an additional 25 soil borings ranging in depth from 1 

to 8 feet bgl in the potentially impacted area. Soil samples were collected on 1 foot 

intervals from the surface to total depth from within each borehole. The field EC 

measurements taken during the February 2009 phase of investigation did not correlate 

with the laboratory EC values, therefore, no field EC measurements were conducted 

during this phase of the investigation. 

A total of 128 soil samples were collected from the 25 borings. Upon collection, an 

aliquot of each soil sample was placed directly into a clean, sealable , plastic bag, labeled 

as to source and placed under chain-of-custody control for transport to the analytical 

laboratory. Of the 128 total samples, 35 samples from 7 soil borings were held for 

analysis pending the results of other delineation samples. Upon receipt of the analytical 

data from the soil samples initially submitted, 20 of the held soil samples were submitted 

to the analytical laboratory for EC analysis. 
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Upon completion of soil boring/sampling activities, the soil borings were properly plugged 

from total depth to the surface. 

1.2.4 May 2009 Investigation Results 

A total of 113 soil samples were submitted to the analytical laboratory for EC analysis 

during this phase of investigation. 

Soil samples were collected from soil borings HA-33 and HA-34 located in an upgradient, 

outlying area to demonstrate the background levels of EC in the surrounding soils . All of 

the soil samples taken from background soil borings HA-33 and HA-34 had soil EC 

values less than 4 mmhos/cm. 

Of the remaining soil samples submitted to the analytical laboratory during this phase of 

investigation, 53 samples exhibited laboratory levels of EC greater than 4 mmhos/cm. 

The following summary presents the number of samples from each depth interval that 

contained levels of EC greater than 4 mmhos/cm and the total number of samples 

submitted for that depth interval. 

• (0-1 ') 8 of 22 samples > 4 mmhos/cm 

• (1 '-2') 6 of 20 samples > 4 mmhos/cm 

• (2'-3') 9 of 20 samples > 4 mmhos/cm 

• (3'-4') 8 of 18 samples> 4 mmhos/cm 

• (4'-5') 10 of 18 samples> 4 mmhos/cm 

• (5'-6') 4 of 5 samples > 4 mmhos/cm 

• (6 '-7') 4 of 5 samples > 4 mmhos/cm 

The 5 samples from the 7'-8' bgl interval were used to determine if the borings advanced 

into material that was not impacted by the brine release. Four of these 5 samples 

submitted contained an EC concentration greater than 4 mmhos/cm (4,000 1-Jmhos/cm). 

These samples were HA-11 (7'-8') (12,300 1-Jmhos/cm), HA-12 (7'-8 ') (5 ,660 J.Jmhos/cm), 

HA-14 (7'-8') (14,500 1-Jmhos/cm) and HA-15 (7'-8') (12,900 1-Jmhos/cm). Soil sample 

HA-16 (7'-8') exhibited an EC level of 2,060 1-Jmhos/cm. The laboratory analytical results 

are summarized in Table 2, and complete copies of the laboratory analytical reports are 

provided in Appendix B. 

Isopleth maps of laboratory EC results for the 0-1 ' bgl , 1 '-2 ' bgl, 2'-3 ' bgl, 3'-4' bgl, 

4'-5' bgl , 5'-6' bgl , 6'-7' bgl and 7'-8' bgl depth intervals have been prepared and are 

presented on Figures 3, 4, 5, 6, 7, 8, 9 and 10, respectively. As can be seen on these 

figures, the impacted soil at the Site has been substantially delineated . 
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In July 2009, at the request of the NMOCD, eight (8) soil samples previously collected at 

the Site were selected from a range of soil EC levels. These soil samples were analyzed 

for chloride to determine if there was an observable relationship between the soil EC 

values and the chloride concentration. The laboratory analytical results for these soil 

samples are summarized in Table 2, and complete copies of the laboratory analytical 

reports are provided in Appendix B. These data are also summarized in the following 

table. 

Sample ID Conductivity Chloride 
(~mhos/em) (mg/kg) 

HA-14 (0-1') 12,000 941 

HA-15 (0-1') 43,400 11,300 

HA-16 (5'-6') 2,750 5,020 

HA-18 (0-1') 969 2,060 

HA-21 (2'-3') 5,250 2,170 

HA-27 (3'-4') 420 36 

HA-32 (0-1 ') 8,760 3,450 

HA-34 (2'-3') 161 50.5 

As evidenced by the data presented above, no apparent correlation between the soil EC 

levels and chloride concentration was observed in these soil samples. 

1.3 SITE HYDROGEOLOGICAL CONDITIONS 

Site hydrogeological conditions are described in Expanded Hydrogeology Study for the El Paso 

Natural Gas Company Jal 4 Facility, dated August 1990, prepared by K. W. Brown & 

Associates, Inc. 

1.4 REMEDIATION GUIDELINES 

The remediation goals outlined in Guidelines for Remediation of Leaks, Spills and Releases 

(Guidelines) dated August 13, 1993 and published by NMOCD do not apply to the constituent of 

concern (chloride) addressed by this RAP. However, this RAP will consider the criteria presented 

in these Guidelines to evaluate the potential risk to surface water and groundwater. 

The Guidelines provide guidance for evaluating hydrocarbon impacts to determine remediation 

goals for benzene, BTEX and total petroleum hydrocarbon (TPH). These Guidelines evaluate the 

potential threat to water sources such as depth to groundwater, wellhead protection area and 

distance to surface water bodies. 
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Each factor is provided with a ranking score based upon the distance from the source to the 

potentially threatened water. With these ranking scores, a remediation standard was established. 

The ranking scores and established remediation standards resulting from these factors are 

located in Table 3. While these Guidelines are not applicable to this constituent of concern, an 

evaluation of the criteria will demonstrate the potential level of threat to these water sources. 

1.4.1 Depth to Groundwater 

As previously stated, EPNG has been conducting groundwater monitoring and 

remediation at the Jal #4 Plant for many years. During these activities, EPNG routinely 

measures the depths to groundwater within 17 monitoring wells, 1 piezometer and 3 

water supply wells located in and around the Jal #4 Plant. In general , the depths to 

groundwater observed in these wells are 100 feet or greater. 

Monitoring well ACW-01, the monitoring well located closest to the release area, has 

routinely been monitored for depth to groundwater since 1997. Historical depth to 

groundwater measurements taken by EPNG within this well show that the depth to 

groundwater has ranged from 106.65 feet top of casing (TOC) in February 1997 to 

106.64 feet TOC in November 2008 with an average depth to groundwater of 106.20 feet 

TOC. The TOC stick-up for monitoring well ACW-01 is 2.73 feet above ground level. A 

summary of the depth to groundwater measurements for ACW-01 is shown on Table 4. 

In accordance with the Guidelines, Section IV.A.2.a, the depth to groundwater 

component receives a ranking score of zero because the depth to groundwater is greater 

than 1 00 feet. 

1.4.2 Wellhead Protection Area 

Wellhead protection area is defined in the Guidelines as " ... the horizontal distance from 

all water sources including private and domestic water sources. Water sources are 

defined as wells, springs, or other sources of fresh water extraction." The closest water 

source is water production well EPNG-1 , located in the western portion of the plant 

property. This production well is located approximately 1,553 feet west-southwest 

(upgradient) of the affected area as shown on Figure 2. 

In accordance with the Guidelines, Section IV.A.2.a, the wellhead protection area 

component receives a ranking score of zero because the distance to the nearest well is 

greater than 1,000 feet to the nearest water source or greater than 200 feet from the 

nearest private domestic water source. 
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1.4.3 Distance to Nearest Surface Water Body 

Surface water bodies are defined in the Guidelines as " .. . perennial rivers, streams, 

creeks, irrigation canals and ditches, lakes, ponds and playas ." There are no surface 

water bodies within 1,000 feet of the affected area. 

In accordance with the Guidelines, Section IV.A.2.a, the distance to nearest surface 

water body component receives a ranking score of zero because the nearest surface 

water body is greater than 1,000 feet downgradient. 

1.5 REMEDIAL OBJECTIVE 

In developing the Remedial Objective for the Site EPNG considered the following information: 

• A release of approximately 35 barrels of high chloride water occurred at the Site and 

approximately 25 barrels of this water were recovered utilizing a vac-truck. 

• The release of high chloride water was wholly contained within the caliche roadway and 

no vegetated areas were affected. 

• The highest soil EC levels (i.e., EC>15 mmhos/cm) in the release area are relegated to 

the upper two (2) feet of caliche/soil. 

• The depth to groundwater at the Site is approximately 104 feet below ground level. 

• There are no surface water bodies within 1,000 feet of the release area. 

• The evaporation rate (45 inches/year) at the Site is over three times the average 

precipitation rate (13.8 inches/year). 

The Site is located in the Chihuahuan Desert Ecoregion of New Mexico and the predominant 

plant species surrounding the release area consist of Creosotebush, Fourwing Saltbush and 

Mesquite. The Creosotebush and the Fourwing Saltbush are highly salt tolerant, and the 

Mesquite is moderately salt tolerant. 

Based upon the information presented above, EPNG believes that it is unlikely that the chloride 

impacts present in the shallow Site soils will migrate down through approximately 100 feet of 

vadose zone and markedly impact the underlying groundwater. However, to minimize the 

potential for lateral migration of these impacts into the vegetated areas of the Site during heavy 

rainfall events, EPNG proposes to excavate and dispose of the soils exhibiting EC values of 10 

mmhos/cm or greater to a depth of 3 feet below ground level (1 foot below the highly affected soil 

material) in the release area. This remedial objective is based upon information published by the 

United States Department of Agriculture in Agriculture Handbook No. 60, Diagnosis and 

Improvement of Saline and Alkali Soils, (USDA Handbook 60) issued in February 1954. USDA 

Handbook 60 is a common reference utilized by numerous states when evaluating brine impacts 

to soil and describes soil having an EC of 8-16 mmhos/cm as an EC range where "only tolerant 
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crops yield satisfactorily." The pertinent section of the USDA Handbook 60 is provided in 

Appendix C. Because the Site is not suitable for cultivation and because the native plant 

species present are salt tolerant, a soil EC level of 10 mmhos/cm was selected as the cleanup 

level for this remedial action. Remediation of the soil material exhibiting EC values of 

10 mmhos/cm or greater to a depth of 3 feet below ground level will protect the native plant 

species surrounding the release area as well as minimize any future impact to the underlying 

groundwater. The excavated soil will be disposed of at an approved disposal site. The 

excavated area will be backfilled with clean material and graded to minimize erosion but 

encourage surface water runoff. 
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The following section outlines the scope of work that is planned for this remedial action. All field activities 

will be conducted under the supervision of a Benham hydrogeologist or engineer and in accordance with 

the Site-specific Health and Safety Plan (HASP) previously prepared for the Plant. A copy of the HASP 

will be kept on-site by the Benham Site Safety Officer at all times. Field activities will be documented in a 

dedicated field log book. 

2.1 ESTABLISHING THE LIMITS OF EXCAVATION 

To accurately locate the limits of excavation, the affected area will be over laid with a grid system. 

The grid system will consist of 1 0-foot by 1 0-foot grid pattern with grid crossing points having 

unique letter/number identifications as shown on Figure 11 . 

After establishing the grid , the limits of excavation will be marked. These limits of excavation will 

be marked with different colored marking flags or wooden stakes to indicate the various proposed 

depths of excavation. It is estimated that approximately 470 cubic yards of material will be 

excavated . 

2.2 EXCAVATION AND DISPOSAL OF BRINE IMPACTED SOIL 

Prior to the start of excavation activities, the limits of the excavation will be surveyed using a 

transit to determine the existing elevations at the corners, approximate center of the excavation 

and at other control points as necessary. Upon completion of the excavation activities, the 

elevations of the excavated surface at the previously surveyed points will be established to verify 

that the proposed excavation depth has been achieved. 

One permanent structure exists within the area to be excavated. This structure is the filter 

building from where the release originated. To prevent the potential for comprising the structural 

integrity the filter building, potentially impacted soils immediately surround ing this structure will 

not be excavated . Excavation equipment will not excavate within two (2) feet of the building 

foundation . 

The brine impacted soil material will be excavated with a rubber-tired backhoe or hydraulic 

excavator to the proposed excavation depths indicated on Figure 11. After the proposed 

excavation depth in each area is obtained, confirmatory soil samples will be collected from the 

perimeter of the excavation for submittal to the analytical laboratory. The locations of the 

proposed confirmation soil samples are shown on Figure 12. The confirmation soil samples will 

be collected from the 0 to 1 foot bgl depth interval and will be placed into clean , sealable bags, 

properly labeled and shipped under chain-of-custody control to the analytical laboratory 

(Environmental Testing , Inc., Oklahoma City, Oklahoma) and analyzed for EC. If a soil EC level 
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greater than 10 mmhos/cm is observed in a perimeter soil sample, the soil from the area 

immediately surrounding the initial sample location will be over-excavated 5 feet laterally. The 

over-excavation vertical depth will be approximately 1.0 foot. Following these additional 

excavation activities, an additional soil sample for EC analysis will be collected from the newly 

excavated perimeter wall and submitted to the laboratory for EC analysis. 

The impacted soil materials will be excavated, loaded directly onto dump-trucks, manifested and 

transported to a permitted disposal facility . 

2.3 BACKFILL AND RESTORATION 

Once the impacted soil has been removed, the excavated area will be restored . Restoration will 

consist of the placement, compaction and contouring of soil backfill material derived from an off­

site source. Prior to the placement of any backfill material , a sample of the backfill material will 

be collected and submitted to the analytical laboratory for analysis to ensure the backfill material 

is not impacted . The analyses will include EC, TCLP metals, BTEX and total petroleum 

hydrocarbons (TPH) (Diesel Range Organics and Gasoline Range Organics). The standards for 

the testing of the backfill are as follows: 

• EC: less than 4 mmhos/cm, 

• TCLP metals: less than 40 CFR 261 .24, Table 1-Maximum Concentration of 

Contaminants for Toxicity Characteristic, 

• BTEX: less than laboratory practical quantification limit, and 

• TPH: less than laboratory quantification limit. 

Upon completion of backfilling operations, the area will be graded to minimize erosion but 

encourage surface water runoff. Upon completion of grading operations, the area will be restored 

to its pre-excavation state, which is primarily a caliche road . 
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It is anticipated that the excavation, backfilling and restoration of the area will be completed in two 

phases. The first phase will include the excavation, removal and disposal of the impacted soil material, 

as well as, collection of laboratory confirmation samples to demonstrate that the excavation perimeter is 

below the remedial objective of 10 mmhos/cm. The second phase will include backfilling and restoration 

of the excavation area. 

The first phase is expected to take approximately three days. The first day will be used to establish the 

limits of excavation and gather the survey information. The second and third days will be used to 

excavate, remove and dispose of the brine impacted material and to collect laboratory confirmation 

samples. The second phase, backfilling and site restoration, will take approximately two days. There will 

be a delay of approximately three days between the two phases while the laboratory analyzes the soil 

confirmation samples and provides preliminary results . 
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Upon completion of the remedial action , a Closure Report will be prepared and submitted to NMOCD for 

review and approval. The Closure Report will describe the activities conducted during implementation of 

this RAP. The report will also include figures showing the final limits of excavation, locations of laboratory 

confirmatory samples and laboratory analytical results. 

Upon receipt of approval of the Closure Report, a final report Form C-141 will be submitted to the 

NMOCD. 
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Table 1 : Summary of Field Electrical Conductance Readings for Soil Samples 
Jal #4 Remedial Action Plan 

El Paso Natural Gas Company 

Conductance 

I 
Sample ID: Depth Sample Date: lJS/cm 

0-1' 03-Feb-09 1,430 
I 

HA-1_j 
HA-1 1'-2' 03-Feb-09 932 r HA-1 2'-3' 03-Feb-09 800 
HA-2 0-1' 03-Feb-09 5,600 L 

I HA-2 I -1·-2· 03-Feb-09 761 
HA-2 2'-3' 03-Feb-09 1,388 - -
HA-3 0-1' 03-Feb-09 1,94Q 
HA-3 1'-2' 03-Feb-09 1 , 7~0 
HA-3 2'-3' 03-Feb-09 2,310 
HA-4 0-1' 03-Feb-09 1,540 
HA-4 1'-2' 03-Feb-09 1,270 
HA-4 2'-3' 03-Feb-09 1,210 
HA-5 0-1' 03-Feb-09 1,080 
HA-5 1'-2' 03-Feb-09 1 .~ 1.Q 
HA-5 2'-3' 03-Feb-09 1,280 
HA-6 0-1' 03-Feb-09 3,710 
HA-6 1'-2' 03-Feb-09 1,430 
HA-6 2'-3' 03-Feb-09 3,190 
HA-7 0-1' 03-Feb-09 4,570 
HA-7 1'-2' 03-Feb-09 1,83Q 
HA-7 2'-3' 03-Feb-09 1,010 
HA-8 0-1' 04-Feb-09 5,190 
HA-8 1'-2' 04-Feb-09 2,940 
HA-8 2'-3' 04-Feb-09 2,910 
HA-9 0-1' 04-Feb-09 1,760 
HA-9 1'-2' 04-Feb-09 2,q_20 
HA-9 2'-3' 04-Feb-09 1,930 
HA-10 0-1' 04-Feb-09 3,570 
HA-10 1'-2' 04-Feb-09 1,970 
HA-10 2'-3' 04-Feb-09 1,960 

Notes: 
1. Analysis preformed by combing equal parts soil and de-ionized water 
into a clean, sealable bag, mixing the contents and allowing them to sit 
for 30 minutes. The field EC measurement was then taken by placing 
an EC probe into the mixture and recorded . 
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Table 2 : Summary of Laboratory Analysis for Soil Samples 
Jal #4 Remedial Action Plan 

El Paso Natural Gas Company 

Depth, Conductivity Chloride 
Sample ID feet Sample Date !Jmhos/cm mg/Kg 

HA-1 i 0-1' 1 03-Feb-09 t 28,600 
HA-1 1'-2' 03-Feb-09 16,000 
HA-1 2'-3' 03-Feb-09 I 8, :!.:!_0_ 

I - - -

l HA-2 0-1' 03-Feb-09 2?_,500 
HA-2 1'-2' I 03-Feb-09 10,80_0 
HA-2 2'-3' 03-Feb-09 I 7,~_!Q_ 
HA-3 0-1' 03-Feb-09 t 12,900 
HA-3 1'-2' 03-Feb-09 6,150 - --
HA-3 2'-3' 03-Feb-09 

, ~ HA-4 0-1' 03-Feb-09 - 21,600 
HA-4 1'-2' 03-Feb-09 1_Q,600 
HA-4 2'-3' 03-Feb-09 12,4Q_O 
HA-5 0-1' 03-Feb-09 4,400 
HA-5 1'-2' 03-Feb-09 1 2,080 
HA-5 2'-3' 03-Feb-09 ~420 

T --- -
HA-6 0-1' 03-Feb-09 9,770 - --
HA-6 

1 

1'-2' t 03-Feb-09 5,630 
HA-6 2'-3' 03-Feb-09 

f 
11 ,000 

HA-7 0-1' 1 03-Feb-09 27,000 
HA-7 1'-2' 03-Feb-09 5,070 
HA-7 2'-3' 03-Feb-09 3,960 
HA-8 1 0-1' 04-Feb-09 I 25,500 
HA-8 1'-2' 04-Feb-09 6,210 
HA-8 2'-3' 04-Feb-09 14,300 
HA-9 0-1' 04-Feb-09 5_,720 
HA-9 1'-2' 04-Feb-09 1,210 
HA-9 2'-3' 04-Feb-09 3,010 

HA-10 0-1' 04-Feb-09 8_!~0 
HA-10 1'-2' 04-Feb-09 3,300 
HA-10 2'-3' 04-Feb-09 13,600 
HA-11 0-1' 05-May-09 7,940 
HA-11 1'-2' 05-May-09 3,760 
HA-11 2'-3' 05-~ay-0~ 6,340 
HA-11 3'-4' 0.?._--May-09 5,030 
HA-11 4'-5' 05-M_ay-09 I 5,350 
HA-11 5'-6' r _95-May-Q_9 9,280 

·f 
HA-11 6'-7' 05-May-09 12,500 
HA-11 7'-8' 05-May-09 I 12,300 
HA-12 0-1' 05-May-09 19,700 

I HA-12 1'-2' 05-May-09 l 5,220 

~ HA-12 2'-3' 05-May-09 I 5,140 
HA-12 3'-4' 05-May-09 4,650 

I HA-12 4'-5' 05-May-09 4,080 
HA-12 5'-6' 05-May-09 5,910 
HA-12 6'-7' 05-May-09 7,220 

r HA-12 7'-8' 05-May-09 5,660 

r HA-13 0-1' 05-May-09 1 1,700 
HA-13 1'-2' 05-May-09 r 1,370 1 HA-13 2'-3' 05-May-09 1,530 
HA-13 3'-4' 05-May-09 1,8~ 
HA-13 4'-5' 05-May-09 1,830 
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Table 2 : Summary of Laboratory Analysis for Soil Samples 
Jal #4 Remedial Action Plan 

El Paso Natural Gas Company 

Depth, Conductivity Chloride 
Sample ID feet Sample Date !Jmhos/cm mg/Kg 

HA-14 0-1' 05-May-09 12,000 941 
HA-14 1'-2' 05-May-09 5,800 
HA-14 2'-3' l 05-May-09 9,300 
HA-14 3'-4' I 05-May-09 9,530 
HA-14 4'-5' 

t 
05-May-09 I 10,300 

HA-14 

1 
5'-6' ..Q.?-May-09 11 ,800 

HA-14 6'-7' 05-~ay-09 I 10,700 

r -
HA-14 7'-8' Q.5-May-09 I 14,500 
HA-15 0-1' I 05-May-09 I 43,400 11 ,300 
HA-15 1'-2' 05-~ay-09 6,730 
HA-15 2'-3' 05-May-09 7,570 
HA-15 3'-4' I 05-May-09 6,140 
HA-15 4'-5' I 05-May-09 6,400 
HA-15 5'-6' 05-May-09 6,750 
HA-15 6'-7' 05-May-09 7,150 
HA-15 T 7'-8' 05-May-09 12,900 
HA-16 1 0-1' t 05-May-09 10,300 
HA-16 1'-2' Q_5-May-09 3,840 
HA-16 I 2'-3' 05-May-09 5,910 
HA-16 i 3'-4' T 05-May-09 5,730 
HA-16 4'-5' 05-May-09 4,940 
HA-16 5'-6' r 05-May-09 2,750 5,020 
HA-16 6'-7' 05-May-09 1,890 
HA-16 7'-8' 05-May-09 2,060 
HA-17 0-1' 05-May-09 1,660 
HA-17 1'-2' Q5-M_§Iy-09 1,350 
HA-17 2'-3' 05-May-09 2,330 
HA-17 3'-4' I 05-May-09 3,220 
HA-17 4'-5' 05-May-09 6,780 
HA-18 0-1' T 06-May-09 969 2,060 
HA-18 1'-2' 06-May-09 1,690 
HA-18 2'-3' 06-May-09 3,120 
HA-18 3'-4' 06-May-09 2,850 
HA-18 4'-5' 06-May-09 5,670 
HA-19 0-1' 05-May-09 2,780 
HA-19 1'-2' 05-May-09 2,090 
HA-19 2'-3' 05-May-09 4,320 
HA-19 3'-4' 05-May-09 4,340 
HA-19 4'-5' 05-May-09 3,750 
HA-20 0-1' 05-May-09 3,290 
HA-21 0-1' 05-May-09 16,200 
HA-21 1'-2' Q5-May-09 10,700 
HA-21 2'-3' 05-May-09 5,250 2,170 
HA-21 3'-4' 05-May-09 3,610 
HA-21 4'-5' 05-May-09 5,040 
HA-22 0-1' 06-May-09 938 
HA-22 1'-2' 06-May-09 563 
HA-22 2'-3' 06-~ay-09 556 
HA-22 3'-4' 06-May-09 385 
HA-22 4'-5' 06-May-09 430 
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Table 2 : Summary of Laboratory Analysis for Soil Samples 
Jal #4 Remedial Action Plan 

El Paso Natural Gas Company 

Depth, Conductivity Chloride 
Sample ID feet Sample Date 1Jmhos/cm mg/Kg 

HA-24 0-1' 06-M~y-09 t 408 
HA-24 I 1'-2' 06-May-09 369 
HA-24 2'-3' I 06-May-09 f 441 
HA-24 3'-4' 

l 
06-May-09_ 344 

HA-24 4'-5' - 06.:~~y-09 356 -
HA-25 0-1' 05-May-O§l 546 
HA-25 1'-2' 0~-May-09 321 --- I HA-25 2'-3' 05-~ay-09 279 
HA-25 3'-4' I 05-May-09 197 
HA-25 4'-~ t 05-May-09 275 
HA-27 0-1' Q_6-May-09 507 
HA-27 1'-2' 06-May-09 465 
HA-27 2'-3' 06-May-09 I 341 
HA-27 3'-4' 06-May-.Q9 420 
HA-27 4'-5' 06-~ay-09 263 
HA-28 0-1' 0~-May-09 l 2,190 
HA-30 0-1' 07-May-09 833 
HA-30 1'-2' q_z.~~ay-09_ I 1,020 
HA-30 2'-3' 07-May-09 j 1,260 
HA-30 3'-4' 07~ay-09 1 ,01.9 
HA-30 4'-5' 07-Ma -09 1,080 
HA-31 0-1' 07-~y-09 1_4,500 
HA-31 1'-2' 07-M~y-09 T 5,610 
HA-31 2'-3' I 07-May-09 4,090 
HA-31 3'-4' 07-May-09 I 7,650 
HA-31 I 4'-5' 07-May-09 4~20 
HA-32 0-1' 07-May-09 1 8,760 -- -
HA-32 1'-2' -- I 07-May-09 10,200 
HA-32 2'-3' l 07-May-09 14,200 
HA-32 3'-4' l 07-May-09 I 11 ,600 
HA-32 4'-5' I 07-May-09 10,900 
HA-33 0-1' 1 o_z.-May-09 273 

f 
HA-33 1'-2' I 07-M~t:09 289 
HA-33 2'-3' I 07-May-09 229 

I HA-34 0-1' l 07-May-09 265 
I HA-34 1'-2' 07-May-09 189 t ~ 

HA-34 2'-3' 07-May-09 161 50.5 
HA-35 0-1' 07-May-09 461 

r 
HA-35 1 '-2' J 07-~ay-09 

I 372 
HA-35 2'-3' 07-May-09 r 672 
HA-35 3'-4' r 07-May-09 906 
HA-35 4'-5' 07-May-09 1,520 

Notes: 
1. Analysis based on saturated paste. 
2. Select samples were analyzed for Chloride concentration in July 2009. 
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Table 2 : Summary of Laboratory Analysis for Soil Samples 
Jal #4 Remedial Action Plan 

El Paso Natural Gas Company 

Sample ID: HA-1 HA-2 HA-3 HA-4 HA-5 HA-6 HA-7 
Depth 0-1' 0-1 ' 0-1' 0-1' 0-1' 0-1' 0-1' 

Parameter Sample Date: 03-Feb-09 03-Feb-09 03-Feb-09 03-Feb-09 03-Feb-09 03-Feb-09 03-Feb-09 

BTEX 
Benzene 
~:=:-==.:...:..=... 

Toluene 
Eth !benzene 
m,FJ-Xylene 
~ne -

~ 

~------+- _!:l_g{kg 
j..Jg/kg ~ 
j..Jg/kg 

-----..- -~g/kg ------ --+ 
~g/kg 

'--+ 

<1.4 
1.9 

<1.4 
<1~ 
<1.4 

~ylene , to.!§!__ -----~ g/kg ~ __::: 1.4 

Percent Moisture 
Percent Moisture 

Notes: 

% 

1. Results are reported on a dry weight basis. 

1.08 

<1 .1 
--,. 

<1 .2 
<1 .1 I <1.2 
<1 .1 I <1.2 
<1.1 <1.2 __, 
<1 .1 <1 .2 
<1.1 ~1 . 2 -

1.73 L 0.914 

2. < : Denotes a sample value of less than the laboratory reporting limit. 
3. j..Jg/kg : Micrograms per kilogram. 

---
<1 <1 <0.98 <1 - -
<1 <1 <0.98 <1 
<1 <1 <0.98 <1 
<1 <1 <0.98 <1 --- . 
<1 <1 <0.98 <1 
<1 <1 <0. 9~ ~- <1 

- -

2.65 T2,34 L. 3.85 4.48 

HA-8 HA-9 HA-10 I 
0-1' 0-1' 0-1' 

4-Feb-09 4-Feb-09 4-Feb-09 

! <1 .1 <1 <1 
I <1.1 <1 <1 
I <1.1 <1 <1 

<1.1 <1 <1 

<1. ( 1 <1 <1 
<1 <1 <1.1 

! 

1.75 L 2.96 7.42 
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Table 3 : New Mexico Oil Conservation Division Remediation 
Standard Ranking Criteria, 

Jal #4 Remedial Action Plan 
El Paso Natural Gas Company 

Ranking Criteria per the Guidelines 
Depth to Groundwater 

F-
Criteria 
<50 feet 

50 - 99 feet 
>1 00 feet 

Criteria 
Wellhead Protection Area 

<1 000 feet from a source or <200 feet f 
from a private domestic source 

Yes- - - I 
No 

Distance to Surface Water Body 

Ranking 
20 
10 
0 

Ranking 

20 
0 

Criteria _ _ Ranking 
<200 horizontal feet + 20 

200 - 1 .~00 horizo~tal feet 1.9 
>1 ,000 horizontal feet 0 

Recommended Remediation Levels 

Benzene (ppm) ~ 
BTEX (ppm) 
TPH (ppm) 

>19 19-0ct 

10 ± 10 
50 50 
100 1,000 

0-9 
10 
50 

5,000 

Table 3 
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Monitor 
Well 

ACW-01 

Table 4 : Summary of Monitor Well ACW-01 Historical Depth 

Screened 
Interval 

{Feet-BGL) 
110 to 130 

to Groundwater Measurements 
Jal #4 Remedial Action Plan 

El Paso Natural Gas Company 

Top of Depth to 
Casing Groundwater Depth to Groundwater 

Elevation Measurement Groundwater Elevation 
{Feet-AMSL) Date {Feet-TOC) {Feet-AMSL) 

3300.87 02/19/97 106.65 3194.22 
05/07/97 105.59 3195.28 
08/19/97 105.61 3195.26 
10/21/97 105.71 1 3195.16 
02/24/98 105.62 3195.25 
05/12/98 105.59 3195.28 
08/11/98 105.61 3195.26 
10/20/98 105.67 3195.20 
02/23/99 105.72 3195.15 
05/11/99 105.66 3195.21 
08/11/99 105.68 3195.19 
10/18/99 105.73 3195.14 
02/22/00 105.81 3195.06 
05/09/00 105.90 3194.97 
08/07/00 

t 
105.99 3194.88 

10/26/00 106.10 3194.77 
02/20/01 106.19 3194.68 
05/01/01 l 105.90 3194.97 
08/01/01 105.89 3194.98 
10/22/01 106.05 3194.82 
02/20/02 106.30 3194.57 
04/29/02 106.30 3194.57 
09/24/02 106.04 3194.83 
11/03/02 106.30 3194.57 
03/31/03 106.22 3194.65 
05/20/03 106.41 3194.46 
08/18/03 106.39 3194.48 
11/04/03 106.19 3194.68 
02/25/04 106.19 3194.68 
05/13/04 106.15 3194.72 
08/25/04 106.46 3194.41 
11/09/04 106.57 3194.30 
05/25/05 106.38 3194.49 
08/23/05 106.52 3194.35 
12/12/05 106.56 3194.31 
02/14/06 106.72 3194.15 
05/09/06 106.87 3194.00 
08/23/06 106.89 3193.98 
12/14/06 106.45 3194.42 
03/05/07 106.61 3194.26 
05/16/07 106.58 3194.29 
08/23/07 106.50 3194.37 
11/12/07 

I 
106.77 3194.10 

02/20/08 106.50 3194.37 
06/10/08 106.65 3194.22 
08/08/08 106.69 3194.18 
11/17/08 106.64 3194.23 

Table 4 
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APPENDIX A 

STATE OF NEW MEXICO 
RELEASE NOTIFICATION AND 

CORRECTIVE ACTION FORM 



State of New Mexico 
Energy Minerals an:d Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C- 141 
Revised October I 0. 2003 

SL1bmit 2 Copies to appropriate 
District Office in accordance 

with Rule I 16 on back 
side of form 

Release Notification and Corrective Action 
~!nit~~ OPERATOR 0 Final Report 

Name of Company: El Paso Natural Gas Company Contact: Doug Stavinoha ----- \ 
Address: I 00 I Louisiana Street, Houston, Texas 77002 Telephone No.: (713) 420-5150 
Facility Name: Jal #4 Groundwater Remediation Project Facility Type: Pump and .Inject Remediation System 

Surface Owner: State of New Mexico I Mineral Ow11er: N/ A Lease No.: N/A 

LOCATION OF RELEASE 
Unit Letter Section Township Runge Feet from the North/South Line F cct fi·om the EastJWest Line County l SE/4 NW/4 32 2JS 37E 1,903 South 682 West Lea 
SW/4 

L. 
Latitude: 32• 15' 3l"N Longitnde: 103° ll ' 78" W 

NATURE OF RELEASE 
Type ot'Rclca~e : Water high in chlorides. Volume of Release: Volume Recovered: Approximately 25 

Approximately 35 barrels barrels 
Sou rce of Release: Corroded filter housing on groundwater remediation Date and Hour of Occurrence: Date and Hour of Discovery: 10/27/08 @ 
system. 10/27/08 (i'1) 1200 hr 1500 hr 
Was Immediate Notice Given? If YES, To Whom? i 

[8] Yes D No D Not Required Larry I ohnson I 
I 

l3v Whom? Bruce E. McKenzie, The Benham Companies, LLC Date and Hour: I 0/28/08 @2164 7 hr 
Was a Watercourse Reached? If YES, Volume Impacting the Watercourse. 

D Yes 18] No 

If a Watercourse was Impacted, Describe Fully.• I 
D~cdbe C'"" ofPmblem '"' RomoH• I AeUoo T"kco.' 1 
Corroded filt~r housing on groundwater remediation system leaked, releasing woter that wns high in chlorides. Remedial actions taken at ti me of discovery 
included shutting the groundwater remediation system down, calling a vac-truck to vacuum up approximately 25 barr<!ls or fluid that had collected in a low 
spot of the acce~s road, and replacing the corroded filter housing. 

Describe Area Affected and Cleanup Action Taken.* 

Area affected by release was a low spot of a caliche access road, ru1d was approximately I 00 feet long and 40 teet wiue. Soil smnplcs will be collected 
from the affected urea and analyzed for chloddes. Remedial action will depend upon the results of these so.il samples. 

I hereby certify that the in lbnnation given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 

I regulations all operators arc required to report and/or fi le certain release notifications and perform corrective actions ti1r releases which may endanger 
publil: health or the environment. The acceptance of a C- 141 report by the NMOCD marked as "Final Report" docs not relieve the operator of liabil ity 
should their operations have failed to adequately investigate and remediatc contamination that pose a threat to ground water. surlace water, human heal th 

I 
or the environment. In addition, NMOCD acceptance of a C-14 1 report does not relieve the opera lor of responsibi lity for compliance with any other 
federal, state, or local laws and/or regulations. -

CPk 
OIL CONSERVATION DIVISION ! 

~Y::·\ 0\,1-~~erp- ! 
Signature : I 

I 

(j 

Approved by District t'f~7l'ffi1r'~ fv1 E r·HP·.L Er~ Gl NEER Printed Name: DougStavinoha 

Title: Project Manngcr Approval Date: \7 . . l1.· {':8 I Expiration Dale: £., n , · oq 

E-mai l A<.ldress:doug.stavinoha(a]elpaso.com Conditions of Approval: 
Attached 0 

I Date: Ills loa Phonc:(713) 420-5150 ~~'\LT s~j\~.- c_. t« oJ{b~I'I'_W1ffi tlN t 'Kt' :rl:: Zb Z6 I ... 
~ Attach Adchttonal Sheets If Necessary 
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APPENDIX 8 

LABORATORY ANALYTICAL REPORTS AND 
CHAIN-OF-CUSTODY DOCUMENTATION 



Report To: 

El Paso Energy 

Doug Stavinoha 

1001 Louisiana 

Houston 

TX 
77002-

ph: 

EIPaso 

Certificate of Analysis Number: 

09020166 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Project Name: W-BEN-01 -30-09-SAH-01/4100417111 

Site: Jal#4--1 st quarter 

Site Address: 

PO Number: West-SPLO-Jal #4-002 

State: New Mexico 

State Cert. No.: 

fax: Date Reported: 2/16/2009 

This Report Contains A Total Of 20 Pages 

Excluding This Page, Chain Of Custody 

And 

Any Attachments 

2/16/2009 

Date 

Test results meet all requirements of NELAC, unless specified in the narrative. 



Report To: 

El Paso Energy 

Doug Stavinoha 

1001 Louisiana 

Houston 

TX 
77002-

ph: fax: 

Case Narrative for: 

EIPaso 

Certificate of Analysis Number: 

09020166 
Project Name: 

Site: 

Site Address: 

PO Number: 

State: 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

W-BEN-01-30-09-SAH-01/41 00417111 

Jal#4--1 st quarter 

West-SPLO-Jal #4-002 

New Mexico 

State Cert. No.: 

Date Reported: 2/16/2009 

Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the analytical report(" mg\kg-dry" or" 
ug\kg-dry" ). 

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to check for 
possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the laboratory. Since the 
MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not have been a sample 
submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this analytical report is determined by 
the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) and the Method Blank (MB) are 
processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire analytical process . 

Some of the percent recoveries and RPD's on the QC report for the MS/MSD may be different than the calculated recoveries and RPD's using the 
sample result and the MS/MSD results that appear on the report because, the actual raw result is used to perform the calculations for percent 
recovery and RPD. 

Any other exceptions associated with this report will be footnoted in the analytical result page(s) or the quality control summary page(s). 

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above Certificate of 
Analysis Number. 

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative of the 
samples submitted for testing . 

SPL, Inc. is pleased to be of service to you. We anticipate working with you in fulfilling all your current and future analytical needs . 

Elessa Sommers 

Senior Project Manager 

...<] _____ _ 

Test results meet all requirements of NELAC, unless specified in the narrative. 

09020166 Page 1 

2/16/2009 

Date 



Report To: El Paso Energy 

Doug Stavinoha 

1001 Louisiana 

HA-1 (0-1) 

HA-2 (0-1) 

HA-3 (0-1) 

HA-4 (0-1) 

HA-5 (0-1) 

HA-6 (0-1) 

HA-7 (0-1) 

HA-8 

HA-9 

HA-10 

Houston 

TX 
77002-

ph: 

Client Sample ID 

Elessa Sommers 

Senior Project Manager 

fax: 

EIPaso 
Certificate of Analysis Number: 

09020166 

Project Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Date Reported: 

Lab Sample ID Matrix Date Collected 

09020166-01 Soil 2/3/2009 2:45:00 PM 

09020166-02 Soil 2/3/2009 2:58:00 PM 

09020166-03 Soil 2/3/2009 3:10:00 PM 

09020166-04 Soil 2/3/2009 3:20:00 PM 

09020166-05 Soil 2/3/2009 3:31:00 PM 

09020166-06 Soil 2/3/2009 3:46:00 PM 

09020166-07 Soil 2/3/2009 4:05:00 PM 

09020166-08 Soil 2/4/2009 11 :50:00 AM 

09020166-09 Soil 2/4/2009 11 :30:00 AM 

09020166-1 0 Soil 2/4/2009 11 :43:00 AM 

_/-() _____ _ 

Richard R. Reed 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

W-BEN-01-30-09-SAH-01/41 00417111 

Jal#4--1st quarter 

West-SPLO-Jal #4-002 

New Mexico 

2/16/2009 

Date Received COCID HOLD 

2/5/2009 10:00:00 AM 11494 D 
2/5/2009 10:00:00 AM 11494 D 
2/5/2009 10:00 :00 AM 11494 D 
2/5/2009 10:00:00 AM 11494 D 
2/5/2009 10:00 :00 AM 11494 D 
2/5/2009 10:00:00 AM 11494 D 
2/5/2009 10:00 :00 AM 11494 D 
2/5/2009 10:00 :00 AM 11494 D 
2/5/2009 10:00 :00 AM 11494 D 
2/5/2009 10:00 :00 AM 11494 D 

2/16/2009 

Date 

09020166 Page 2 

2/16/2009 5:26:44 PM 



HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample IO:HA-1 (0-1) Collected: 02/03/2009 14:45 SPL Sample 10: 09020166-01 

Site: Jal#4--1st quarter 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 1.08 0 

PURGEABLE AROMATICS 
Benzene ND 1.4 

Toluene 1.9 1.4 

Ethylbenzene NO 1.4 

m,p-Xylene ND 1.4 

a-Xylene ND 1.4 

Xylenes,Total ND 1.4 

Surr: 1 ,4-Difluorobenzene 106 % 77-126 

Surr: 4-Bromofluorobenzene 113 % 60-160 

I Prep Method I Prep Date I Prep Initials I Prep Factor I 

ISW5035A 

Qualifiers: 

102/03/2009 14:45 I Field 11.35 

ND/U - Not Detected at the Reporting Limit 

BN- Analyte detected in the associated Method Blank 

* -Surrogate Recovery Outside Advisable QC Limits 

J -Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

I 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/09 18:04 CFS 4896955 

MCL SW8021B Units: ug/Kg-dry 
02/11/09 14:22 NMa 4904283 

02/11/09 14:22 NMa 4904283 

02/11/09 14:22 NMa 4904283 

02/11/09 14:22 NMa 4904283 

02/11109 14:22 NMa 4904283 

02/11/09 14:22 NMa 4904283 

02/11/09 14:22 NMa 4904283 

02/11/09 14:22 NMa 4904283 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 3 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-2 (0-1) Collected: 02/03/2009 14:58 SPL Sample ID: 09020166-02 

Site: Ja1#4--1st quarter 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 1.73 0 

PURGEABLE AROMATICS 
Benzene NO 1.1 

Toluene NO 1.1 

Ethylbenzene NO 1.1 

m.p-Xylene NO 1.1 

a-Xylene NO 1.1 

Xylenes ,Total NO 1.1 

Surr: 1,4-Difluorobenzene 108 % 77-126 

Surr: 4-Bromofluorobenzene 115 % 60-160 

I Prep Method I Prep Date !Prep Initials I Prep Factor I 
lsw5035A 

Qualifiers: 

102/04/2009 14:58 I Field 11.11 

ND/U - Not Detected at the Reporting Limit 

BN- Analyte detected in the associated Method Blank 

• - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

E- Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

I 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/09 18:04 CFS 4896953 

MCL SW8021B Units: ug/Kg-dry 
02/11/09 14:51 NMa 4904284 

02/11/09 14:51 NMa 4904284 

02/11/09 14:51 NMa 4904284 

02/11/09 14:51 NMa 4904284 

02/11/0914:51 NMa 4904284 

02/11/09 14:51 NMa 4904284 

02/11/09 14:51 NMa 4904284 

02/11109 14:51 NMa 4904284 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

09020166 Page 4 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-3 (0-1) Collected: 02/03/2009 15:10 SPL Sample ID: 09020166-03 

Site: Ja1#4--1st quarter 

Analyses/Method Result QUAL Rep. limit 

PERCENT MOISTURE 
Percent Moisture 0.914 0 

PURGEABLE AROMATICS 
Benzene ND 1.2 

Toluene ND 1.2 

Ethylbenzene ND 1.2 

m,p-Xylene ND 1.2 

a-Xylene ND 1.2 

Xylenes,Total ND 1.2 

Surr: 1,4-Difluorobenzene 108 % 77-126 

Surr: 4-Bromofluorobenzene 116 % 60-160 

\Prep Method \Prep Date \Prep Initials \Prep Factor \ 

\SW5035A 

Qualifiers: 

\02/04/2009 15:10 \Field \1.16 

ND/U - Not Detected at the Reporting Limit 

BN - Analy1e detected in the associated Method Blank 

• - Surrogate Recovery Outside Advisable QC Limits 

J- Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

I 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/09 18:04 CFS 4896952 

MCL SW8021B Units: ug/Kg-dry 
02/11/09 15:20 NMa 4904285 

02/11/09 15:20 NMa 4904285 

02/11/09 15:20 NMa 4904285 

02/11/09 15:20 NMa 4904285 

02/11/09 15:20 NMa 4904285 

02/11/09 15:20 NMa 4904285 

02/11/09 15:20 NMa 4904285 

02/11/09 15:20 NMa 4904285 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 5 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-4 (0-1) Collected: 02/03/2009 15:20 SPL Sample ID: 09020166-04 

Site: Jal#4--1st quarter 

Analyses/Method Result QUAL Rep. limit 

PERCENT MOISTURE 
Percent Moisture 2.65 0 

PURGEABLE AROMATICS 
Benzene NO 

Toluene NO 

Ethyl benzene NO 

m,p-Xylene NO 

o-Xylene NO 

Xylenes ,Total NO 

Surr: 1 ,4-Difluorobenzene 107 % 77-126 

Surr: 4-Bromofluorobenzene 115 % 60-160 

!Prep Method 

JSW5035A 

Qualifiers: 

JPrep Date I Prep Initials I Prep Factor J 

J02/04/2009 15:20 !Field J1.00 I 

ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

*-Surrogate Recovery Outside Advisable QC Limits 

J -Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/09 18:04 CFS 4896951 

MCL SW80218 Units: ug/Kg-dry 
02/11/09 15:50 NMa 4904286 

02/11/09 15:50 NMa 4904286 

02/11/09 15:50 NMa 4904286 

02/11/09 15:50 NMa 4904286 

02/11/09 15:50 NMa 4904286 

02/11109 15:50 NMa 4904286 

02/11/09 15:50 NMa 4904286 

02/11/09 15:50 NMa 4904286 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 6 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-5 (0-1) Collected: 02/03/2009 15:31 SPL Sample ID: 09020166-05 

Site: Jal#4--1st quarter 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 2.34 0 

PURGEABLE AROMATICS 
Benzene NO 

Toluene NO 

Ethyl benzene NO 

m,p-Xylene NO 

a-Xylene NO 

Xylenes,Total NO 

Surr: 1 ,4-Difluorobenzene 100 % 77-126 

Surr: 4-Bromofluorobenzene 101 % 60-160 

I Prep Method 

ISW5035A 

Qualifiers: 

I Prep Date I Prep Initials I Prep Factor I 

lo2/04/2009 15:31 !Field 11.02 I 

ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

•- Surrogate Recovery Outside Advisable QC Limits 

J -Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/0918:04 CFS 4896950 

MCL SW8021B Units: ug/Kg-dry 
02/07/09 17:35 EMB 4898650 

02/07/09 17:35 EMB 4898650 

02/07/09 17:35 EMB 4898650 

02/07/09 17:35 EMB 4898650 

02/07/09 17:35 EMB 4898650 

02/07/09 17:35 EMB 4898650 

02/07/09 17:35 EMB 4898650 

02/07/09 17:35 EMB 4898650 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D- Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 7 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-6 (0-1) Collected: 02/03/2009 15:46 SPL Sample ID: 09020166-06 

Site: Ja1#4--1st quarter 

Analyses/Method Result QUAL Rep.Limit 

PERCENT MOISTURE 
Percent Moisture 3.85 0 

PURGEABLE AROMATICS 
Benzene ND 0.98 

Toluene ND 0.98 

Ethyl benzene ND 0.98 

m,p-Xylene NO 0.98 

o-Xylene NO 0.98 

Xylenes,Total ND 0.98 

Surr: 1 ,4-Difluorobenzene 99 .9 % 77-126 

Surr: 4-Bromofluorobenzene 100 % 60-160 

I Prep Method 

lsw5035A 

Qualifiers: 

I Prep Date I Prep Initials !Prep Factor I 

102/04/2009 15:46 IField lo.94 I 

ND/U- Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

*-Surrogate Recovery Outside Advisable QC Limits 

J -Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/09 18:04 CFS 4896949 

MCL SW8021B Units: ug/Kg-dry 
02/07/09 18:04 EMB 4898651 

02/07/0918:04 EMB 4898651 

02/07/0918:04 EMB 4898651 

02/07/0918:04 EMB 4898651 

02/07/09 18:04 EMB 4898651 

02107109 18:04 EMB 4898651 

02107109 18:04 EMB 4898651 

02/07/09 18:04 EMB 4898651 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D- Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 8 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-7 (0-1) Collected: 02/03/2009 16:05 SPL Sample ID: 09020166-07 

Site: Jal#4--1st quarter 

Analyses/Method Result QUAL Rep. limit 

PERCENT MOISTURE 
Percent Moisture 4.48 0 

PURGEABLE AROMATICS 
Benzene NO 

Toluene NO 

Ethyl benzene NO 

m,p-Xylene NO 

o-Xylene NO 

Xylenes ,Total NO 

Surr: 1 ,4-Difluorobenzene 99.6 % 77-126 

Surr: 4-Bromofluorobenzene 101 % 60-160 

!Prep Method 

ISW5035A 

Qualifiers: 

I Prep Date I Prep Initials I Prep Factor I 

lo2t04/2009 16:05 !Field lo.98 I 

ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J -Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC - Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/0918:04 CFS 4896948 

MCL SW8021 B Units: ug/Kg-dry 
02/07/0918:33 EMB 4898652 

02/07/0918:33 EMS 4898652 

02/07/09 18:33 EMS 4898652 

02/07/0918:33 EMS 4898652 

02107109 18:33 EMS 4898652 

02/07/09 18:33 EMS 4898652 

02/07/09 18:33 EMB 4898652 

02/07/09 18:33 EMB 4898652 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 9 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-8 Collected: 02/04/2009 11 :50 SPL Sample ID: 09020166-08 

Site: Ja1#4--1st quarter 

Analyses/Method Result QUAL Rep. limit 

PERCENT MOISTURE 
Percent Moisture 1.75 0 

PURGEABLE AROMATICS 
Benzene ND 1.1 

Toluene ND 1.1 

Ethyl benzene ND 1.1 

m,p-Xylene ND 1.1 

o-Xylene ND 1.1 

Xylenes ,Total ND 1.1 

Surr: 1 ,4-Difluorobenzene 100 % 77-126 

Surr: 4-Bromofluorobenzene 101 % 60-160 

!Prep Method 

lsW5035A 

Qualifiers: 

!Prep Date I Prep Initials I Prep Factor I 
lo2/04t2009 11 :5o !Field !1.06 I 

ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

* -Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC - Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/0918:04 CFS 4896947 

MCL SW8021B Units: ug/Kg-dry 
02/07/09 19:01 EMB 4898653 

02/07/09 19:01 EMB 4898653 

02/07/09 19:01 EMB 4898653 

02/07/09 19:01 EMB 4898653 

02/07/09 19:01 EMB 4898653 

02/07/09 19:01 EMB 4898653 

02/07/09 19:01 EMB 4898653 

02/07/09 19:01 EMB 4898653 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 10 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-9 Collected: 02/04/2009 11:30 SPL Sample ID: 09020166-09 

Site: Jal#4--1st quarter 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 2.96 0 

PURGEABLE AROMATICS 
Benzene ND 

Toluene ND 

Ethyl benzene ND 

m,p-Xylene ND 

a-Xylene ND 

Xylenes ,Total ND 

Surr: 1 ,4-Difluorobenzene 99 .9 % 77-126 

Surr: 4-Bromofluorobenzene 100 % 60-160 

I Prep Method 

lsw5035A 

Qualifiers: 

I Prep Date I Prep Initials I Prep Factor I 
lo2t04t2009 11:30 !Field 11.00 I 

ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

*-Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/09 18:04 CFS 4896946 

MCL SW80218 Units: ug/Kg-dry 
02107109 19:30 EMB 4898654 

02/07/0919:30 EMB 4898654 

02107109 19:30 EMB 4898654 

02107109 19:30 EMB 4898654 

02107109 19:30 EMB 4898654 

02107109 19:30 EMB 4898654 

02107109 19:30 EMB 4898654 

02107109 19:30 EMB 4898654 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-10 Collected: 02/04/2009 11:43 SPL Sample ID: 09020166-10 

Site: Jal#4--1st quarter 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 7.42 0 

PURGEABLE AROMATICS 
Benzene ND 1.1 

Toluene ND 1.1 

Ethyl benzene ND 1.1 

m,p-Xylene ND 1.1 

o-Xylene ND 1.1 

Xylenes ,Total ND 1.1 

Surr: 1 ,4-Difluorobenzene 100 % 77-126 

Surr: 4-Bromofluorobenzene 103 % 60-160 

lPrep Method 

lsw5035A 

Qualifiers: 

I Prep Date I Prep Initials lPrep Factor I 
lo2t04/2009 11 :43 lField lo.98 I 

ND/U - Not Detected at lhe Reporting Limit 

BN - Analyte detected in the associated Method Blank 

*-Surrogate Recovery Outside Advisable QC Limits 

J - Estimated Value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL 02216 Units: wt% 
02/06/0918:04 CFS 4896945 

MCL SW8021B Units: ug/Kg-dry 
02/07/0919:59 EMB 4898655 

02/07/09 19:59 EMB 4898655 

02/07/09 19:59 EMB 4898655 

02/07/09 19:59 EMB 4898655 

02/07/09 19:59 EMB 4898655 

02/07/0919:59 EMB 4898655 

02/07/09 19:59 EMB 4898655 

02/07/09 19:59 EMB 4898655 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D- Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

09020166 Page 12 
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Analysis: 

Method: 

Quality Control Report 

Purgeable Aromatics 

SW8021B 

El Paso 
W-BEN-01-30-09-SAH-01/4100417111 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

09020166 

R264706 

Method Blank Samples in Analytical Batch: 

RuniD: HP _0_0902068-4898635 Units: ug/kg Lab Sam[!le ID Client Sam[!le ID 

Analysis Date: 0210612009 20:18 Analyst: EMB 09020166-05A HA-5 (0-1) 

Qualifiers: 

Analy1e 

Benzene 
Ethyl benzene 
Toluene 
m,p-Xylene 
o-Xvtene 
Xvlenes Total 

Surr: 1 ,4-Difluorobenzene 
Surr: 4-Bromofl uorobenzene 

RuniD: 

Analysis Date: 

09020166-06A 

09020166-07 A 

09020166-08A 

09020 166-09A 
Result Rep Limit 

ND 1.0 
ND 1.0 09020166-10A 

ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

100.2 85-115 
99.9 85-115 

Laboratory Control Sam[!le (LCSI 

Units: 

Analyst: 

ug/Kg 

EMB 

HA-6 (0-1) 

HA-7 (0-1) 

HA-8 

HA-9 

HA-10 

Preparation Date: 

HP _0_0902068-4898636 

02/06/2009 20:46 

02/06/2009 20:46 Prep By: Method SW5030B 

Analy1e Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Benzene 20.0 20.8 104 70 130 

Ethylbenzene 20.0 21 .1 106 70 130 

Toluene 20.0 20.4 102 70 130 

m,p-Xylene 40.0 41.4 103 70 130 

a-Xylene 20 .0 20.3 101 70 130 

Xylenes ,Total 60.0 61.7 103 70 130 

Surr: 1 ,4-Difluorobenzene 100 99.8 99.8 77 126 

Surr: 4-Bromofluorobenzene 100 101 101 60 160 

Matrix S[!ike !MSI I Matrix S[!ike Du[!licate !MSDI 

Sample Spiked: 09020175-01 

RuniD: HP _0_0902068-4898639 

Analysis Date: 02/06/2009 22:13 

Preparation Date: 02/06/2009 15:34 

ND/U- Not Detected at the Reporting Limit 

BN - Analy1e detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

Units: ug/Kg 

Analyst: EMB 

Prep By: XM L Method SW5030B 

Ml - Matrix Interference 

D - Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

TNTC- Too numerous to count 09020166 Page 14 

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules. 
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Analysis: 

Method: 

Benzene 

Ethyl benzene 

Toluene 

m,p-Xylene 

o-Xylene 

Xylenes,Total 

Quality Control Report 

Purgeable Aromatics 

SW8021B 

Analyte Sample 
Result 

ND 

ND 

ND 

ND 

ND 

ND 

El Paso 
W-BEN-01-30-09-SAH-01/4100417111 

MS MS MS% MSD 
Spike Result Recovery Spike 
Added Added 

20 16.2 81.1 20 

20 14.8 73.9 20 

20 15.0 74.9 20 

40 27.9 69.8 40 

20 13.6 68.0 20 

60 41.5 69.2 60 

MSD 
Result 

18.7 

18.2 

18.0 

35.1 

17.2 

52.3 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

MSD% 
Recovery 

93.7 

91.0 

89.8 

87.7 

86.1 

87.1 

09020166 

R264706 

RPD RPD 
Limit 

14.4 32 

20.7 32 

18.0 34 

22.6 34 

23.5 32 

22.9 32 

Surr: 1 ,4-Difluorobenzene ND 100 101 101 100 100 100 0.228 30 

Surr: 4-Bromofluorobenzene NO 100 102 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

102 100 98.0 98.0 

Ml - Matrix Interference 

D- Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

4.05 30 

N/C - Not Calculated- Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

Low High 
Limit Limit 

36 139 

25 138 

31 138 

25 139 

19 144 

19 144 

77 126 

60 160 

TNTC- Too numerous to count 09020166 Page 15 

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules . 
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Analysis: 

Method: 

Quality Control Report 

Purgeable Aromatics 

SW8021B 

El Paso 
W-BEN-01-30-09-SAH-01/4100417111 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch 10: 

09020166 

R265005 

Method Blank Samples in Analytical Batch: 

RuniD : HP _U_090211 B-4904282 Units: ug/Kg Lab Sample ID 

09020166-01 A 

09020166-02A 

09020166-03A 

09020166-04A 

Client Sample ID 

HA-1 (0-1) Analysis Date: 02/11/2009 13:43 Analyst: NMa 

Preparation Date: 02/1112009 13:43 Prep By: Method HA-2 (0-1) 

Qualifiers: 

HA-3 (0-1) 

Analyte Result Rep Limit 
HA-4 (0-1) 

Benzene NO 1.0 
Ethvlbenzene NO 1.0 
Toluene NO 1.0 
mJ):Xylene NO 1.0 
o-Xvlene NO 1.0 
Xvlenes Total NO 1.0 

Surr: 1 4-0 ifluorobenzene 105.9 77-1 26 
Surr: 4-Bro mofluorobenzene 113.4 60-1 60 

Laboratory Control Sample ILCSl 

RuniD: HP _U_090211 B-4904281 Units : ug/Kg 

Analysis Date: 02/11/2009 13:13 Analyst: NMa 

Preparation Date: 02/11/2009 13:1 3 Prep By: Method SW5030B 

Analyte Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Benzene 20.0 20.9 104 70 130 

Ethylbenzene 20.0 21.6 108 70 130 

Toluene 20.0 20.6 103 70 130 

m,p-Xylene 40.0 42.4 106 70 130 

o-Xylene 20.0 20.5 102 70 130 

Xylenes ,Total 60 .0 62.9 105 70 130 

Surr: 1 ,4-Difluorobenzene 100 107 107 77 126 

Surr: 4-Bromofluorobenzene 100 114 114 60 160 

Matrix Spike IMSl I Matrix Spike Duplicate IMSDl 

Sample Spiked : 09020214-01 

RuniD: HP _U_090211 B-4904293 

Analysis Date: 02/11/2009 21:42 

Preparation Date: 02/11/2009 14:04 

ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

Units : ug/Kg 

Analyst: NMa 

Prep By: XML Method SW5030B 

Ml - Matrix Interference 

D- Recovery Unreportable due to Dilution 

• - Recovery Outside Advisable QC Limits 

N/C- Not Calculated- Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

TNTC- Too numerous to count 09020166 Page 16 

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 
calculated by the SPL Ll MS system are derived from QC data prior to the application of rounding rules. 
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Analysis: 

Method: 

Benzene 

Ethyl benzene 

Toluene 

m,p-Xylene 

a-Xylene 

Xylenes ,Total 

Quality Control Report 

Purgeable Aromatics 

SW8021B 

Analyte Sample 
Result 

NO 

NO 

NO 

ND 

ND 

NO 

El Paso 
W-BEN-01-30-09-SAH-01/4100417111 

MS MS MS% MSD 
Spike Result Recovery Spike 
Added Added 

20 19.7 98.3 20 

20 17.4 82.7 20 

20 17.7 88.3 20 

40 30.8 77.0 40 

20 14.5 72.3 20 

60 45.3 75.5 60 

MSD 
Result 

18.7 

17.8 

17.5 

32 .7 

16.0 

48.7 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON , TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

MSD% 
Recovery 

93.7 

84.7 

87.5 

81.8 

80.1 

81.2 

09020166 

R265005 

RPD RPD 
Limit 

4.76 32 

2.32 32 

0.865 34 

6.02 34 

10.2 32 

7.38 32 

Surr: 1 ,4-Difluorobenzene NO 100 112 112 100 112 112 0.132 30 

Surr: 4-Bromofluorobenzene NO 100 116 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

BN - Analyte detected in the associated Method Blank 

J- Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

116 100 122 122 

Ml - Matrix Interference 

D- Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

5.01 30 

N/C - Not Calculated -Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

Low High 
Limit Limit 

36 139 

25 138 

31 138 

25 139 

19 144 

19 144 

77 126 

60 160 

TNTC- Too numerous to count 09020166 Page 17 

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules. 
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Analysis: 

Method: 

Qualifiers: 

Quality Control Report 

PERCENT MOISTURE 

02216 

EIPaso 
W-BEN-01-30-09-SAH-01/4100417111 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON , TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

09020166 

R264627C 

Samples in Analytical Batch: 

Lab Sam~le ID Client Samgle ID 

09020166-01 B HA-1 (0-1) 

09020166-028 HA-2 (0-1) 

09020166-038 HA-3 (0-1) 

09020166-048 HA-4 (0-1) 

09020166-058 HA-5 (0-1) 

09020166-068 HA-6 (0-1) 

09020166-078 HA-7 (0-1) 

09020166-088 HA-8 

09020166-098 HA-9 

09020166-1 OB HA-10 

Sam~le Du~licate 

Original Sample: 09020166-01 

RuniD: WET _090206K-4896955 Units: wt% 

Analysis Date: 0210612009 18:04 Analyst: CFS 

Analyte Sample DUP RPD RPD 
Result Result Limit 

Percent Moisture 1.08 1.075 0.134 20 

ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

BN - Analyte detected in the associated Method Blank 

J - Estimated value between MDL and PQL 

D- Recovery Unreportable due to Dilution 

• - Recovery Outside Advisable QC Limits 

E - Estimated Value exceeds calibration curve 

N/C - Not Calculated -Sample concentration is greater than 4 times the amount of spike added . Control limits do not apply. 

TNTC- Too numerous to count 09020166 Page 18 

QC results presented on the QC Summary Report have been rounded . RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules. 
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Sample Receipt Checklist 

And 
Chain of Custody 
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Sample Receipt Checklist 

Workorder: 09020166 

Date and Time Received : 2/5/2009 10:00:00 AM 

Temperature: 3.0°C 

1 . Shipping container/cooler in good condition? Yes ~ 

2. Custody seals intact on shippping container/cooler? Yes ~ 

3. Custody seals intact on sample bottles? Yes D 

4. Chain of custody present? Yes ~ 

5. Chain of custody signed when relinquished and received? Yes ~ 

6. Chain of custody agrees with sample labels? Yes ~ 

7. Samples in proper container/bottle? Yes ~ 

8. Sample containers intact? Yes ~ 

g. Sufficient sample volume for indicated test? Yes ~ 

10. All samples received within holding time? Yes ~ 

11. Container/Temp Blank temperature in compliance? Yes ~ 

12. Water - VOA vials have zero headspace? Yes ~ 

13. Water- Preservation checked upon receipt (except VOA*)? Yes D 

*VOA Preservation Checked After Sample Analysis 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON , TX 77054 

(713) 660-0901 

Received By: RE 

Carrier name: Fedex-Standard Overnight 

Chilled by: Water Ice 

NoD Not Present D 

NoD Not Present D 

NoD Not Present ~ 

No D 

No D 

NoD 

NoD 

No D 

No D 

NoD 

NoD 

NoD VOA Vials Not Present D 

No D Not Applicable ~ 

SPL Representative: 
~==============~ 

Client Name Contacted: 

Contact Date & Time: 

Non Conformance 
Issues: 

Client Instructions: 

L_------------------------~ 

L_ __________________________ ~ 

09020166 Page 20 
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E vira mental 
T lin 

I Rl:. ll:f:IP.IllliJ 
4619 N. Santa Fe, OKC, OK 7311 8 - (405) 488-2400- (405) 488-2404 fax 

Client: Mr. Scott Haas 
Benham 
3700 W. Robinson, Ste. 200 
Norman, OK 73072 

Analytical Report 

Report Date: 02/16/2009 

Order# 2009020083 
Project# 4100417111 

Laborato1y Certificate # 7 211 

Project: Jal #4 

Analytical Results 
Client Sample ID: HA-1 (0·1 ) 

Sample Collected : 02/03/2009 @08:18 

Parameter 
Conductivity on Saturated Paste 

Client Sample ID: HA-1 (1·2) 

Result 
28600 

Sample Collected : 02/03/2009 @ 08:25 

Parameter 
Conductivity on Saturated Paste 

Client Sample ID: HA-1 (2-3) 

Result 
16000 

Sample Collected : 02/03/2009 @ 08:30 

Parameter 
Conductivity on Saturated Paste 

Order # : 2009020083 

Result 
8110 

Units 
~mhos/em 

Units 
~mhos/em 

Units 
~mhos/em 

Analyzed On 
02/11/2009 03:25:00 PM 

Analyzed On 
02/11 /2009 03: 25:00 PM 

Analyzed On 
02/11 /2009 03:25:00 PM 

ETIID: 1 

Matrix: Solids 

Analyst Method 
LH 120.1 

ETIID: 2 

Matrix: Solids 

Analyst Method 
LH 120.1 

ETI ID: 3 

Matrix: Solids 

Analyst Method 
LH 120.1 
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Analytical Results 
Client Sample 10: HA-2 (0-1) ETIIO: 4 

Sample Collected : 02/03/2009@ 09:03 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 25500 !Jmhos/cm 02/11/2009 03:25:00 PM LH 120.1 

Client Sample 10: HA-2 (1-2) ETIIO: 5 

Sample Collected : 02/03/2009 @09:1 0 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 10800 !Jmhos/cm 02/11/2009 03:25:00 PM LH 120.1 

Client Sample 10: HA-2 (2-3) ETI IO: 6 

Sample Collected : 02/03/2009 @09:15 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 7510 !Jmhos/cm 02/11/2009 03:25:00 PM LH 120.1 

Client Sample 10: HA-3 (0-1) ETI IO: 7 

Sample Collected : 02/03/2009@ 09:40 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 12900 !Jmhos/cm 02/11/2009 03:25:00 PM LH 120.1 

Client Sample 10: HA-3 (1-2) ETI IO: 8 

Sample Collected : 02/03/2009@ 09:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 6150 !Jmhos/cm 02/11/2009 03:25:00 PM LH 120.1 

Client Sample 10: HA-3 (2-3) ETIIO: 9 

Sample Collected : 02/03/2009@ 10:00 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 11800 !Jmhos/cm 02/11/2009 03:25:00 PM LH 120.1 

Order#: 2009020083 Page 2 of6 



Analytical Results 
Client Sample ID: HA-4 (0-1 ) ETIID: 10 

Sample Collected : 02/03/2009 @ 11 :1 0 Matrix: Solids 

Parameter Result Units Anall:zed On Anall:st Method 
Conductivity on Saturated Paste 21600 IJmhos/cm 02/11 /2009 03:25:00 PM LH 120.1 

Client Sample ID: HA-4 (1·2) ETIID: 11 

Sample Collected : 02/03/2009 @ 11 :15 Matrix: Solids 

Parameter Result Units Anall:zed On Anall:st Method 
Conductivity on Saturated Paste 10600 IJmhos/cm 02/11 /2009 03:25:00 PM LH 120.1 

Client Sample ID: HA-4 (2-3) ETI ID: 12 

Sample Collected : 02/03/2009 @ 11:22 Matrix: Solids 

Parameter Result Units Anall:zed On Anall:st Method 
Conductivity on Saturated Paste 12400 IJmhos/cm 02/11/2009 03:25:00 PM LH 120.1 

Client Sample ID: HA-5 (0-1 ) ETIID: 13 

Sample Collected : 02/03/2009 @ 11 :35 Matrix: Solids 

Parameter Result Units Anall:zed On Anall:st Method 
Conductivity on Saturated Paste 4400 1Jmhos/cm 02/13/2009 09 00:00 AM LH 120.1 

Client Sample ID: HA-5 (1·2) ETIID: 14 

Sample Collected : 02/03/2009 @ 11 :43 Matrix: Solids 

Parameter Result Units Anall:zed On Anall:st Method 
Conductivi ty on Saturated Paste 2080 IJmhos/cm 02/13/2009 09: 00:00 AM LH 120.1 

Client Sample ID: HA-5 (2-3) ETIID: 15 

Sample Collected : 02/03/2009 @ 11 :50 Matrix: Solids 

Parameter Result Units Anall:zed On Analyst Method 
Conductivity on Saturated Paste 3420 1Jmhos/cm 02/1 3/2009 09:00:00 AM LH 120.1 

Order#: 2009020083 Page 3 of6 



Analytical Results 
Client Sample ID: HA-6 (0-1) ETI ID: 16 

Sample Collected : 02/03/2009 @ 12:40 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 9770 !Jmhos/cm 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-6 (1-2) ETI ID: 17 

Sample Collected : 02/03/2009 @ 12:53 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5630 !Jmhos/cm 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-6 (2-3) ETIID: 18 

Sample Collected : 02/03/2009 @ 13:01 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 11000 !Jmhos/cm 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-7 (0-1) ETIID: 19 

Sample Collected : 02103/2009@ 14:13 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 27000 !Jmhos/cm 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-7 (1-2) ETIID: 20 

Sample Collected : 02/03/2009@ 14:20 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5070 !Jmhos/cm 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-7 (2-3) ETIID: 21 

Sample Collected : 02/03/2009@ 14:30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 3960 !Jmhos/cm 02/13/2009 09:00:00 AM LH 120.1 
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Analytical Results 
Client Sample ID: HA-8 (0-1) ETI ID: 22 

Sample Collected : 02/04/2009@ 09:00 Matrix: Solids 

Parameter Result Units Anal_yzed On Anal_yst Method 
Conductivity on Saturated Paste 25500 ~mhos/em 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-8 (1·2) ETIID: 23 

Sample Collected : 02/04/2009 @ 09:09 Matrix: Solids 

Parameter Result Units Anal_yzed On Anal:yst Method 
Conductivity on Saturated Paste 6210 ~mhos/em 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-8 (2·3) ETI ID: 24 

Sample Collected : 02/04/2009 @09:16 Matrix: Solids 

Parameter Result Units Anal_yzed On Anal:yst Method 
Conductivity on Saturated Paste 14300 ~mhos/em 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-9 (0-1) ETI ID: 25 

Sample Collected : 02/04/2009@ 09:40 Matrix: Solids 

Parameter Result Units Anal_yzed On Anal:yst Method 
Conductivity on Saturated Paste 5720 ~mhos/em 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-9 (1-2) ETI ID: 26 

Sample Collected : 02/04/2009@ 09:55 Matrix: Solids 

Parameter Result Units Anal_yzed On Anal_yst Method 
Conductivity on Saturated Paste 1210 ~mhos/em 02/13/2009 09:00:00 AM LH 120.1 

Client Sample ID: HA-9 (2-3) ETI ID: 27 

Sample Collected : 02/04/2009@ 10:03 Matrix: Solids 

Parameter Result Units Anal_yzed On Anal:yst Method 
Conductivity on Saturated Paste 3010 ~mhos/em 02/13/2009 09:00:00 AM LH 120.1 
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Analytical Results 
Client Sample ID: HA-10 (0-1 ) 

Sample Collected : 02/04/2009 @ 10:15 

Parameter 
Conductivity on Saturated Paste 

Client Sample ID: HA-10 (1-2) 

Result 
8330 

Sample Collected : 02/04/2009 @ 10:22 

Parameter 
Conductivity on Saturated Paste 

Client Sample ID: HA-10 (2-3) 

Result 
3300 

Sample Collected : 02/04/2009 @ 10:27 

Parameter 
Conductivity on Saturated Paste 

Respectfully Submitted: 

?uJ{i):!E_J 
Russell Britten 
President 

Result 
13600 

Units 
!Jmhos/cm 

Units 
IJmhos/cm 

Units 
!Jmhos/cm 

Analyzed On 
02/13/2009 09:00:00 AM 

Analyzed On 
02/1 3/2009 09:00:00 AM 

Analyzed On 
02/13/2009 09:00:00 AM 

Unless ETI receives prior notification, all sample material not consumed in analysis will be retained for a period of 30 days before disposal. 

Order #: 2009020083 

ETI ID: 28 

Matrix: Solids 

Analyst Method 
LH 120.1 

ETIID: 29 

Matrix: Solids 

Analyst Method 
LH 120.1 

ETI ID: 30 

Matrix: Solids 

Analyst Method 
LH 120.1 
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I 

461 9 N. Santa Fe, OKC, OK 73118- (405) 488-2400 - (405) 488-2404 fax 

Client: Mr. Scott Haas 
Benham 
3700 W. Robinson, Ste. 200 
Norman, OK 73072 

Analytical Report 

Report Date: 

Order# 
Project# 

07/27/2009 
2009050169 
4100417112 

Laborat01y Certificate# 7211 

Project: El Paso Natural Gas Jal #4 

Analytical Results 
Client Sample 10: HA-11 (0-1 ) 

Sample Collected : 05/05/2009 @ 11 :30 

Parameter 
Conductivity on Saturated Paste 

Client Sample 10: HA-11 (1-2) 

Result 
7940 

Sample Collected : 05/05/2009 @ 11 :35 

Parameter 
Conductivity on Saturated Paste 

Client Sample 10: HA-11 (2-3) 

Result 
3760 

Sample Collected : 05/05/2009 @ 11 :40 

Parameter 
Conductivity on Saturated Paste 

Order#: 20090501 69 

Result 
6340 

Units 
~mhos/em 

Units 
~mhos/em 

Units 
~mhos/em 

Analyzed On 
05/15/2009 10:45:00 AM 

Analyzed On 
05/15/2009 10:45:00 AM 

Analyzed On 
05/1 5/2009 10:45:00 AM 

ETIIO: 1 

Matrix: Solids 

Analyst Method 
LH 2510BMod 

ETIIO: 2 

Matrix: Solids 

Analyst Method 
LH 2510BMod 

ETIIO: 3 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 
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Analytical Results 
Client Sample 10: HA-11 (3-4) ETI IO: 4 

Sample Collected : 05/05/2009 @ 11 :48 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5030 ~mhos/em 05/1 5/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-11 (4-5) ETI IO: 5 

Sample Collected : 05/05/2009 @ 11 :57 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5350 ~mhos/em 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-11 (5-6) ETI IO: 6 

Sample Collected : 05/05/2009 @ 12:07 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 9280 ~mhos/em 05/1 5/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-11 (6-7) ETI IO: 7 

Sample Collected : 05/05/2009 @ 12:20 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 12500 ~mhos/em 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-11 (7-8) ETIIO: 8 

Sample Collected : 05/05/2009 @ 12:26 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 12300 ~mhos/em 05/1 5/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-17 (0-1 ) ETI IO: 9 

Sample Collected : 05/06/2009 @ 09:00 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1660 ~mhos/em 05/1 5/2009 10:45:00 AM LH 2510 B Mod 

Order#: 20090501 69 Page 2 of 17 



Analytical Results 
Client Sample 10: HA-17 (1·2) ETIIO: 10 

Sample Collected : 05/06/2009 @ 09:05 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1350 1Jmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-17 (2·3) ETIIO: 11 

Sample Collected : 05/06/2009 @09:10 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 2330 1Jmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-17 (3-4) ETIIO: 12 

Sample Collected : 05/06/2009 @09:15 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 3220 1Jmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-17 (4-5) ETIIO: 13 

Sample Collected : 05/06/2009 @ 09:20 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 6780 1Jmhos/cm 05/15/2009 10:45:00 AM LH 2510BMod 

Client Sample 10: HA-28 (0·1 ) ETIIO: 14 

Sample Collected : 05/06/2009 @ 16:05 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 2190 1Jmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-12 (0·1) ETIIO: 15 

Sample Collected : 05/05/2009 @ 12:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 19700 IJmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Order#: 20090501 69 Page 3 of 17 



Analytical Results 
Client Sample ID: HA-12 (1-2) ETI ID: 16 

Sample Collected : 05/05/2009@ 12:51 Matrix: Solids 

Parameter Result Units Anal~zed On Anal~st Method 
Conductivity on Saturated Paste 5220 iJmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample ID: HA-12 (2-3) ETI ID: 17 

Sample Collected : 05/05/2009 @ 13:02 Matrix: Solids 

Parameter Result Units Anal~zed On Anal~st Method 
Conductivity on Saturated Paste 5140 iJmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample ID: HA-12 (3-4) ETI ID: 18 

Sample Collected : 05/05/2009@ 13:10 Matrix: Solids 

Parameter Result Units Anal~zed On Anal~st Method 
Conductivity on Saturated Paste 4650 iJmhos/cm 05/15/2009 10:45:00 AM LH 2510 B Mod 

Client Sample ID: HA-12 (4-5) ETIID: 19 

Sample Collected : 05/05/2009@ 13:16 Matrix: Solids 

Parameter Result Units Anal~zed On Anal~st Method 
Conductivity on Saturated Paste 4080 iJmhos/cm 05/15/2009 1 0:45:00 AM LH 2510 B Mod 

Cl ient Sample ID: HA-12 (5-6) ETIID: 20 

Sample Collected : 05/05/2009 @ 13:22 Matrix: Solids 

Parameter Result Units Anal~zed On Anal~st Method 
Conductivity on Saturated Paste 5910 iJmhos/cm 05/15/2009 1 0:45:00 AM LH 2510 B Mod 

Cl ient Sample ID: HA-12 (6-7) ETI ID: 21 

Sample Collected : 05/05/2009@ 13:25 Matrix: Solids 

Parameter Result Units Anal~zed On Anal~st Method 
Conductivity on Saturated Paste 7220 iJmhos/cm 05/15/200911:15:00 AM LH 2510 B Mod 

Order#: 2009050169 Page 4 of 17 



Analytical Results 
Client Sample 10: HA-12 (7-8) ETIIO: 22 

Sample Collected : 05/05/2009@ 13:30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5660 iJmhos/cm 05/15/2009 11:15:00 AM LH 2510 B Mod 

Client Sample 10: HA-19 (0-1) ETIIO: 23 

Sample Collected : 05/06/2009@ 10:40 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 2780 iJmhos/cm 05/15/2009 11:15:00 AM LH 2510 B Mod 

Client Sample 10: HA-19 (1-2) ETIIO: 24 

Sample Collected : 05/06/2009 @ 10:45 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 2090 !Jmhos/cm 05/15/2009 11:15:00 AM LH 2510 B Mod 

Client Sample 10: HA-19 (2-3) ETIIO: 25 

Sample Collected : 05/06/2009@ 10:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 4320 iJmhos/cm 05/15/2009 11:15:00 AM LH 2510 B Mod 

Client Sample 10: HA-19 (3-4) ETIIO: 26 

Sample Collected : 05/06/2009@ 10:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 4340 iJmhos/cm 05/15/2009 11 :15:00 AM LH 2510 B Mod 

Client Sample 10: HA-19 (4-5) ETIIO: 27 

Sample Collected : 05/06/2009@ 10:58 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 3750 !Jmhos/cm 05/15/2009 11:15:00 AM LH 2510 B Mod 

Order #: 2009050169 Page 5 of 17 



Analytical Results 
Client Sample 10: HA-14 (0·1 ) ETI IO: 28 

Sample Collected : 05/05/2009 @ 14:24 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Chloride - Saturated Paste 941 mg/Kg 07/24/2009 10:36:51 AM LH 300.0 

• Analyzed Oul of Hold Time 

Conductivity on Saturated Paste 12000 j.Jmhos/cm 05/1 5/2009 11:15:00 AM LH 2510 B Mod 

Client Sample 10: HA-14 (1·2) ETIIO: 29 

Sample Collected : 05/05/2009 @ 14:30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5800 j.Jmhos/cm 05/15/2009 11:15:00 AM LH 2510 B Mod 

Client Sample 10: HA-14 (2·3) ETI IO: 30 

Sample Collected : 05/05/2009 @ 14:35 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 9300 iJmhos/cm 05/15/2009 11 :15:00 AM LH 2510 B Mod 

Client Sample 10: HA-14 (3·4) ETI IO: 31 

Sample Collected : 05/05/2009 @ 14:45 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 9530 j.Jmhos/cm 05/1 5/2009 11 :15:00 AM LH 2510 B Mod 

Client Sample 10: HA-14 (4·5) ETI IO: 32 

Sample Collected : 05/05/2009 @ 14:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 10300 j.Jmhos/cm 05/15/2009 11:1 5:00 AM LH 2510 B Mod 

Client Sample 10: HA-14 (5·6) ETI IO: 33 

Sample Collected : 05/05/2009 @ 14:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 11800 iJmhos/cm 05/15/2009 11:15:00 AM LH 2510 B Mod 
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Analytical Results 
Client Sample ID: HA-14 (6·7) ETIID: 34 

Sample Collected : 05/05/2009 @ 15:02 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 10700 ~mhos/em 05/15/2009 11:15:00 AM LH 2510 B Mod 

Client Sample ID: HA-14 (7-8) ETI ID: 35 

Sample Collected : 05/05/2009 @ 15:07 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 14500 ~mhos/em 05/15/2009 11:15:00 AM LH 2510 B Mod 

Client Sample ID: HA-13 (0·1) ETI ID: 36 

Sample Collected : 05/06/2009 @ 11 :20 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1700 ~mhos/em 05/15/200911 :15:00AM LH 2510 B Mod 

Client Sample ID: HA-13 (1·2) ETIID: 37 

Sample Collected : 05/06/2009 @ 11 :25 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1370 ~mhos/em 05/15/2009 11 :15:00 AM LH 2510 B Mod 

Client Sample ID: HA-13 (2·3) ETI ID: 38 

Sample Collected : 05/06/2009 @ 11 :30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1530 ~mhos/em 05/15/2009 11 :15:00 AM LH 2510 B Mod 

Client Sample ID: HA-13 (3-4) ETI ID: 39 

Sample Collected : 05/06/2009 @ 11 :35 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1890 ~mhos/em 05/15/2009 11 :15:00 AM LH 2510 B Mod 
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Analytical Results 
Client Sample 10: HA-13 (4-5) ETI IO: 40 

Sample Collected : 05/06/2009 @ 11 :40 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 1830 IJmhos/cm 05/15/200911:15:00AM LH 2510 B Mod 

Client Sample 10: HA-20 (0-1) ETI IO: 41 

Sample Collected : 05/06/2009@ 10:38 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 3290 IJmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 

Client Sample 10: HA-15 (0-1) ETI IO: 42 

Sample Collected : 05/05/2009@ 15:26 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Chloride - Saturated Paste 11300 mg/Kg 07/23/2009 06:09:13 PM LH 300.0 

• Analyzed Out of Hold Time 

Conductivity on Saturated Paste 43400 1Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-15 (1-2) ETIIO: 43 

Sample Collected : 05/05/2009@ 15:32 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 6730 IJmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 

Client Sample 10: HA-15 (2-3) ETIIO: 44 

Sample Collected : 05/05/2009@ 15:35 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 7570 IJmhos/cm 05/15/2009 11:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-15 (3-4) ETIIO: 45 

Sample Collected : 05/05/2009@ 15:40 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 6140 1Jmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 
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Analytical Results 
Client Sample 10: HA-15 (4-5) ETIIO: 46 

Sample Collected : 05/05/2009 @ 15:48 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 6400 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 8 Mod 

Client Sample 10: HA-15 (5-6) ETIIO: 47 

Sample Collected : 05/05/2009 @ 15:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 6750 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 8 Mod 

Client Sample 10: HA-15 (6-7) ETIIO: 48 

Sample Collected : 05/05/2009 @ 16:00 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 7150 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 8 Mod 

Client Sample 10: HA-15 (7-8) ETI IO: 49 

Sample Col lected : 05/05/2009 @ 16:08 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 12900 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 8 Mod 

Client Sample 10: HA-25 (0-1) ETI IO: 50 

Sample Collected : 05/06/2009@ 14:15 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 546 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 8 Mod 

Client Sample 10: HA-25 (1 -2) ETI IO: 51 

Sample Collected : 05/06/2009@ 14:20 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 321 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 8 Mod 
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Analytical Results 
Client Sample 10: HA-25 (2·3) ETI IO: 52 

Sample Collected : 05/06/2009@ 14:25 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 279 iJmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 

Client Sample 10: HA-25 (3·4) ETIIO: 53 

Sample Collected : 05/06/2009@ 14:30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 197 iJmhos/cm 05/15/2009 11:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-25 (4-5) ETI IO: 54 

Sample Collected : 05/06/2009@ 14:40 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 275 iJmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 

Client Sample 10: HA-16 (0·1) ETIIO: 55 

Sample Collected : 05/05/2009@ 16:10 Matrix: Solids 

Parameter Resu lt Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 10300 iJmhos/cm 05/15/2009 11:45:00 AM LH 2510 B Mod 

Client Sample 10: HA-16 (1·2) ETIIO: 56 

Sample Collected : 05/05/2009@ 16:13 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 3840 iJmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 

Client Sample 10: HA-16 (2·3) ETIIO: 57 

Sample Collected : 05/05/2009@ 16:16 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5910 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 B Mod 
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Analytical Results 
Client Sample 10: HA-16 (3-4) ETIIO: 58 

Sample Collected : 05/05/2009@ 16:19 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5730 IJmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 

Cl ient Sample 10: HA-16 (4-5) ETIIO: 59 

Sample Collected : 05/05/2009@ 16:23 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 4940 !Jmhos/cm 05/15/2009 11:45:00 AM LH 2510 B Mod 

Cl ient Sample 10: HA-16 (5-6) ETI IO: 60 

Sample Collected : 05/05/2009@ 16:26 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Chloride - Saturated Paste 5020 mg/Kg 07/23/2009 05:26:57 PM LH 300.0 

• Analyzed Out of Hold Time 

Conductivity on Saturated Paste 2750 IJmhos/cm 05/15/2009 11 :45:00 AM LH 2510 B Mod 

Cl ient Sample 10: HA-16 (6-7) ETI IO: 61 

Sample Collected : 05/05/2009@ 16:30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1890 !Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-16 (7-8) ETI IO: 62 

Sample Collected : 05/05/2009@ 16:40 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 2060 IJmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Cl ient Sample 10: HA-22 (0-1) ETI IO: 63 

Sample Collected : 05/06/2009@ 12:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 938 IJmhos/cm 05/15/2009 02 :20:00 PM LH 2510 B Mod 
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Analytical Results 
Client Sample 10: HA-22 (1-2) ETI IO: 64 

Sample Collected : 05/06/2009@ 12:52 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 563 J.Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-22 (2-3) ETIIO: 65 

Sample Collected : 05/06/2009@ 12:56 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 556 J.Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-22 (3-4) ETI IO: 66 

Sample Collected : 05/06/2009@ 13:05 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 385 J.Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-22 (4-5) ETI IO: 67 

Sample Collected : 05/06/2009@ 13:12 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 430 J.Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-24 (0-1) ETI IO: 68 

Sample Collected : 05/06/2009@ 13:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 408 J.Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-24 (1-2) ETI IO: 69 

Sample Collected : 05/06/2009@ 13:56 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 369 J.Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Order#: 2009050169 Page 12 of 17 



Analytical Results 
Client Sample 10: HA-24 (2-3) ETIIO: 70 

Sample Collected : 05/06/2009@ 13:58 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 441 J.lmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-24 (3-4) ETIIO: 71 

Sample Collected : 05/06/2009@ 14:04 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 344 J.lmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-24 (4-5) ETI IO: 72 

Sample Collected : 05/06/2009 @ 14:10 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 356 J.lmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-27 (0-1) ETI IO: 73 

Sample Collected : 05/06/2009@ 15:40 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 507 !Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-27 (1-2) ETI IO: 74 

Sample Collected : 05/06/2009@ 15:45 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 465 J.lmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-27 (2-3) ETI IO: 75 

Sample Collected : 05/06/2009 @ 15:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 341 !Jmhos/cm 05/15/2009 02:20:00 PM LH 2510 B Mod 
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Analytical Results 
Client Sample 10: HA-27 (3·4) ETIIO: 76 

Sample Collected : 05/06/2009@ 15:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Chloride - Saturated Paste 36.0 mg/Kg 07/24/2009 09:40:36 AM LH 300.0 

• Analyzed Out of Hold Time 

Conductivity on Saturated Paste 420 ~mhos/em 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-27 (4·5) ETI IO: 77 

Sample Collected : 05/06/2009@ 16:00 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 263 ~mhos/em 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-30 (0-1) ETIIO: 78 

Sample Collected : 05/07/2009 @08:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 833 ~mhos/em 05/15/2009 02 :20:00 PM LH 2510 B Mod 

Client Sample 10: HA-30 (1-2) ETIIO: 79 

Sample Collected : 05/07/2009@ 08:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1020 ~mhos/em 05/15/2009 02 :20:00 PM LH 2510 B Mod 

Client Sample 10: HA-30 (2-3) ETIIO: 80 

Sample Collected : 05/07/2009 @09:1 0 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1260 ~mhos/em 05/15/2009 02:20:00 PM LH 2510 B Mod 

Client Sample 10: HA-30 (3·4) ETI IO: 81 

Sample Collected : 05/07/2009 @09:15 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1010 ~mhos/em 05/15/2009 04:30:00 PM LH 2510 B Mod 

Order#: 2009050169 Page 14 of 17 



Analytical Results 
Client Sample 10: HA-30 (4-5) ETI IO: 82 

Sample Collected : 05/07/2009@ 09:20 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 1080 iJmhos/cm 05/15/2009 04:30:00 PM LH 2510 B Mod 

Cl ient Sample 10: HA-32 (0-1) ETI IO: 83 

Sample Collected : 05/07/2009@ 10:05 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Chloride - Saturated Paste 3450 mg/Kg 07/24/2009 10:22:45 AM LH 300.0 

• Analyzed Out of Hold Time 

Conductivity on Saturated Paste 8760 iJmhos/cm 05/15/2009 04:30:00 PM LH 2510 B Mod 

Client Sample 10: HA-32 (1-2) ETI IO: 84 

Sample Collected : 05/07/2009 @ 10:10 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 10200 iJmhos/cm 05/15/2009 04:30:00 PM LH 2510 B Mod 

Client Sample 10: HA-32 (2-3) ETIIO: 85 

Sample Collected : 05/07/2009@ 10:15 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 14200 iJmhos/cm 05/15/2009 04:30:00 PM LH 2510 B Mod 

Client Sample 10: HA-32 (3-4) ETIIO: 86 

Sample Collected : 05/07/2009 @ 10:20 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 11600 iJmhos/cm 05/15/2009 04:30:00 PM LH 2510 B Mod 

Client Sample 10: HA-32 (4-5) ETI IO: 87 

Sample Collected : 05/07/2009 @ 10:30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 10900 iJmhos/cm 05/15/2009 04:30:00 PM LH 2510 B Mod 

Order#: 2009050169 Page 15 of 17 



Analytical Results 
Client Sample 10: HA-33 (0·1) 

Sample Collected : 05/07/2009@ 11:42 

Parameter Result 
Conductivity on Saturated Paste 273 

Client Sample 10: HA-33 (1·2) 

Sample Collected : 05/07/2009@ 11:46 

Parameter Result 
Conductivity on Saturated Paste 289 

Cl ient Sample 10: HA-33 (2·3) 

Sample Collected : 05/07/2009@ 11 :55 

Parameter Result 
Conductivity on Saturated Paste 229 

Client Sample 10: HA-34 (0·1) 

Sample Collected : 05/07/2009@ 11:20 

Parameter Result 
Conductivity on Saturated Paste 265 

Cl ient Sample 10: HA-34 (1·2) 

Sample Collected : 05/07/2009@ 11:25 

Parameter Result 
Conductivity on Saturated Paste 189 

Client Sample 10: HA-34 (2·3) 

Sample Collected : 05/07/2009@ 11 :30 

Parameter 
Chloride - Saturated Paste 

• Analyzed Out of Hold Time 

Conductivity on Saturated Paste 

Respectfully Submitted: 

'iJJcr£J)if::J 
Russell Britten 
President 

Result 
50.5 

161 

Units Analyzed On 
1Jmhos/cm 05/15/2009 04:30:00 PM 

Units Analyzed On 
1Jmhos/cm 05/15/2009 04:30:00 PM 

Units Analyzed On 
IJmhos/cm 05/15/2009 04:30:00 PM 

Units Analyzed On 
1Jmhos/cm 05/15/2009 04:30:00 PM 

Units Analyzed On 
1Jmhos/cm 05/15/2009 04:30:00 PM 

Units Analyzed On 
mg/Kg 07/24/2009 10:50:55 AM 

1Jmhos/cm 05/15/2009 04:30:00 PM 

Unless ETI receives prior notification, all sample material not consumed in analysis wi ll be retained for a period of 30 days before disposal. 

Order#: 2009050169 

ETI IO: 88 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 

ETI IO: 89 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 

ETI IO: 90 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 

ETI IO: 91 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 

ETI IO: 92 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 

ETI IO: 93 

Matrix: Solids 

Analyst Method 
LH 300.0 

LH 2510 B Mod 
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E v· ranmanlal 
T t•n 

I Rl:. ll:l:W-111!11 
4619 N. Santa Fe, OKC, OK 73118- (405) 488-2400- (405) 488-2404 fax 

Client: Mr. Scott Haas 
Benham 
3700 W. Robinson, Ste. 200 
Norman, OK 73072 

Analytical Report 

Report Date: 07/27/2009 

Order# 2009060032 
Project # 4100417112 

Laboratory Certificate # 72 11 

Project: El Paso, Jal #4 

Analytical Results 
Client Sample 10: HA-18 (0-1) 

Sample Collected : 05/06/2009@ 10:00 

Parameter 
Chloride - Saturated Paste 

• Analyzed Out of Hold Time 

Conductivity on Saturated Paste 

Client Sample 10: HA-18 (1-2) 

Result 
2060 

14200 

Sample Collected : 05/06/2009@ 10:03 

Parameter 
Conductivity on Saturated Paste 

Client Sample 10: HA-18 (2-3) 

Result 
1690 

Sample Collected : 05/06/2009@ 10:07 

Parameter 
Conductivity on Saturated Paste 

Order#: 2009060032 

Result 
3120 

Units 
mg/Kg 

tJmhos/cm 

Units 
tJmhos/cm 

Units 
tJmhos/cm 

Analyzed On 
07/24/2009 11:04:58 AM 

06/08/2009 02:40:00 PM 

Analyzed On 
06/08/2009 02:40:00 PM 

Analyzed On 
06/08/2009 02:40:00 PM 

ETIIO: 1 

Matrix: Solids 

Analyst Method 
LH 300.0 

LH 2510 B Mod 

ETIIO: 2 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 

ETIIO: 3 

Matrix: Solids 

Analyst Method 
LH 2510 B Mod 

Page 1 of5 



Analytical Results 
Client Sample ID: HA-18 (3-4) ETI ID: 4 

Sample Collected : 05/06/2009 @ 1 0: 11 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 2850 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-18 (4-5) ETI ID: 5 

Sample Collected : 05/06/2009@ 10:15 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 5670 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-21 (0-1) ETI ID: 6 

Sample Collected : 05/05/2009@ 13:45 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 16200 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Cl ient Sample ID: HA-21 (1-2) ETI ID: 7 

Sample Collected : 05/05/2009@ 13:47 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 10700 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-21 (2-3) ETIID: 8 

Sample Collected : 05/05/2009@ 14:00 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Chloride - Saturated Paste 2170 mg/Kg 07/24/2009 11 :19:04 AM LH 300.0 

• Analyzed Out of Hold Time 

Conductivity on Saturated Paste 5250 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-21 (3-4) ETI ID: 9 

Sample Collected : 05/05/2009 @ 14:03 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 3610 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Order#: 2009060032 Page 2 of 5 



Analytical Results 
Client Sample 10: HA-21 (4-5) ETIIO: 10 

Sample Collected : 05/05/2009@ 14:15 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5040 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample 10: HA-31 (0-1) ETIIO: 11 

Sample Collected : 05/07/2009@ 09:30 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 14500 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample 10: HA-31 (1-2) ETIIO: 12 

Sample Collected : 05/07/2009@ 09:35 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 5610 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample 10: HA-31 (2-3) ETI IO: 13 

Sample Collected : 05/07/2009 @09:38 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 4090 ~mhos/em 06/0812009 02:40:00 PM LH 2510 B Mod 

Client Sample 10: HA-31 (3-4) ETI IO: 14 

Sample Collected : 05/07/2009 @09:44 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 7650 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample 10: HA-31 (4-5) ETI IO: 15 

Sample Collected : 05/07/2009 @09:50 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity on Saturated Paste 4020 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Order#: 2009060032 Page 3 of5 



Analytical Results 
Client Sample ID: HA-35 (0·1) ETIID: 16 

Sample Collected : 05/07/2009@ 10:48 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 461 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-35 (1·2) ETIID: 17 

Sample Collected : 05/07/2009@ 10:55 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 372 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-35 (2·3) ETIID: 18 

Sample Collected : 05/07/2009@ 11 :00 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 672 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-35 (3-4) ETIID: 19 

Sample Collected : 05/07/2009@ 11 :05 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 906 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Client Sample ID: HA-35 (4-5) ETI ID: 20 

Sample Collected : 05/07/2009@ 11:10 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity on Saturated Paste 1520 ~mhos/em 06/08/2009 02:40:00 PM LH 2510 B Mod 

Respectfully Submitted: 

·</ ([-------;; );~~ 
/ruJJJV/):i&~ 
Russell Britten 
President 
Unless ETI receives prior notification, all sample material not consumed in analysis wi ll be retained for a period of 30 days before disposal. 
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4619 N. Santa Fe, OKC, OK 73118- (405) 488-2400- (405) 488-2404 fax 

Quality Control 
Solids 

Duplicate 

Parameter 
Conductivity on Saturated Paste 

QC Value Units 
0.103 %dif. 

Quality Control Report 

Report Date: 06/09/2009 
2009060032 Order# 

Laborarory Cerriflcare # 7211 

ETIID 
1 ,2,3,4,5,6,7,8,9, 10,11 ' 12, 13, 14, 15, 16, 17, 18,19,20 

E = Estimated Value (above linear range) 
M = Out of Control Due to Matrix Effect 

J = Estimated Value (below linear range) 

D =Surrogate or Matrix Spike Diluted Out 
Q = Outside of QC Limits on Both Original and Rerun 
C = Possible Laboratory Contamination 
* = Out of Control 

Order #: 2009060032 

*TA =Lab ID: 9412 
*ER = Lab ID: 8727 
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textures which may be puddled and underlain with 
hardpan. Usually found on moist seep lands with 
high water tables but may occur on better drained land. 
Moisture-holding capacity is intermediate to high 
(SP 30 to 60). The soils are saline or saline-alkali, 
with high concentrations of salt in the first foot (0.6 
to 3.2 percent) and decreasing amounts with depth, 
but the average salinity for a 4-foot profile may exceed 
I percent where the growth is luxuriant. The soils may 
contain exchangeable sodium. Indications: Where 
virgin growth is vigorous, seepweed is a good indicator 
of highly saline or saline-alkali soil. Drainage and 
leaching are essential, and amendments may be 
required. 

ALKAI..I SACATON, or TUSSOCKGRASS (Sporobolus 
airoides) .-Range: South Dakota to Washington, 
south to Texas, Arizona, and southern California. In 
low, wet areas, and river valleys. Occurs on loamy 
and clayey soils that have an intermediate to high 
moisture-holding capacity ( SP 45 to 75). The soil sur­
face is moist a great part of the year, and the water 

. table is usually high. The salinity of the soil may vary 
within wide limits (0.3 to >3.0 percent), the higher 
values being in the first foot; but the plant grows best 
in the lower range (0.3 to 0.5 percent). Exchangeable 
sodium may be present, and this grass is very tolerant 
to it. Indications: In pure, vigorous stands, this plant 
is a good indicator of wet, very saline or saline-alkali 
soils, with a high water table. It may occur on soils 
without a high moisture . content in the subsoil on sites 
receiving runoff water. The land requires drainage 
and leaching, and soil amendments may. be needed 
unless gypsum is pr,esent. · · 

SAMPHIRE, or G.(..ASSWORT (Salicomia spp.) .­
Range: Saskatchewan to British Columbia, south 
through Colorado and Nevada. On salt fiats and along 
shores of saline ponds and lakes. Occurs on fine­
textured clayey soils that are very wet throughout the 
profile, with high water tables. The salinity is very 
high, and this plant grows well where salt may average 
I to 4 percent in the 4-foot profile. Exchangeable 
sodium may be present in varying amounts. Indica­
tions: Soils are usually very wet, with excessive 
salinity. Useless for agriculture without drainage and 
prolonged leaching. 

PICKLEWEED, or IODINEBUSH (Allenrolfea occiden­
talis).-Range: Oregon to Baja · California, Mexico, 
east through Arizona and New Mexico to western Texas. 
On saline flats . Occurs on a wide range of soil textures 
(loamy and clayey soils), hut usually on fine-textured 
soils. The soils are moist or wet throughout the year, 
with high water tables that may be dose to the surface: 
The soils are excessively saline in the first foot (LO to 
>2.5 percent) and are very saline throughout the 4-foot 
profile (average 1.0 to 1.5 percent), but the salinity 
decreases somewhat with depth. Exchangeable sodium 
may be present in varying amounts. Indications: Soils 
are usually fine-textured, very wet, and excessively 
saline. If the stand is good, the land is not suited for 
agriculture without drainage and prolonged leaching. 

Crop Response on Saline Soils 

A field of crop plants growing on saline soil usually 
has barren spots, stunted growth of the plants witJJ con­
sid~rable variability in size, and a deep blue-green 
fohage; but these features are not invariable indica­
~ions of s~linity . For example, barren spots may occur 
m nonsalme fields because of faulty leveling and the 
resultant inadequacy of irrigation; and retarded growth 
and abnormal color may result from nutrient 
deficiencies. 

The extent and frequency of bare spots in many areas 
may be taken as an index of the concentration of salt 
in the soil. Inasmuch as mo~t plants are more sensitive 
to salinity during germination than in later stages of 
growth, barren spots are more indicative of salinity 
around the see~ ~uring germination than they are of 
the general sahmty status of the soil profile. Fre­
quently, .cultural practices contribute to an accumula­
tion of salt around the germinating seed with resultant 
failure in germination. The vigor of the plants adja­
cent to barren spots may indicate the distribution of 
sal_t in the soil. Full-sized vigorous planes immediately 
adjacent to a bare spot suggest a local concentration of 
salt, while stunted plants in this position indicate a more 
general distribution of salinity in the area. If the 
level of salinity is not sufficiently high to result in 
barren spots, the major characteristic in the appearance 
o~ the crop may be a marked irregularity in vegetative 
VIgor. 

Caution should he exercised to avoid confusion be­
tween effects of low soil fertility and those caused by 
salinity. Plants that are stunted because of low fer­
tility are usually yellowish green, whereas those stunted 
owing to salinity are characteristically blue green. The 
bluish appearance is the result of an unusually heavy 
waxy coating on the surface of the leaves, and the 
darker color to an increase in the chlorophyll content 
on a. surface-area or fresh-weight basis. Sugar beets, 
cruCifers (cabbage, mustards, and related species), 
alfalfa, some clovers, grasses, and other crops generally 
develop a noticeable blue-green coloration when grown 
on saline soils. 

There are many regions where plants may develop 
an intense chlorosis because of certain soil conditions. 
The causes of chlorosis are not fully understood, but 
this condition is frequently associated with calcareous 
soils or, in some cases, with the use of irrigation waters 
of high · bicarbonate content (Harley and Lindner, 
I 945) . Although calcium carbonate is relatively in­
soluble, much crop injury is associated with its pres­
ence. Since this soil condition frequently occurs in 
the absence of an accumulation of soluble salts, chloro· 
sis cannot be regarded as a definite symptom of salinity. 

Some species of plants develop characteristic necrotic 
areas, tipburn, and firing of the margins of the leave:.; 
when grown on saline soil. Many stone fruits, avo­
cado, grapefruit, and some of the less salt-tolerant 
varieties of cotton belong in this category. 

The cupping or rolling of leaves is a common mani­
festation of moisture deficiency in plants, but these 
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symptoms ~ay be indicative of salinity when they 
occur in the presence of apparently adequate soil mois- · 
ture; however, other factors that cause malfunction of 
the root system, such as root diseases and high water 
tables, may produce similar leaf symptoms. While the 
appearance of the crop may, therefore, be indicative of 
saline conditions, a reliable diagnosis of salinity usually 
requires additional evidence derived from appropriate 
soil and plant tests. 

Salinity and Water Availability 

Numerous laboratory experiments with sand and 
water cultures have demonstrated the close relationship 
between plant growth and the osmotic pres.sure of the 
culture solution. On a weight or equivalent basis, 
chloride salts are generally more inhibitory to the 
growth of plants than sulfate salts, but this difference 
tends to disappear when concentrations are expressed 
on an osmotic basis. These relationships indicate that 
it is the total concentration of solute particles in the 
solution rather than their chemical nature which is 
mainly responsible for the inhibitory effects of saline 

C/) ~0 :E 60 

solutions on the growth of crop plants. Direct experi­
mental evidence of the influence of osmotic concentra­
tion on water uptake by plant roots has been reported 
by Hayward and Spurr (1944). In addition to the 
osmotic pressure of the solution, the nature of the 
salts present may exert an important influence on plant 
growth. Such specific ion effects are discussed in a 
subsequent section. 

There is much evidence to indicate that an increase 
in the osmotic pressure of the soil solution may result 
in a decrease in the water uptake by plant roots, hut 
an additional factor must be taken into account in 
dealing with the soil systeqt; that is, soil-moisture ten­
sion, or the molecular attraction of the surface of the 
soil particles for water. · Soil-moisture tension increases 
as the soil becomes drier and the water films around 
the soil particles become thinner. This equivalent 
negative pressure is apparently additive to the osmotic 
pressure of the soil solution in l.imiting the availability 
of water to plant roots. The sum of soil-moisture ten­
sion and the osmotic pressure of the soil solution is 
termed "total soil-moisture stress." Studies on the 
effects on growth of several moisture · treatments and 
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FICURE 17.-Growth of bean plants as influenced by total soil-moi~ture stress. The salinity level for each treatment is indicated as 
percentage on a dry-soil basis (Wadleigh and Ayers, 1945). 
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salmity levels indicate that plant growth is a function 
of total soil-moisture stress, regardless of whether this 
stress arises primarily from salinity or moisture tension 
(fig. 17). 

It is possible to extract the soil solution a~d deter· 
mine its osmotic pressure, but this procedure is seldom 
used because it is simpler to estimate salt concentra· 
tion by determining the electrical conductivity of the 
saturation extract (EC.). Since saturation percentage­
is related to the field-moisture range, EC. bears a close 
relationship to the EC of the soil solution. The rela­
tionship between EC and the osmotic pressure of satura­
tion extracts is given in figure 6. The EC., therefore, 
provides information on the concentration of salt in 
the soil solution and its osmotic properties. The yield 
of orchardgraas when grown on soil to which various 

single salts had _been added indicated that growth was 
simply related to salinity, expressed in terms of EC. 
for various neutral salts {fig. 18). The response to 
sodium bicarbonate was, however, exceptional. In this 
case, calcium and magnesium ions from the soil 
exchange complex were precipitated as carbonates, 
thereby greatly increasing the exchangeahle-sodium­
perce~ltage and producing an alkali soil. 

The Scofield scale, in which crop response to 
salinity under average conditions is expressed in terms 
of the conductivity of the saturation extract, was dis­
cussed in chapter 2. This salinity scale has been widely 
used for a number of years and has been found to be 

·satisfactory for salinity appraisal. To facilitate the 
discussion of plant response on saline soils, this salinity 
scale in its latest modified form is given again. · 

~ffects mostly I Yields of very sensitive I Yields of many crops I Only tolerant crops 
~~ligihle . crops may be restricted restricted yield satisfactorily 

. . I Only a few very tolerant 
crops yield satisfactorily 
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FICURE 18.-Growth of orchardgrass, as influenced by various salts added to a sandy loam soil (Wadleigh and others, 1951) . 
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It should be emphasized that this classification of 
plant growth in relation to various salinity levels refers 
to the salt status of the soil in the active root zone. It 
is possible to obtain samples from the surface soil 
around the base of row crops that may contain 5 per· 
cent salt or more with ECe values of 50 mmhos/cm. or 
higher. This ~igh concentration of salt represents an 
accwnulation in the bed during the growth of the plants 
and ndt the salt concentration in the active root zone. 
Therefore, in correlati~g crop growth with salinity, 
care should be exercised to take soil samples from the 
active root zone that are uncontaminated, by surface in· 
crustations of salt. With row crops, the mass of soil 
making up the bed is frequently more saline than the 
soil·below the furrow, and studies of root distribution 
and water uptake by plants indicate that under such 
conditions the major root activity occurs in the less 
saline parts of the soi1, as shown in figure 14. These 
considerations should he borne in mind in determining 
the salt status of a soil with reference to plant response. 

A technique for measuring the freezing point of soil 
moisture has been developed that provides a rapid, use· 
£ul method for obtaining, by a single determination, 
the total moisture stress in a soil sample at field­
moisture conditions (Method 6b). This eliminates 
errors caused by dilution of the soil solution and the 
resultant dissolving of moderately soluble salts, such 
as gypsum. Total soil-moisture-stress values obtained 
by freezing-point measurements are in good agreement 
with previously used methods involving determination 
of ECe and moisture tension for the soil studied (Wad­
leigh, 1946, and Ayers and Campbell, 1951). 

The experimental evidence cited above supports the 
concept that decreased growth on saline substrates is 
related to decreased water availability, hut certain re­
lationships between plant and substrate are still not 
fully understood. Despite marked decreases in growth 
with increasing concentration of the substrate, osmotic 
gradients between tops of plants and substrate are 
sometimes unaffected by increased osmotic pressure or 
total soil-moisture stress of the substrate. This is 
caused by increases in osmotic pressure of aerial parts 
of the plant that parallel increases in osmotic pressure 
of the substrate (Eaton, 1942). In addition, the 
osmotic pressure of expressed tissue fluids from the 
tops of plants does not appear to he correlated with 
the salt tolerance of some species. It is possible, how­
ever, that such measurements of osmotic gradient be­
tween plant tops and substrate may not represent the 
effective osmotic force which limits water absorption by 
the roots. · 

Specific Ion Effects 

The previous discussion has dealt primarily with 
the effect of soluble salts in limiting the availability 
of moisture to plants. Other effects of salt may be 
equally important in restricting the growth of certain 
species. Injury or growth depression of plants, which 
cannot be accounted for on the basis of the osmotic 
pressure of the solution, will be referred to as a toxic 
effect of the salt in question. It should be recognized 

that toxicity so defined need not involve a direct effect 
of the salt or ions, either on surface membranes of plant 
roots or in the plant tissues.· Frequently, toxicity may 
be caused, in part, at least, through effects on the uptake 
or metabolism of essential nutrients. As it is not always 
possible to distinguish clearly the mechanism under­
lying specific ion effects, it is coiivenient to refer to such 
phenomena as toxicities in contrast to the general os­
motic effect of salt on plant growth . 

. The influence of excessive concentrations of specific 
salts on plant growth is an extremely complex subject 
involving many fundamental principles of plant nutri- · 
tion. It is beyond the scope of this handbook to review 
the voluminous and diversified literature bearing on 
this subject. Much of the pertinent literature is cited 
in a review by Hayward and Wadleigh (1949). Litera­
ture citations in the following discussion are restricted 
mainly to papers of special significance in connection 
with certain topics not considered in the review cited 
above. 

Io:ris .that are frequently found in excess in saline 
·soils include chloride, sulfate, bicarbonate, sodium, 
calcium, and magnesium; Less frequently encountered 
in excessive amounts are potassium and nitrate. The 
effects of aU these ions on plant growth are being inves­
tigated by comparing plant response to isosmotic solu­
tions of different salts. Species and even varietal dif­
ferences among plants make it difficult to generalize 
regarding the toxicity of variou() salts or ions. It ap: 
pears, however, that differences in plant tolerance to 
excessive concentrations of ions in the substrate are 
related, in some degree, to specific selectivity in ion 
absorption and nutrient requirements of the plants. In 
addition to these factors, there is also a marked dif­
ference among species in the amounts of such ions as 
sodium and chloride that can be accumulated without 
toxic effects. 

Before considering specific toxic effects caused by 
excessive concentrations of soluble salts, other effects 
of certain ions deserve some mention. Although not 
considered ·essential plant nutrients, sodium and chlo· 
ride, when present in relatively small concentrations, 
may stimulate the productivity of certain crops. Thus, 
Harmer and Benne ( 1941) have attributed increased 
yields of beets, celery, Swiss chard, and turnips to 
sodium. These authors consider sodium to be "nearly 
as much needed as a nutrient for these crops as is the 
potassium ion." Other investigators believe the effect 
of sodium to be more indirect, either substituting to 
some degree where potassium is deficient (Lehr, 1949; 
Dorph-Petersen and Steenhjerg, 1950) or limiting ex­
cessive accumulation of calcium, which with beets 
results in the development of a "calcium-type plant" 
characterized by a blue-green color and stunted growth 
(Lehr, 1942). Chloride, like sodium, has been ob­
served to increase yields of some crops, notably beets, 
spinach, and tomato (Hayward and Wadleigh, 1949). 
On the other hand, chloride salts have long been known 
to affect adversely the quality of such crops as potatoes 
and tobacco. However, on saline soils, chloride and 
sodium ions occur in much higher concentrations than 
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Mr. Geoffrey Leking 
Environmental Engineer 
New Mexico Oil Conservation Division 
District 1 Office 
1625 North French Drive 
Hobbs, New Mexico 88240 

Re: Remedial Action Plan 
Chloride Impacted Soil 
Jal No. 4 Gas Plant 
Lea County, New Mexico 
1 RP-04-01-2697 

Dear Mr. Leking: 
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From Science to Solutions 

SAIC Energy, Environment & Infrastructure, LLC, on behalf of El Paso Natural Gas Company 
(EPNG), hereby submits the enclosed Remedial Action Plan (RAP) for Chloride Impacted Soil at 
the Jal No.4 Gas Plant (Site) located in Lea County, New Mexico for your approval. This RAP 
has been prepared in response to the chloride impacted water release that occurred on October 
16, 2010 on the discharge line associated with groundwater recovery well RW-2 at the Site. 
The enclosed RAP details the proposed remediation of the soil impacted by the spill. 

EPNG requests written approval of the RAP so that preparations for the field remedial activities 
can be initiated as soon as possible. If you have any questions regarding the RAP, please do 
not hesitate to contact me at (918) 599-4383 or Mr. lan Yanagisawa at (713) 420-7361. 

Sincerely, 
SAIC Energy, Environment & Infrastructure, LLC 

Bruce E. McKenzie, P.G. 
Project Manager 
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From Science to Solutions 

ELPASONATURALGASCOMPANY 
JAL NO. 4 GAS PLANT, LEA COUNTY, NEW MEXICO 

REMEDIAL ACTION PLAN FOR CHLORIDE IMPACTED SOIL 
April 22, 2011 

1.0 INTRODUCTION 

The Jal No. 4 Gas Plant (Plant) was constructed by El Paso Natural Gas Company (EPNG) in 1952 to 

treat, compress and transport natural gas to EPNG's main transmission lines. EPNG discontinued use of 

the Plant in 1987, leasing portions of the Plant property to Christie Gas Corporation (Christie) that same 

year. The Plant was eventually sold to Christie in 1991 . In December 2002, Christie sold the Plant to 

Texas LPG Storage Company (Texas LPG). In March 2008, Texas LPG sold the plant to Western 

Refining, Inc. (WFI) . WFI is the current owner of the Jal No. 4 Plant property. Throughout these 

transactions, EPNG has retained the environmental liability for groundwater impacts due to historic 

operations at the Plant. The location of the Plant property and topographic features are shown on 

Figure 1. 

Brine and wastewater at the Plant were managed in 8 unlined retention ponds from 1952 to 1981. 

Beginning in 1981 , brine at the Plant was managed in 3 synthetic-lined retention ponds. In 1989, a leak 

was detected in one of the brine retention ponds and EPNG elected to close 2 of the ponds. In response 

to the detected leak, the New Mexico Oil Conservation Division (NMOCD) requested that EPNG perform 

a hydrologic study. This request led to the drilling of 3 groundwater monitoring wells and a limited 

groundwater study at the site in May 1989. The preliminary findings of this study indicated that brine­

impacted groundwater was present beneath the Plant. Subsequent to this discovery, numerous 

investigations have been conducted by EPNG at the Plant to characterize and delineate the affected 

groundwater plume. 

To date, 18 groundwater monitoring wells and 1 piezometer have been installed. These wells are located 

generally along the east side of the Plant property, and on off-site properties located east and southeast 

of the Plant. In addition to these groundwater monitoring wells , 2 groundwater recovery wells (RW-1 and 

RW-2) have been installed and 3 monitoring wells (ENSR-2, ACW-3 and ACW-8) have been converted to 

recover impacted groundwater and to prevent downgradient migration. The locations of the monitoring 

and recovery wells are shown on Figure 2. Impacted groundwater recovery was initiated in recovery well 

RW-1 in October 1999, and in recovery well RW-2 in January 2000. ENSR-2 commenced groundwater 

recovery in 2000, and ACW-3 and ACW-8 commenced groundwater recovery in 2005. Groundwater 

recovered by the remediation system is disposed via an existing on-site injection well that is currently 

owned by WFI . 
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On October 16, 2010, a pipe broke between the check-valve and cut-off valve located on the 

discharge line associated with groundwater recovery well RW-2 resulting in the release of an 

estimated 71 barrels of high chloride water to the ground surface west of recovery well RW-2. 

The recovered groundwater release encompassed an approximate 20 by 20-feet area. RW-2 is 

located east of the Plant as shown of Figure 2. On October 21 , 2010, EPNG submitted a 

Release Notification and Corrective Action Form C-141 to the New Mexico Oil Conservation 

Division (NMOCD) reporting the release. This Remedial Action Plan (RAP) presents analytical 

data generated to delineate the lateral and vertical extent of the brine impacted soils, the 

mechanism utilized by the NMOCD to rank and develop remediation goals for the site, and the 

methodologies to be employed to remediate the affected soils. 

1.1 SITE DESCRIPTION 

The Plant property is comprised of approximately 181 acres of land located west of State 

Highway 18, approximately 9 miles north of the town of Jal, New Mexico. As shown on Figure 1, 

the Plant property occupies portions of Sections 31 and 32 of Township 23 South, Range 37 

East, and Sections 5 and 6 of Township 24 South, Range 37 East in Lea County, New Mexico. 

Off-site groundwater monitoring and recovery wells installed to delineate and remediate the brine 

impacted groundwater are located east of State Highway 18. These off-site monitoring wells are 

located in Sections 5 and 6 of Township 24 South, Range 37 East. The area affected by the 

impacted groundwater release is located in Section 5 of Township 24 South , Range 37 East and 

is shown on Figure 2. 

1.2 INVESTIGATION 

As previously stated, on approximately October 16, 2010, a pipe broke between the check-valve 

and cut-off valve located on the discharge line associated with groundwater recovery well RW-2, 

and that the recovered groundwater release encompassed an approximate 20-feet by 20-feet 

area. On October 20, 2010, EPNG submitted a Release Notification and Corrective Action Form 

C-141 to the NMOCD reporting the release. The activities performed to implement the impacted 

soil investigation are described below. A copy of the Form C-141 filed by EPNG has been 

provided in Appendix A. 

1.2.1 January 2011 Investigation 

On January 20, 2011 , to delineate the horizontal and vertical extent of the impacted soil , 

SAIC Energy, Environment & Infrastructure, LLC (SEE&I), formerly The Benham 

Companies, LLC (Benham), on behalf of EPNG, installed nine soil borings to an 

approximate depth of 5 feet below ground level (bgl) in the potentially impacted area. 

Soil samples were collected on one foot intervals from the surface to total depth within 

each borehole. Field electrical conductance (EC) tests were conducted on each sample 
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interval. A total of 45 field EC measurements were conducted during this phase of the 

investigation. These field EC tests were used as a screening tool to ensure that the 

boring/sampling activities progressed to a depth interval below the lower limit of the 

impacted soil. Each field EC test was conducted by combining equal volumes of soil and 

de-ionized water within a clean, sealable, plastic bag. Following soil and water 

combination , the plastic bag was sealed and labeled as to source. The soil/water mixture 

was then mixed thoroughly and allowed to stand for approximately 30 minutes. Following 

this period, the EC of the soil/water mixture was measured with an electrical conductance 

meter. An EC value of 4 milliSiemens per centimeter (mS/cm) or less indicated that the 

sample collected was below the lower limit. It should be noted that the field meter EC 

units of mS/cm are, in general, equivalent to the laboratory EC units of millimhos per 

centimeter (mmhos/cm). 

A total of 45 soil samples were collected from the 9 borings. Upon collection , an aliquot 

of each soil sample was placed directly into a clean, sealable, plastic bag, labeled as to 

source and placed under chain-of-custody control for transport to the analytical laboratory 

(Environmental Testing, Inc., Oklahoma City, Oklahoma) for analysis of EC. An 

additional aliquot of each soil sample was placed into a clean, sealable, plastic bag . After 

approximately 30 minutes at ambient temperature, the headspace within each bag was 

evaluated with an organic vapor meter (OVM). In each boring, the sampled interval 

exhibiting the highest OVM headspace reading was selected for submittal to the 

analytical laboratory (Southern Petroleum Laboratories, Houston, Texas) for benzene, 

toluene, ethylbenzene, and total xylenes (BTEX) analyses. A total of 9 soil samples were 

submitted to the laboratory for BTEX analysis. 

Upon completion of soil boring/sampling activities, the soil borings were plugged from 

total depth to the surface. 

1.2.2 January 2011 Investigation Results 

Field EC measurements were obtained from the 0-1 ' bgl interval, the 1 '-2' bgl interval , the 

2'-3' bgl interval , the 3'-4' bgl interval and the 4'-5' bgl interval of each of the nine borings. 

None of the soil samples collected for field EC measurements contained EC field values 

greater than 4 mS/cm, a common screening level for brine impacts to soil further 

discussed in Section 1.6. These field measurements are summarized in Table 1. 

Of the 45 samples submitted to the analytical laboratory, six contained laboratory EC 

results greater than 4 mmhos/cm. These samples included: HA-1 (3' -4') (4.060 

mmhos/cm), HA-2 (0'-1 ') (7.320 mmhos/cm), HA-2 (1'-2') (5.620 mmhos/cm), HA-2 (2 '-3') 

(4.840 mmhos/cm), HA-4 (2'-3') (4.210 mmhos/cm) and HA-6 (4'-5') (5.360 mmhos/cm). 
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The following summary presents the number of samples from each depth interval that 

contained levels of EC greater than 4 mmhos/cm and the total number of samples 

submitted for that depth interval. 

• (0-1') 1 of 9 samples > 4 mmhos/cm 

• (1 '-2') 1 of 9 samples > 4 mmhos/cm 

• (2'-3') 2 of 9 samples > 4 mmhos/cm 

• (3'-4') 1 of 9 samples > 4 mmhos/cm 

• (4'-5') 1 of 9 samples > 4 mmhos/cm 

The remaining 39 samples exhibited EC levels below 4 mmhos/cm. These laboratory 

analytical results are summarized in Table 2, and complete copies of the laboratory 

analytical reports are provided in Appendix B. 

No concentrations of BTEX were observed in the nine soil samples submitted for 

analysis. These laboratory analytical results are summarized in Table 3, and complete 

copies of the laboratory analytical reports are provided in Appendix B. Based upon the 

laboratory analytical results for these soil samples, BTEX has been eliminated as a 

potential constituent of concern (COC) for this RAP. 

Isopleth maps of laboratory EC results for the 0-1 ' bgl, 1'-2' bgl , 2'-3 ' bgl, 3'-4' bgl and 

4'-5' bgl depth intervals have been prepared and are presented on Figures 3, 4, 5, 6 

and 7, respectively. As can be seen on these figures , the impacted soil at the Site has 

been substantially delineated. 

1.3 SITE HYDROGEOLOGICAL CONDITIONS 

Site hydrogeological conditions are described in Expanded Hydrogeology Study for the El Paso 

Natural Gas Company Jal 4 Facility, dated August 1990, prepared by K. W. Brown & 

Associates, Inc. 

1.4 REMEDIATION GUIDELINES 

The Guidelines for Remediation of Leaks, Spills and Releases (Guidelines) , dated August 13, 

1993, published by NMOCD provide guidance for evaluating hydrocarbon impacts to determine 

remediation goals for benzene, BTEX and total petroleum hydrocarbon (TPH). These Guidelines 

evaluate the potential threat to water sources such as depth to groundwater, wellhead protection 

area and distance to surface water bodies. 

Each factor is provided with a ranking score based upon the distance from the source to the 

potentially threatened water. With these ranking scores, a remediation standard was established. 
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The ranking scores and established remediation standards resulting from these factors are 

located in Table 4. While these Guidelines are not applicable to this COC, an evaluation of the 

criteria will demonstrate the potential level of threat to these water sources. 

1.4.1 Depth to Groundwater 

As previously stated, EPNG has been conducting groundwater monitoring and 

remediation at the Jal #4 Plant for many years. During these activities, EPNG routinely 

measures the depths to groundwater (DTW) within 17 monitoring wells, 1 piezometer and 

3 water supply wells located in and around the Jal #4 Plant. In general , the DTW 

observed in these wells are 100 feet or greater. 

Monitoring well ACW-09, the monitoring well located closest to the release area, has 

routinely been monitored for DTW since 1997. Historical DTW measurements taken by 

EPNG within this well show that the DTW has ranged from 110.24 feet top of casing 

(TOC) in February 1997 to 112.92 feet TOC in August 2009 with an average DTW of 

111 .58 feet TOC. The TOC stick-up for monitoring well ACW-09 is approximately 3 feet 

above ground level. A summary of the DTW measurements for ACW-09 is shown on 

Table 5. 

In accordance with the Guidelines, Section IV.A.2.a, the DTW component receives a 

ranking score of zero because the DTW is greater than 100 feet. 

1.4.2 Wellhead Protection Area 

Wellhead protection area is defined in the Guidelines as " ... the horizontal distance from 

all water sources including private and domestic water sources. Water sources are 

defined as wells , springs, or other sources of fresh water extraction." The closest water 

source is the OXY Production Well , located in the center of Section 5 of Township 24 

South, Range 37 East. This production well is located approximately 1,817 feet 

southeast (downgradient) of the affected area as shown on Figure 2. 

In accordance with the Guidelines, Section IV.A.2. a, the wellhead protection area 

component receives a ranking score of zero because the distance from the investigation 

area is greater than 1,000 feet to the nearest water source or greater than 200 feet from 

the nearest private domestic water source. 

1.4.3 Distance to Nearest Surface Water Body 

Surface water bodies are defined in the Guidelines as " ... perennial rivers, streams, 

creeks, irrigation canals and ditches, lakes, ponds and playas. " There are no surface 

water bod ies within 1,000 feet of the affected area. 
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In accordance with the Guidelines, Section IV.A.2.a, the distance to nearest surface 

water body component receives a ranking score of zero because the nearest surface 

water body is greater than 1,000 feet downgradient. 

1.5 REMEDIAL OBJECTIVE 

A common standard used by numerous states when evaluating chloride impacts to soil is published 

by the United States Department of Agriculture as Agriculture Handbook No. 60, Diagnosis and 

Improvement of Saline and Alkali Soils, (USDA Handbook 60) issued in February 1954. USDA 

Handbook 60 describes the EC range of 4 mmhos/cm to 8 mmhos/cm as "yields of many crops 

restricted". A pertinent section of the USDA Handbook 60 is provided in Appendix C. 

The objective of this remedial action is to excavate and remove the soils from the affected area 

exhibiting EC values greater than 4 mmhos/cm. This soil will be excavated and disposed at an 

approved disposal site. The area will be backfilled with clean material , graded to minimize erosion 

but encourage surface water runoff, and revegetated with an appropriate seed mixture. 
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The following section outlines the scope of work that is planned for this remedial action. All field activities 

will be conducted under the supervision of a SEE&I hydrogeologist or engineer and in accordance with 

the Site-specific Health and Safety Plan (HASP). A copy of the HASP will be kept on-site by the SEE&I 

Site Safety Officer at all times. Field activities will be documented in a dedicated field log book. 

2.1 ESTABLISHING THE LIMITS OF EXCAVATION 

To accurately locate the limits of excavation, the affected area will be overlain with a grid system. 

The grid system will consist of 1 0-foot by 1 0-foot grid pattern with grid crossing points having 

unique letter/number identifications as shown on Figure 8. 

After establishing the grid, the limits of excavation will be marked. These limits of excavation will 

be marked with different colored marking flags or wooden stakes to ind icate the various proposed 

depths of excavation. It is estimated that approximately 65 cubic yards of material (in-place) will 

be excavated. 

2.2 EXCAVATION AND DISPOSAL OF BRINE IMPACTED SOIL 

Prior to the start of excavation activities, the limits of the excavation will be surveyed using a 

transit to determine the existing elevations at the corners, approximate center of the excavation 

and at other control points as necessary. Upon completion of the excavation activities, the 

elevations of the excavated surface at the previously surveyed points will be established to verify 

that the proposed excavation depth has been achieved. 

Two permanent structures exist adjacent to the area to be excavated. The structures are 

monitoring well ACW-09 and recovery well RW-2. To prevent the potential for comprising the 

structural integrity of these wells, potentially impacted soils immediately surrounding ACW-09 and 

RW-2 will not be excavated. Excavations in close proximity to these permanent structures will be 

adequately stabilized throughout the excavation , testing and backfilling operations to protect the 

structural integrity of these structures. 

The brine impacted soil material will be excavated with a rubber-tired backhoe or hydraulic 

excavator to the proposed excavation depths indicated on Figure 8. After the proposed 

excavation depth in each area has been obtained, confirmatory soil samples will be collected 

from the floor and walls of the excavation for submittal to the analytical laboratory. The locations 

of the proposed confirmation soil samples are shown on Figure 9. The confirmation soil samples 

will be collected from the 0 to 1 foot bgl depth interval and will be placed into clean, sealable 

bags, properly labeled and shipped under chain-of-custody control to the analytical laboratory 

(Environmental Testing, Inc., Oklahoma City, Oklahoma) and analyzed for EC. If a soil EC level 
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greater than 4 mmhos/cm is observed in a confirmation soil sample, the soil from the area 

immediately surrounding the initial sample location will be over-excavated. Following these 

additional excavation activities, an additional soil sample for EC analysis will be collected from the 

newly excavated surfaces and submitted to the laboratory for EC analysis. 

The impacted soil materials will be excavated , loaded directly onto dump-trucks, manifested and 

transported to a permitted disposal facility. 

2.3 BACKFILL AND RESTORATION 

Upon receipt of analytical data indicating that the impacted soil has been removed , the excavated 

area will be restored. Restoration will consist of the placement, compaction and contouring of soil 

backfill material derived from an off-site source. Prior to the placement of any backfill material , a 

sample of the backfill material will be collected and submitted to the analytical laboratory for 

analysis to ensure the backfill material is not impacted . The analyses will include EC, TCLP 

metals, BTEX and total petroleum hydrocarbons (TPH) (Diesel Range Organics and Gasoline 

Range Organics). The standards for the testing of the backfill are as follows: 

• EC: less than 4 mmhos/cm, 

• TCLP metals: less than 40 CFR 261 .24, Table 1-Maximum Concentration of 

Contaminants for Toxicity Characteristic, 

• BTEX: less than laboratory practical quantification limit, and 

• TPH: less than laboratory quantification limit. 

Upon completion of backfilling operations, the area will be graded to minimize erosion but 

encourage surface water runoff. Upon completion of grading operations, the area will be restored 

to its pre-excavation state. 

P:\TUL\ENV\2004\41 00417117 _EPNG_NM_Jai4SI\70_ENVIR\1 O_Report\1 O_Final\2011 0422_RW2_RAPian.docx 
April 22 , 2011 

8 



El Paso Natural Gas Company 
Jal No. 4 Gas Plant 

3.0 PROJECT SCHEDULE 

Remedial Action Plan 
Project Schedule 

It is anticipated that the excavation, backfilling and restoration of the area will be completed in two 

phases. The first phase will include the excavation, removal and disposal of the impacted soil material, 

as well as, the collection of laboratory confirmation samples to demonstrate that the soil exhibiting EC 

levels greater than 4 mmhos/cm has been removed. The second phase will include backfilling and 

restoration of the excavation area. 

The first phase is expected to take approximately two days. The first day will be used to establish the 

limits of excavation and gather the survey information . The second day will be used to excavate, remove 

and dispose of the brine impacted material and to collect laboratory confirmation samples. The second 

phase, backfilling and site restoration , will take approximately two days. There will be a delay of 

approximately three days between the two phases while the laboratory analyzes the soil confirmation 

samples and provides preliminary results. 
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El Paso Natural Gas Company 
Jal No. 4 Gas Plant 

Remedial Action Plan 
Reporting 

4.0 REPORTING 

Upon completion of the remedial action, a Closure Report will be prepared and submitted to NMOCD for 

review and approval. The Closure Report will describe the activities conducted during implementation of 

this RAP. The report will also include figures showing the final limits of excavation , locations of laboratory 

confirmatory samples and laboratory analytical results. 

Upon receipt of approval of the Closure Report, a final Form C-141 will be submitted to the NMOCD. 
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Table 1 : Summary of Field EC Readings for Soil Samples 
Remedial Action Plan 

Jal No. 4 Gas Plant 
El Paso Natural Gas Company 

Conductance 
Sample ID: Depth 

0-1' 
Sample Date: 

20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 
20-Jan-11 

mS/cm 
0.623 
0.384 
0.677 
1.069 
1.240 
1.043 
0.910 
0.951 
1.491 
0.992 
0.852 
0.509 
0.907 
0.696 
0.660 
0.095 
0.096 
0.914 
1.248 
1.331 
0.299 
0.535 
0.721 
0.656 
0.639 
0.133 
0.232 
0.909 
1.154 
1.531 
0.408 
0.485 
0.705 
0.793 
0.729 
0.420 
0.396 
0.551 
0.801 
0.504 
0.133 
0.095 
0.182 
0.418 
0.436 

HA-1 
HA-1 
HA-1 
HA-1 
HA-1 
HA-2 
HA-2 
HA-2 
HA-2 
HA-2 
HA-3 
HA-3 
HA-3 
HA-3 
HA-3 
HA-4 
HA-4 
HA-4 
HA-4 
HA-4 
HA-5 
HA-5 
HA-5 
HA-5 
HA-5 
HA-6 
HA-6 
HA-6 
HA-6 
HA-6 
HA-7 
HA-7 
HA-7 
HA-7 
HA-7 
HA-8 
HA-8 
HA-8 
HA-8 
HA-8 
HA-9 
HA-9 
HA-9 
HA-9 
HA-9 

Notes: 

0-1' 
1'-2' 
2'-3' 
3'-4' 
4'-5' 
0-1' 
1'-2' 
2'-3' 
3'-4' 
4'-5' 
0-1' 
1'-2' 
2'-3' 
3'-4' 
4'-5' 
0-1' 
1'-2' 
2'-3' 
3'-4' 
4'-5' 
0-1' 
1'-2' 
2'-3' 
3'-4' 
4'-5' 
0-1' 
1'-2' 
2'-3' 
3'-4' 
4'-5' 
0-1' 
1 '-2' 
2'-3' 
3'-4' 
4'-5' 
0-1' 
1 '-2' 
2'-3' 
3'-4' 
4'-5' 

1. Analysis preformed by combing equal parts soil and de-ionized water 
into a clean, sealable bag, mixing the contents and allowing them to sit 
for 30 minutes. The field EC measurement was then taken by placing 
an EC probe into the mixture and recorded . 
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Table 2 : Summary of Laboratory EC Readings for Soil Samples 
Remedial Action Plan 

Jal No. 4 Gas Plant 
El Paso Natural Gas Company 

Depth, Conductivity 
Sample ID feet Sample Date mmhos/cm 

HA-1 0-1' 20-Jan-11 2.71 
HA-1 1'-2' 20-Jan-11 1.70 
HA-1 2'-3' 20-Jan-11 2.92 
HA-1 3'-4' 20-Jan-11 4.06 
HA-1 4'-5' 20-Jan-11 3.67 
HA-2 0-1' 20-Jan-11 7.32 
HA-2 1'-2' 20-Jan-11 5.62 
HA-2 2'-3' 20-Jan-11 4.84 
HA-2 3'-4' 20-Jan-11 3.23 
HA-2 4'-5' 20-Jan-11 3.52 
HA-3 0-1' 20-Jan-11 2.77 
HA-3 1'-2' 20-Jan-11 2.61 
HA-3 2'-3' 20-Jan-11 2.19 
HA-3 3'-4' 20-Jan-11 2.13 
HA-3 4'-5' 20-Jan-11 2.61 
HA-4 0-1' 20-Jan-11 0.24 
HA-4 1'-2' 20-Jan-11 2.10 
HA-4 2'-3' 20-Jan-11 4.21 
HA-4 3'-4' 20-Jan-11 3.77 
HA-4 4'-5' 20-Jan-11 3.97 
HA-5 0-1' 20-Jan-11 2.11 
HA-5 1'-2' 20-Jan-11 1.97 
HA-5 2'-3' 20-Jan-11 2.35 
HA-5 3'-4' 20-Jan-11 2.82 
HA-5 4'-5' 20-Jan-11 2.72 
HA-6 0-1' 20-Jan-11 0.32 
HA-6 1'-2' 20-Jan-11 2.07 
HA-6 2'-3' 20-Jan-11 2.88 
HA-6 3'-4' 20-Jan-11 3.99 
HA-6 4'-5' 20-Jan-11 5.36 
HA-7 0-1' 20-Jan-11 1.63 
HA-7 1'-2' 20-Jan-11 1.82 
HA-7 2'-3' 20-Jan-11 2.60 
HA-7 3'-4' 20-Jan-11 2.63 
HA-7 4'-5' 20-Jan-11 1.80 
HA-8 0-1' 20-Jan-11 1.34 
HA-8 1'-2' 20-Jan-11 1.34 
HA-8 2'-3' 20-Jan-11 3.28 
HA-8 3'-4' 20-Jan-11 2.06 
HA-8 4'-5' 20-Jan-11 2.36 
HA-9 0-1' 20-Jan-11 0.25 
HA-9 1'-2' 20-Jan-11 0.38 
HA-9 2'-3' 20-Jan-11 0.56 
HA-9 3'-4' 20-Jan-11 0.91 
HA-9 4'-5' 20-Jan-11 1.81 

Notes: 
1. Analysis based on saturated paste. 

Table 2 
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Sample ID: 
Depth 

Table 3 : Summary of Laboratory Analysis for Soil Samples 
Remedial Action Plan 

Jal No. 4 Gas Plant 
El Paso Natural Gas Company 

HA-1 HA-2 HA-3 HA-4 HA-5 
(3'-4') (2'-3') (3'-4') (1'-2') (2'-3') 

--
HA-6 
(2'-3') 

Parameter Sample Date: 10-Jan-11 10-Jan-11 10-Jan-11 10-Jan-11 10-Jan-11 10-Jan-11 

BTEX 
Benzene ------+- _ j.Jg/kg : < 1.1 < 1.1 
Toluene j.Jg/kg_ --1-+---<1.1 <1.1 _ 
Eth !benzene j.Jg/kg <1.1 <1.2 <1.1 
m,Q-Xylene gg/kg_ <1_.1_r~1.2 -+---<1 ___ 1 
o-X~Iene _ j.Jg/kg _ <1.1 <1.2 <1.1 

--~--- --
<1 .2 <1.1 <1.2 
<1.2 <1.1 <1.2 -- <1.2 <1.1 <1.2 
<1.2 <1.1 <1.2 
<1.2 <1.1 <1.2 ..... 

25_ylene, t~al ~g/kg <1.1 _ 1 __:::!2_ <1.1 ......._ <1.2 <1.1 <1.2 

Percent Moisture -------
' Percent Moisture 
-=--

% I 11.6=--r 
-

14.9 15.9 12.6 

Notes: 
1. Results are reported on a dry weight basis. 
2. < : Denotes a sample value of less than the laboratory reporting limit. 
3. j.Jg/kg : Micrograms per kilogram. 

HA-7 HA-8 HA-9 
(4'-5') (4'-5') (3'-4') 

10-Jan-11 10-Jan-11 10-Jan-11 

T -- - __ __, 
<1.2 <1.2 <1.1 

I <1.2 <1.2 <1.1 
I <1.2 <1.2 <1.1 

<1.2 < 1.1__,_ __-::1.1._ 
<1.2 <1.2 <1 .1 I 

<1.2 <1.2 ! <1.1 
I 
I 

C}.6DJ 18.7 T 14.5 
~ 

Table 3 
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Table 4 : New Mexico Oil Conservation Division 
Remediation Standard Ranking Criteria 

Remedial Action Plan 
Jal No. 4 Gas Plant 

El Paso Natural Gas Company 

Ranking Criteria per the Guidelines 
Depth to Groundwater 

Criteria 
<50 feet 

50- 99 feet 
>1 00 feet 

Wellhead Protection Area 
Criteria 

1 <1000 feet from a source or <200 feet 
from a private domestic sou~e 

Yes 
No 

Distance to Surface Water Body 

Ranking 
20 
10 
0 

Ranking 

20 
0 

Criteria Ranking 
<200 horizontal feet [ 

200- 1,000 horizontal feet [-
>1 ,000 horizontal feet J 

Recommended Remediation Levels 
>19 19-0ct 

20 
10 
0 

Benzene (ppm) 
BTEX (ppm) 
TPH (ppm) f F 10 T 10 

50 50 
100 1,000 

0-9 
10 
50 

5,000 

Table 4 
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Screened 
Monitor Interval 

Table 5 : Summary of Monitor Well ACW-09 
Historical Depth to Groundwater Measurements 

Remedial Action Plan 
Jal No. 4 Gas Plant 

El Paso Natural Gas Company 

Top of Depth to 
Casing Groundwater Depth to 

Elevation Measurement Groundwater 
Groundwater 

Elevation 
Well (Feet-BGL) (Feet-AMSL) Date (Feet-TOC) (Fee~L) r ACW-09 r 40 to 160 3302 .47 

I 

Notes: 

1. TOC: Measured from top of casing . 
2. AMSL :Above mean sea level. 
3. NM : No measurement taken. 
4. BGL: Below ground level. 

02/19/97 11 0.24 3192.23 
05/08/97 110.25 3192 .22 
08/19/97 110.26 3192 .21 
10/23/97 110.28 3192 .19 
02/24/98 110.29 3192 .18 
05/13/98 110.30 3192 .17 
08/11/98 110.32 3192.15 
10/21/98 110.40 3192 .07 
02/23/99 110.54 3191.93 
05/13/99 110.45 3192.02 
08/11/99 110.45 3192.02 --- ---

~ 
10/22/99 110.50 3191 .97 
02/22/00 111.18 3191.29 
05/12/00 111.89 3190.58 

~ 
08107100 111 .22 3191 .25 
10/26/00 112.20 3190.27 
02/20/01 112.41 3190.06 
05/04/01 110.85 3191 .62 

~ 08/01/01 110.70 3191 .77 
10/25/01 112.17 3190.30 
02/20/02 111 .98 3190.49 
05/01/02 111 .29 3191 .18 
09/24/02 111 .08 3191.39 
11/06/02 112.11 3190.36 
03/31/03 111 .56 3190.91 
05/20/03 111 .90 3190.57 
08/18/03 111 .17 3191 .30 
11/06/03 110.99 3191.48 
02/25/04 111 .01 3191 .46 
05/13/04 110.99 3191.48 
08/25/04 112.52 3189.95 
11/10/04 112.42 3190.05 
02/15/05 112.16 3190.31 
05/25/05 112.49 3189.98 
08/23/05 111 .81 3190.66 
12/14/05 112.46 3190.01 ---
02/14/06 111 .38 3191 .09 
05/09/06 111 .36 3191 .11 
08/23/06 112.58 3189.89 
12/13/06 112.22 3190.25 
03/07/07 112.89 3189.58 
05/16/07 112.85 3189.62 
08/23/07 112.12 3190.35 
11/15/07 111.43 3191 .04 
02/20/08 111 .27 3191 .20 
06/10/08 111 .84 3190.63 
08/08/08 112.03 3190.44 
11/19/08 112.90 3189.57 
03/04/09 112.34 3190 .13 
05/18/09 112.24 3190 .23 
08/27/09 112.92 3189.55 
02/24/10 112.11 3190.36 
06/28/10 112.80 l 3189.67 
09/20/10 112.60 3189 .87 
12/06/10 112.03 3190.44 

Table 5 
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APPENDIX A 

NMOCD RELEASE NOTIFICATION AND 
CORRECTIVE ACTION FORM C-141 



McKenzie, Bruce E. 

From: 

Sent: 
To: 
Cc: 
Subject: 

Bruce 

pNs=7077eae863=GeoffreyR.Leking@state.nm.us on behalf of Leking , Geoffrey R, EMNRD 
[GeoffreyR.Leking@state.nm.us] 
Wednesday , April 06, 2011 3:10PM 
McKenzie, Bruce E. 
Yanagisawa, ian G 
RE: EPNG Jal #4- Completed Form C-141 

The 1RP #is 1RP-04-01-2697. The C-141 bearing my signatu re should be on the webpage in a few days. Thank you. 

Geoffrey Leking 
Environmental Engineer 
NMOCD-Hobbs 
1625 N. French Drive 
Hobbs, NM 88240 
Office: (575) 393-6161 Ext. 113 
Cell : (575) 399-2990 
email : geoffreyr.leking@state.nm.us 

From: McKenzie, Bruce E. [mailto:BRUCE.E.MCKENZIE@saic.com] 
Sent: Wednesday, April 06, 2011 1:31 PM 
To: Leking, Geoffrey R, EMNRD 
Cc: Yanagisawa, Ian G 
Subject: EPNG Jal #4- Completed Form C-141 

Mr. Leking: 

On October 21, 2010, my client Mr. ian Yanagisawa with El Paso Natural Gas Company (EPNG) submitted to Larry 
Johnson a Form C-141 (copy attached) for the recovered groundwater release that occurred at recovery well RW-2 at 
the EPNG Jal #4 Site located in Lea County, New Mexico. Mr. Yanagisawa never received the fully executed form back 
from the NMOCD assign ing this release an IRP number. On January 20, 2011, SAIC conducted an investigation of the soil 
impacted by the release of the recovered groundwater. We have received the analytical results from the soil samples 
collected during this investigation and will be presenting these data to the NMOCD in a summary report/remedial action 
plan (RAP) in the near future. Could you please forward me a copy of the completed Form C-141 so that I can update 
the project file and include a copy in the summary report/RAP we are preparing for the Site? 

Bruce E. McKenzie, P.G. 
Proj ect Manager I Environment 
SAI C Energ y, En vi ronm ent & Infrastruct ure, LLC (SEE&! ) 
office: 9 18.599.4383 I mobile: 918.906. 6780 

bruce . e .m ckenzie@sa ic . com 

One West Third Street, Suite 100 
Tulsa, Oklahoma 74103 

www .sa ic.com/ EEandl 

Energy 1 Environment 1 Nat ional Security I Hea lth I Cri t ica l In fras tructure (optiona l) 



This ema il and any attach ments to it are in tended only for th e identified recip ients. It may con tain prop r·i eta ry or otherwise legally protected 
information of SAIC. Any unaut11orized use or disc losure of th is commu ni cation is strictly prohibited. If you have received t11is comm unication in 
error, please notify the sender and delete or otherwise destroy the email and all attachments immediately. 
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Dutrict I 
I 625 N. French Or .. 1-lobbs, NM 88240 
Qii!rj£Lll 
IJt)l W. Cirll!"ld :\vtnue, llrksio, NM 88210 
(lilllkUU 
1000 Rio Llrazos Rond, 1\ncc. NM 874 10 
Di11rictiV 
12'20 S. Sl. l'r~m is Dr., Santa Fe. NM 8 7505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Release Notification and Corrective Action 

FormC-141 
R~Nis~d Octob~:r 10, :!003 

StrbJ_nit_2 Coeic3 !O appropriate 
D•str Jct Ollicc 111 a:cordaru;e 

with Rule ll6 on back 
side of form 

OPERATOR t8J Initial R('po11 D Final Rc~ort 
I Name of Company: El Paso Natural Gas Contact: lim Yanagisawa 
I Addt·css: I 001 Louisiana Street. Houstcm. TX 77002 Telephone No.: (713) 420-7361 
I Facility Name: Jal f/4 Groundwater Remediation Project Facility T}_pe: Pun1p and Inject Rcmediatjon System 

Surface: Owner: Jimmy Doom I Minera l Owner: N/A Lease No. : N/A 

Typ.: M l{ekasc: 

LOCATION OF RELEASE 
Fed rron1 lite North/South Line 

600 FNL 
Feet from lh~ East/Wc>t Line 

1980 FWL 
County 
Leu 

l.atil ude_)2" 15' 3 I; N Longitude HH 0 ll' 28" W 

NATURR OF RELEASE 
Wnter high in Chlorid~.:s. Volume of Release : Volume fkcnvcrcd : 

A(!Ero:~: 71 l3:trre ls 
Nnnc 

Suurcc of R<:lcnsc: Lcok from the dischurge line Jl·om groundwater Dnl~.: ami Hour ofOccurrcm;c: Date a:td llnur of Disc.overy: 
1\."COV<llY well RW-2. 10/16/10 @-·2:00pm 10118/10 (ii) -4:00~m 

W'as Immediate Notke Ci!ven'? If YES, To Whom'! 
[8] Yes 0 No 0 Not Required I.Hrry Johnson 

Bv Whom'! hm Ynnagi:sawn [)ate and llour : 10/20/10 1ii• 10: II nm 
Was a Wnlcrcour~e Reached'! If YES, Volume llllp:tcting the Watercourse. 

0 Yes £8) No 

If a Wntc:rcl)Ursc 1nts lrnpactcJ, l>t..~crihc Fully.-. 

Describe C'uusc of Prohlcm and Remcdiul Action Tnkcn. * 
Pipe brokers hdwc~:n the ~;heck-valve ant! l.:lHoO'·valvc. It is believed thnl u cow got his hcud inside the barricade and mbbcd up against the piping li)'Sicm 
nrnund groundwatcr recovery wdl RW-2. Frt:sh cow munun: wus di~cuy~rcd north of the barrknde. I Joor print~ were discove1·cd with water ~itting in tltc 
prints nnd olhcr hoof prints within the saturolcd soil. 

lJescri be Area Aflectcu and Clcunup Action T11ken ." 
Area a !Teet by spill is approximately 20 f~el b;· 2U reel. Rcmci.lial action will depend upon the results of soi l saliiJllcs. Soil sarnpl..::~ wil l be ~oll~:~.:led and 
analyzctllbr EC. 

--~---··-··· 

I hcrchy ccrti ly thnt the in for mation giv.:n above is tme ami ccmtpktc to the best of my knowledge and undcr:Stand that purs uat11 Ln N[I.•IOCI) nt lcs and 
regulations all operntor~ arc n:tluircd to report and/or til e certain release nolificati ons ami J ·rlonn corrccl i\'c actiom for rclcasc.1 which may endanger 
pull lie h~:illth or the l!nvironmcnt. The ncccptance ora C- 141 report by lhc NMOCD marked as "Final Report" does nol rclic\ic the operator of linbi lity 
should their opcrnti(HI~ h;m; f<tilcd tu utlcqu:llcly invc~li g_<ttc nnd rcmcdiatc contntnhlutionthal pose a lhrc.at Lo grountJ Wi'.lcr. 5urfacc watc.-, hllman health 
or the cnvironm~nt. In addition , :\ MOCD ncccplam;c of a C-1 •11 n.'Jmrt tlo.:s not rdkw the opt:ralor of respcmsibi li ty lb· compliance with any otl1cr 
fe[J,:ml, SUite. !lr loi::nl laws nnd/ot· regulations. 

Sign~Jture~~ 
OIL CONSERVATION DIVISION 

7' 7 Appnwcd by District Supcrvi~or: 
l'rir~'\; mnc: lanG. Yanilgi:mwa, P.E.. P.G. 

Title: l'rinci11le f:.twironmenta l t:nginccr Approval Dale: I Expirmir>n D,tlr:: 

13-mai I Address: h\11. Y imngi~awort?;c lposo. l'.Orn Condition!; of AJlwoval; 
AH•n.:hcd 0 

Date: 10/21120 I 0 l'hunc: (713)420-7361 .. 
•' Attach Addtltonnl Sheets If Necessary 

' 



APPENDIX 8 

LABORATORY ANALYTICAL REPORTS AND 
CHAIN-OF-CUSTODY DOCUMENTATION 



Case Narrative for: 

El Paso Energy 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(71 3) 660-0901 

Certificate of Analysis Number: 

11010645 

Report To: 

Benham Companies, Inc. Environmental Division 

Scott Haas 

3700 West Robinson 

Suite 200 

Norman 

OK 

73072-

ph: (405) 321-3895 

I. SAMPLE RECEIPT : 

fax: 

Project Name: 

Site: 

Site Address: 

PO Number: 

State: 

State Cert. No.: 

Date Reported: 

EPNG.Jal#4 4100417116 

Jal, NM 

New Mexico 

2/7/2011 

All samples were received intact. The internal ice chest temperatures were measured on receipt and are recorded on the attached Sample Receipt 
Checklist. 

II: ANALYSIS AND EXCEPTIONS: 

SW8021 B Purgeable Aromatics (BTEX): 

No exceptions are noted. 

Ill. GENERAL REPORTING COMMENTS: 

Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the analytical report (" mg\kg-dry " or " 
ug\kg-dry " ). 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to check 
for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the laboratory. Since 
the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not have been a sample 
submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this analytical report is determined by 
the Laboratory Control Sample (LCS) and the Method Blank (MB) . The Laboratory Control Sample (LCS) and the Method Blank (MB) are 
processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire analytical process. 

Some of the percent recoveries and RPD's on the QC report for the MS/MSD may be different than the calculated recoveries and RPD's using the 
sample result and the MS/MSD results that appear on the report because, the actual raw result is used to perform the calculations for percent 
recovery and RPD. 

Any other exceptions associated with this report will be footnoted in the analytical result page(s) or the quality control summary page(s) . 

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above Certificate of 
Analysis Number. 

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative of the 
samples submitted for testing. 

SPL, Inc. is pleased to be of service to you. We anticipate working with you in fulfilling all your current and future analytical needs . 

1 certify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other than 
the conditions detailed above. Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or by 

Sonia West 

Senior Project Manager Test results meet all requirements of NELAC, unless specified in the narrative. 
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his designee, as verified by the following signature. 

Sonia West 

Case Narrative for: 

El Paso Energy 

Certificate of Analysis Number: 

11010645 

HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Senior Project Manager Test results meet all requirements of NELAC, unless specified in the narrative. 

Version 2.0- Modified December 23, 2010 
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El Paso Energy 
Certificate of Analysis Number: 

11010645 

Regort To: Benham Companies, Inc. Environmental Division Project Name: 

Scott Haas Site: 
3700 West Robinson 

Site Address: 
Suite 200 

Norman 

OK PO Number: 

73072- State: 
ph: (405) 321-3895 fax: (405) 579-7847 

State Cert. No.: 

Fax To: Date Regorted: 

Client Sample ID Lab Sample ID Matrix Date Collected 

HA-1 (3-4) 11010645-01 Soi l 01/20/2011 16:37 

HA-2 (2-3) 11010645-02 Soi l 01/20/2011 16:41 

HA-3 (3-4) 11010645-03 Soi l 01/20/2011 16:43 

HA-4 (1-2) 1101 0645-04 Soil 01/20/2011 16:45 

HA-5 (2-3) 11010645-05 Soil 01/20/2011 16:4 7 

HA-6 (2-3) 1101 0645-06 Soil 01/20/2011 16:48 

HA-7 (4-5) 11010645-07 Soil 01/20/2011 16:49 

HA-8 (4-5) 11 01 0645-08 Soil 01/20/2011 16:51 

HA-9 (3-4) 11 01 0645-09 Soil 01/20/2011 16:53 

Trip Blank 11010645-10 Water 01/20/2011 0:00 

Sonia West 

Senior Project Manager 

Kesavalu M. Bagawandoss Ph.D., J.D. 

Laboratory Director 

Ted Yen 

Quality Assurance Officer 

Version 2.0 - Modified December 23, 2010 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON , TX 77054 

(71 3) 660-0901 

EPNG-Jal#4 4100417116 

Jal, NM 

New Mexico 

2/7/2011 

Date Received COCID 

1/25/2011 9:18 :00 AM 12695 

1/25/2011 9:18:00 AM 

1/25/2011 9:18 :00 AM 

1/25/2011 9:18:00 AM 

1/25/2011 9:18:00 AM 

1/25/2011 9:18 :00 AM 

1125/2011 9:18:00 AM 

1/25/2011 9:18:00 AM 

1/25/2011 9:18:00 AM 

1/25/2011 9:18:00 AM 

HOLD 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

2/7/2011 

Date 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-1 (3-4) Collected: 01/20/2011 16:37 SPL Sample ID: 11010645-01 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 11.4 0 

PURGEABLE AROMATICS 
Benzene NO 1.1 

Toluene NO 1.1 

Ethylbenzene NO 1.1 

m,p-Xylene NO 1.1 

o-Xylene NO 1.1 

Xylenes ,Total NO 1.1 

Surr: 1,4-Difluorobenzene 98.4 % 70-130 

Surr: 4-Bromofluorobenzene 97 .6 % 63-145 

!Prep Method !Prep Date !Prep Initials !Prep Factor I 

ISW5030B 101/26/2011 9:55 IXML 11 .00 

Qualifiers: ND/U- Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and POL 

E - Estimated Value exceeds calibration curve 

TNTC -Too numerous to count 

I 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL ;M2540G/SW846 Units: wt% 
02/03/11 17:00 EB 1 5717459 

MCL SW8021 B Units: ug/kg-dry 
01/26/1112:23 WLV 5714439 

01/26/1112:23 WLV 5714439 

01/26/11 12:23 WLV 5714439 

01/26/1112:23 WLV 5714439 

01/26/11 12:23 WLV 5714439 

01126/1112:23 WLV 5714439 

01/26/11 12:23 WL V 5714439 

01/26/1112:23 WLV 5714439 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

11010645 Page 4 
2nt2011 9:36:36 AM 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-2 (2-3) Collected: 01/20/201116:41 SPLSampleiD: 11010645-02 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. limit 

PERCENT MOISTURE 
Percent Moisture 13.8 0 

PURGEABLE AROMATICS 
Benzene ND 1.2 

Toluene ND 1.2 

Ethylbenzene ND 1.2 

m,p-Xylene ND 1.2 

o-Xylene ND 1.2 

Xylenes,Total ND 1.2 

Surr: 1, 4-Difluorobenzene 99.0 % 70-130 

Surr: 4-Bromofluorobenzene 96.9 % 63-145 

JPrep Method JPrep Date JPrep Initials J Prep Factor J 

jSW5030B Jo1t26/2011 9:59 jXML j1.0o 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

• - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

I 

Dil. Factor Date Analyzed Analyst Seq.# 

MCL ;M2540G/SW846 Units:wt% 
02/03/11 17:00 EB 1 5717457 

MCL SW8021B Units: ug/kg-dry 
01/26/1113:49 WLV 5714442 

01/26/1113:49 WLV 5714442 

01/26/11 13:49 WLV 5714442 

01126/11 13:49 WLV 5714442 

01/26/11 13:49 WLV 5714442 

01/26/1113:49 WLV 5714442 

01/26/1113:49 WLV 5714442 

01/26/1113:49 WLV 5714442 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

11010645 Page 5 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-3 (3-4) Collected: 01/20/2011 16:43 SPL Sample 10: 11010645-03 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 12.6 0 

PURGEABLE AROMATICS 
Benzene ND 1.1 

Toluene ND 1.1 

Ethyl benzene ND 1.1 

m,p-Xylene ND 1.1 

a-Xylene ND 1.1 

Xylenes,Total ND 1.1 

Surr: 1,4-Difluorobenzene 98 .4 % 70-130 

Surr: 4-Bromofluorobenzene 95 .4 % 63-1 45 

JPrep Method JPrep Date I Prep Initials I Prep Factor J 

jSW5030B lo1/26/201110:02 JXML J1.0o 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analy1e Detected In The Associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and POL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

I 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL >M2540G/SW846 Units: wt% 
02/03/11 17:00 EB 1 5717456 

MCL SW8021 B Units: ug/kg-dry 
01/26/1114:18 WLV 5714443 

01/26/1 114:18 WLV 5714443 

01/26/1114:18 WLV 5714443 

01/26/1114:18 WLV 5714443 

01/26/1114:18 WLV 571 4443 

01 /26/1114:18 WLV 57 14443 

01/26/1114:18 WLV 5714443 

01/26/1114:18 WLV 5714443 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D- Surrogate Recovery Unreportable due to Di lution 

Ml - Matrix Interference 

11010645 Page 6 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-4 (1-2) Collected: 01/20/2011 16:45 SPL Sample ID: 11010645-04 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. limit 

PERCENT MOISTURE 
Percent Moisture 14.9 0 

PURGEABLE AROMATICS 
Benzene NO 1.2 

Toluene NO 1.2 

Ethylbenzene NO 1.2 

m,p-Xylene NO 1.2 

o-Xylene NO 1.2 

Xylenes,Total NO 1.2 

Surr: 1 ,4-Difluorobenzene 98.7 % 70-130 

Surr: 4-Bromofluorobenzene 95.1 % 63-145 

IPrep Method I Prep Date IPrep Initials I Prep Factor I 

ISW5030B 101/26/2011 10:04 IXML 11.00 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

• - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and POL 

E- Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

I 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL :M2540G/SW846 Units: wt% 
02/03/1117:00 EB1 5717455 

MCL SW8021B Units: ug/kg-dry 
01/26/1114:47 WLV 5714444 

01/26/1114:47 WLV 5714444 

01126/1114:47 WLV 5714444 

01/26/1114:47 WLV 5714444 

01/26/1114:47 WLV 5714444 

01/26/1114:47 WLV 5714444 

01126/1114:47 WLV 5714444 

01/26/1114:47 WLV 5714444 

>MCL- Result Over Maximum Contamination Limit(MCL) 

0 - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

11010645 Page 7 
2/7/2011 9:36:38 AM 

Version 2.0- Modified December 23, 2010 



HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-5 (2-3) Collected: 01/20/2011 16:47 SPL Sample ID: 11010645-05 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. limit 

PERCENT MOISTURE 
Percent Moisture 11.6 0 

PURGEABLE AROMATICS 
Benzene NO 1.1 

Toluene NO 1.1 

Ethylbenzene NO 1.1 

m,p-Xylene NO 1.1 

o-Xylene NO 1.1 

Xylenes ,Total NO 1.1 

Surr: 1 ,4-Difluorobenzene 98.9 % 70-130 

Surr: 4-Bromofluorobenzene 96 .9 % 63-145 

)Prep Date !Prep Initials ! Prep Factor ) 

)XML )10o I 
)Prep Method 

)01/26/2011 10:05 )SW5030B 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

J- Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL ;M2540G/SW846 Units: wt% 
02/03/11 17:00 EB 1 5717454 

MCL SW8021B Units: ug/kg-dry 
01/26/1115:16 WLV 5714445 

01/26/1115:16 WLV 5714445 

01/26/1115:16 WLV 5714445 

01/26/1115:16 WLV 5714445 

01/26/1115:16 WLV 5714445 

01/26/1115:16 WLV 5714445 

01/26/11 15:16 WLV 5714445 

01/26/11 15:16 WLV 5714445 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D- Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

11010645 Page 8 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-6 (2-3) Collected: 01/20/2011 16:48 SPL Sample ID: 11010645-06 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 15.9 0 

PURGEABLE AROMATICS 
Benzene NO 1.2 

Toluene NO 1.2 

Ethylbenzene NO 1.2 

m,p-Xylene NO 1.2 

o-Xylene NO 1.2 

Xylenes,Total NO 1.2 

Surr: 1 ,4-Difluorobenzene 98.8 % 70-130 

Surr: 4-Bromofluorobenzene 96 .4 % 63-145 

IPrep Method I Prep Date IPrep Initials I Prep Factor I 

lsW5030B 101/26/2011 10:07 IXML 11.00 I 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

• - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL ;M2540G/SW846 Units: wt% 
02/03/11 17:00 EB 1 5717453 

MCL SW8021B Units: ug/kg-dry 
01/26/1115:45 WLV 5714446 

01/26/11 15:45 WLV 5714446 

01/26/11 15:45 WLV 5714446 

01126/1115:45 WLV 5714446 

01126/11 15:45 WLV 5714446 

01/26/1115:45 WLV 5714446 

01/26/1115:45 WLV 5714446 

01/26/11 15:45 WL V 5714446 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D- Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

11010645 Page9 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-7 (4-5) Collected: 01/20/2011 16:49 SPL Sample ID: 11010645-07 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 18.7 0 

PURGEABLE AROMATICS 
Benzene ND 1.2 

Toluene ND 1.2 

Ethyl benzene ND 1.2 

m,p-Xylene ND 1.2 

o-Xylene ND 1.2 

Xylenes,Total ND 1.2 

Surr: 1 ,4-Difluorobenzene 97.9 % 70-130 

Surr: 4-Bromofluorobenzene 95 .8 % 63-145 

!Prep Method I Prep Date !Prep Initials !Prep Factor I 

ISW5030B lo1t26t201110 09 IXML !10o 

Qualifiers: ND/U- Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

• - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC - Too numerous to count 

I 

Dil. Factor Date Analyzed Analyst Seq.# 

MCL :M2540G/SW846 Units: wt% 
02/03/11 17:00 EB 1 5717452 

MCL SW8021B Units: ug/kg-dry 
01/26/1117:11 WLV 5714449 

01/26/1117:11 W LV 5714449 

01/26/1 1 17:11 WLV 57 14449 

01/26/11 17:11 W LV 57 14449 

01/26/1117:1 1 W LV 5714449 

01/26/11 17:11 WLV 57 14449 

01126/11 17:11 WLV 5714449 

01126/11 17:1 1 WLV 5714449 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

11010645 Page 10 
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Client Sample ID:HA-8 (4-5) 

Analyses/Method Result QUAL 

PERCENT MOISTURE 
Percent Moisture 14.5 

PURGEABLE AROMATICS 
Benzene NO 

Toluene NO 

Ethylbenzene NO 

m,p-Xylene NO 

a-Xylene NO 

Xylenes,Total NO 

Surr: 1 ,4-Difluorobenzene 98.5 

Surr: 4-Bromofluorobenzene 95.8 

IPrep Method I Prep Date IPrep Initials 

IXML lsw5030B lo1/26/2011 1o:11 

Qualifiers: ND/U- Not Detected at the Reporting Limit 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Collected: 01/20/2011 16:51 SPL Sample 10: 11010645-08 

Site: Jal, NM 

Rep. limit Oil. Factor Date Analyzed Analyst Seq.# 

MCL ;M2540G/SW846 Units: wt% 
0 02/03/11 17:00 EB1 5717451 

MCL SW8021 B Units: ug/kg-dry 
1.2 01/26/11 17:40 WLV 5714450 

1.2 01/26/1117:40 WLV 5714450 

1.2 01126/11 17:40 WLV 5714450 

1.2 01/26/1117:40 WLV 5714450 

1.2 01126/1117:40 WLV 5714450 

1.2 01/26/1117:40 WLV 5714450 

% 70-130 01/26/1117:40 WLV 5714450 

% 63-145 01/26/11 17:40 WL V 5714450 

IPrep Factor I 

l1.0o I 

B - Analyte Detected In The Associated Method Blank 

* - Surrogate Recovery Outside Advisable QC Limits 

>MCL - Result Over Maximum Contamination Limit(MCL) 

D- Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

Version 2.0- Modified December 23, 2010 
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HOUSTON LABORATORY 
8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:HA-9 (3-4) Collected: 01/20/201116:53 SPL Sample 10: 11010645-09 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. Limit 

PERCENT MOISTURE 
Percent Moisture 6.66 0 

PURGEABLE AROMATICS 
Benzene NO 1.1 

Toluene NO 1.1 

Ethylbenzene NO 1.1 

m,p-Xylene NO 1.1 

o-Xylene NO 1.1 

Xylenes,Total NO 1.1 

Surr: 1 ,4-Difluorobenzene 98 .3 % 70-130 

Surr: 4-Bromofluorobenzene 96.2 % 63-145 

IPrep Method I Prep Date I Prep Initials I Prep Factor I 

ISW5030B 101/26/201110:13 IXML 11.00 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

• -Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC- Too numerous to count 

I 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL ;M2540G/SW846 Units: wt% 
02/03/11 17:00 EB1 5717450 

MCL SW8021B Units: ug/kg-dry 
01/26/1118:09 WLV 5714451 

01/26/1118:09 WLV 5714451 

01/26/1118:09 WLV 5714451 

01/26/1118:09 WLV 5714451 

01/26/1118:09 WLV 5714451 

01/26/1118:09 WLV 5714451 

01/26/1118:09 WLV 5714451 

01/26/1118:09 WLV 5714451 

>MCL- Result Over Maximum Contamination Limit(MCL) 

D - Surrogate Recovery Unreportable due to Dilution 

Ml- Matrix Interference 

11010645 Page 12 
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HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Client Sample ID:Trip Blank Collected: 01/20/2011 0:00 SPL Sample ID: 11010645-10 

Site: Jal, NM 

Analyses/Method Result QUAL Rep. limit 

PURGEABLE AROMATICS 
Benzene NO 

Toluene NO 

Ethylbenzene NO 

m,p-Xylene NO 

o-Xylene NO 

Xylenes,Total NO 

Surr: 1 ,4-Difluorobenzene 99.3 % 

Surr: 4-Bromofluorobenzene 97.7 % 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B - Analyte Detected In The Associated Method Blank 

• - Surrogate Recovery Outside Advisable QC Limits 

J - Estimated value between MDL and PQL 

E - Estimated Value exceeds calibration curve 

TNTC -Too numerous to count 

70-130 

70-130 

Oil. Factor Date Analyzed Analyst Seq.# 

MCL SW8021B Units: ug/L 
01/26/11 17:24 NMa 5710744 

01/26/11 17:24 NMa 5710744 

01/26/11 17:24 NMa 5710744 

01/26/11 17:24 NMa 5710744 

01126/11 17:24 NMa 5710744 

01/26/11 17:24 NMa 5710744 

01/26/11 17:24 NMa 5710744 

01/26/11 17:24 NMa 5710744 

>MCL- Result Over Maximum Contamination Limit(MCL) 

0 - Surrogate Recovery Unreportable due to Dilution 

Ml - Matrix Interference 

11010645 Page 13 
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Analysis: 

Method: 

Quality Control Report 

Purgeable Aromatics 

SW8021B 

Method Blank 

El Paso Energy 
EPNG-Jal#4 4100417116 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

Work Order: 

Lab Batch ID: 

11010645 

R315000 

Samples in Analytical Batch: 

RuniD: HP _R_110126A-571 0741 Units : ug/L Lab Sample ID 

11010645-10A 

Client Sample ID 

Trip Blank Analysis Date: 01/26/2011 15:54 Analyst: NMa 

Analyte Result Rep Limit 

Benzene NO 1.0 

Ethvlbenzene NO 1.0 

Toluene NO 1.0 

m,o-Xvlene NO 1.0 

o-Xvlene NO 1.0 

Xvlenes Total NO 1.0 

Surr: 1 4-0ifiuorobenzene 99.3 70-130 

Surr: 4-Bromofiuorobenzene 98.4 70-130 

Laboratory Control Sample !LCSl 

RuniD: HP _R_110126A-5710742 Units : ug/L 

Analysis Date: 01126/2011 16:24 Analyst: NMa 

Ana lyle Spike Result Percent Lower Upper 
Added Recovery Limit Limit 

Benzene 20.0 20.8 104 70 130 

Ethylbenzene 20.0 20.5 103 70 130 

Toluene 20 .0 20.0 100 70 130 

m,p-Xylene 40.0 40.6 102 70 130 

a-Xylene 20.0 20.6 103 70 130 

Xylenes,Total 60.0 61 .2 102 70 130 

Surr: 1 ,4-Difluorobenzene 100 99.7 99.7 70 130 

Surr: 4-Bromofluorobenzene 100 100 100 70 130 

Matrix Spike !MSl I Matrix Spike Duplicate tMSDl 

Sample Spiked: 11010640-01 

RuniD: HP _R_1101 26A-5710747 Units: mg/L 

Analysis Date: 01/26/201118:54 Analyst: NMa 

Qualifiers: ND/U- Not Detected at the Reporting Limit Ml - Matrix Interference 

B- Analyte Detected In The Associated Method Blank 

J - Estimated Value Between MDL And PQL 

E - Estimated Value exceeds calibration curve 

D - Recovery Unreportable due to Dilution 

*- Recovery Outside Advisable QC Limits 

N/C- Not Calculated -Sample concentration is greater than 4 times the amount of spike added . Control limits do not apply. 

TNTC- Too numerous to count 11010645 Page 15 

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules. 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON , TX 77054 

(713) 660-0901 

El Paso Energy 
EPNG-Jal#4 4100417116 

Analysis : 

Method: 

Purgeable Aromatics 

SW8021B 

Analyte Sample MS MS 
Result Spike Result 

Added 

Benzene NO 0.02 

Ethylbenzene NO 0.02 

Toluene ND 0.02 

m,p-Xylene ND 0.04 

a-Xylene NO 0.02 

Xylenes,Total ND 0.06 

Surr: 1 ,4-Difluorobenzene ND 100 

Surr: 4-Bromofluorobenzene ND 100 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B- Analyte Detected In The Associated Method Blank 

J - Estimated Value Between MDL And PQL 

E - Estimated Value exceeds calibration curve 

0.0218 

0.0212 

0.0210 

0.0417 

0.0211 

0.0628 

101 

99.5 

WorkOrder: 

Lab Batch 10: 

MS % MSD MSD MSD % 
Recovery Spike Result Recovery 

Added 

109 0.02 0.0216 108 

106 0.02 0.0209 105 

105 0.02 0.0205 103 

104 0.04 0.0411 103 

106 0.02 0.0208 104 

105 0.06 0.0619 103 

101 100 99.8 99.8 

99.5 100 98.6 98.6 

Ml - Matrix Interference 

D- Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

11010645 

R315000 

RPD RPD 
Limit 

0.739 31 

1.42 28 

2.03 25 

1.40 36 

1.53 30 

1.44 36 

0.967 30 

0.913 30 

Low High 
Limit Limit 

66 141 

52 136 

61 131 

60 130 

64 130 

60 130 

70 130 

70 130 

N/C- Not Calculated- Sample concentration is greater than 4 times the amount of spike added . Control limits do not apply. 

TNTC - Too numerous to count 11010645 Page 16 

QC results presented on the QC Summary Report have been rounded . RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules. 
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Analysis: 

Method: 

Quality Control Report 

Purgeable Aromatics 

SW8021B 

El Paso Energy 
EPNG-Jal#4 4100417116 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

11010645 

R315231 

Method Blank Samples in Analytical Batch: 

RuniD: HP _0_1101268-5714438 Units: ug/kg Lab SamRie ID 

Analysis Date: 01/26/2011 11 :39 Analyst: WLV 11010645-01A 

Preparation Date: 01/26/2011 11:39 Prep By: Method: SW5030B 11010645-02A 

1101 0645-03A 

Analy1e Result Rep Limit 

Benzene NO 1.0 

Ethyl benzene NO 1.0 

11010645-04A 

1101 0645-05A 

11 01 0645-06A 

Toluene NO 1.0 11010645-07A 
m,p-Xylene NO 1.0 

o-Xylene NO 1.0 

Xylenes Total NO 1.0 

11010645-08A 

1101 0645-09A 

Surr: 1 4-0ifl uorobenzene 98.4 70-1 30 

Surr: 4-Bromofluorobenzene 98.9 63-145 

Laboratory Control SamRie !LCS! 

RuniD: Units: 

Analysis Date: Analyst: 

ug/kg 

WLV 

Preparation Date: 

HP _0_1101266-5714437 

01/26/2011 11:10 

01/26/201111 :10 Prep By: Method: SW5030B 

Analy1e Spike Result Percent Lower 
Added Recovery Limit 

Benzene 20.0 19.6 97.9 70 

Ethyl benzene 20 .0 19.4 96.8 75 

Toluene 20.0 19.3 96.3 75 

m,p-Xylene 40 .0 39.7 99.2 74 

o-Xylene 20.0 19.0 95.0 70 

Xylenes,Total 60.0 58.7 97.8 70 

Surr: 1 ,4-Difluorobenzene 100 98.6 98.6 70 

Surr: 4-Bromofluorobenzene 100 99.5 99.5 63 

Matrix SRike !MSl I Matrix SRike DuRiicate !MSD) 

Sample Spiked: 11010645-01 

RuniD: HP _0_1101266-5714440 Units: ug/kg-dry 

Analysis Date: 01/26/2011 12:52 Analyst: WLV 

Preparation Date: 01/26/2011 9:56 Prep By: XML Method: SW5030B 

Qualifiers: ND/U- Not Detected at the Reporting Limit Ml - Matrix Interference 

Client SamRie ID 

HA-1 (3-4) 

HA-2 (2-3) 

HA-3 (3-4) 

HA-4 (1-2) 

HA-5 (2-3) 

HA-6 (2-3) 

HA-7 (4-5) 

HA-8 (4-5) 

HA-9 (3-4) 

Upper 
Limit 

130 

122 

123 

122 

130 

130 

130 

145 

B - Analy1e Detected In The Associated Method Blank 

J -Estimated Value Between MDL And PQL 

D- Recovery Unreportable due to Dilution 

• - Recovery Outside Advisable QC Limits 

E - Estimated Value exceeds calibration curve 

N/C- Not Calcu lated -Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

TNTC- Too numerous to count 

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules . 

Version 2.0 - Modified December 23, 2010 
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Quality Control Report 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON , TX 77054 

(713) 660-0901 

El Paso Energy 
EPNG-Jal#4 4100417116 

Analysis: 

Method: 

Purgeable Aromatics 

SW80218 

Analyte Sample MS MS 
Result Spike Result 

Added 

Benzene NO 22.6 

Ethylbenzene NO 22.6 

Toluene NO 22.6 

m,p-Xylene NO 45.1 

a-Xylene NO 22.6 

Xylenes ,Total NO 67.7 

Surr: 1,4-Difluorobenzene NO 113 

Surr: 4-Bromofluorobenzene NO 113 

Qualifiers: ND/U - Not Detected at the Reporting Limit 

B- Analyte Detected In The Associated Method Blank 

J - Estimated Value Between MDL And POL 

E - Estimated Value exceeds calibration curve 

19.2 

18.8 

18.8 

43.4 

20.6 

64.0 

111 

110 

WorkOrder: 

Lab Batch ID: 

MS% MSD MSD MSD% 
Recovery Spike Result Recovery 

Added 

95.9 22.6 19.4 97.1 

93.9 22.6 21.4 94.8 

93.8 22.6 18.9 94.7 

96.1 45.1 43.7 96.8 

91.2 22 .6 20.8 92.2 

94.5 67.7 64.5 95.3 

98.6 113 111 98.7 

97.9 113 110 97.6 

Ml- Matrix Interference 

D- Recovery Unreportable due to Dilution 

•- Recovery Outside Advisable QC Limits 

11010645 

R315231 

RPD RPD 
Limit 

1.23 31 

0.917 39 

0.944 25 

0.672 26 

1.08 35 

0.803 35 

0.0416 30 

0.257 30 

N/C- Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

Low High 
Limit Limit 

41 133 

31 129 

34 130 

35 123 

33 124 

33 124 

70 130 

63 145 

TNTC- Too numerous to count 11010645 Page 18 

QC results presented on the QC Summary Report have been rounded . RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules. 
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Analysis: 

Method: 

Quality Control Report 

PERCENT MOISTURE 

SM2540G/SW846 

El Paso Energy 
EPNG-Jal#4 4100417116 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch ID: 

11010645 

R315386F 

Samples in Analytical Batch: 

Original Sample: 

RuniD: 

Analysis Date: 

Percent Moisture 

Lab Sample ID 

1101 0645-01A 

Sample Duplicate 

11010645-01 

WET_110203F-5717459 Units: wt% 

02/03/2011 17:00 Analyst: EB 1 

Analyte Sample DUP 
Result Result 

11.4 11.42 

RPD 

0.116 

Client Sample ID 

HA-1 (3-4) 

RPD 
Limit 

20 

Qualifiers: ND/U- Not Detected at the Reporting Limit Ml - Matrix Interference 

B - Analyte Detected In The Associated Method Blank 

J -Estimated Value Between MDL And PQL 

E - Estimated Value exceeds calibration curve 

D- Recovery Unreportable due to Dilution 

* - Recovery Outside Advisable QC Limits 

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added . Control limits do not apply. 

TNTC- Too numerous to count 

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules . 

Version 2.0 - Modified December 23, 2010 

11010645 Page 19 

217/2011 9:36:42 AM 



Analysis: 

Method: 

Quality Control Report 

PERCENT MOISTURE 

S M 2540G/SW846 

El Paso Energy 
EPNG-Jal#4 4100417116 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(713) 660-0901 

WorkOrder: 

Lab Batch 10: 

11010645 

R315386G 

Samples in Analytical Batch: 

Lab Sam(!le ID Client Sam(!le ID 

1101 0645-02A HA-2 (2-3) 

1101 0645-03A HA-3 (3-4) 

1101 0645-04A HA-4 (1-2) 

1101 0645-05A HA-5 (2-3) 

11 01 0645-06A HA-6 (2-3) 

11010645-07 A HA-7 (4-5) 

1101 0645-08A HA-8 (4-5) 

11 01 0645-09A HA-9 (3-4) 

Sam(!le Du(!licate 

Original Sample: 11 02004 7-02 

RuniD: WET_110203F-5717448 Units: wt% 

Analysis Date: 02/03/2011 17:00 Analyst: EB1 

Analyte Sample DUP RPD RPD 
Result Result Limit 

Percent Moisture 14.5 14.46 0.271 20 

Qualifiers: ND/U - Not Detected at the Reporting Limit Ml - Matrix Interference 

B- Analyte Detected In The Associated Method Blank 

J - Estimated Value Between MDL And POL 

E - Estimated Value exceeds calibration curve 

D- Recovery Unreportable due to Dilution 

•- Recovery Outside Advisable QC Limits 

N/C- Not Calculated- Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply. 

TNTC- Too numerous to count 

QC results presented on the QC Summary Report have been rounded . RPD and percent recovery values 
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules . 

Version 2.0 - Modified December 23, 2010 
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Sample Receipt Checklist 

And 
Chain of Custody 
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Sample Receipt Checklist 

Workorder: 11010645 

Date and Time Received: 1/25/2011 9:18:00 AM 

Temperature: 4.0/4.o· c 

1 . Shipping container/cooler in good condition? Yes ~ 

2. Custody seals intact on shippping container/cooler? Yes ~ 

3. Custody seals intact on sample bottles? Yes D 

4. Chain of custody present? Yes ~ 

5. Chain of custody signed when relinquished and received? Yes ~ 

6. Chain of custody agrees with sample labels? Yes ~ 

7. Samples in proper container/bottle? Yes ~ 

8. Sample containers intact? Yes ~ 

9. Sufficient sample volume for indicated test? Yes ~ 

10. All samples received within holding time? Yes ~ 

11 . Container/Temp Blank temperature in compliance? Yes ~ 

12. Water- VOA vials have zero heads pace? Yes D 

13. Water- Preservation checked upon receipt {except VOA*)? Yes D 

*VOA Preservation Checked After Sample Analysis 

HOUSTON LABORATORY 

8880 INTERCHANGE DRIVE 

HOUSTON, TX 77054 

(71 3) 660-0901 

Received By: T_B 

Carrier name: Fedex-Standard Overnight 

Chilled by: Water Ice 

No D Not Present D 

NoD Not Present D 

No D Not Present ~ 

NoD 

No D 

NoD 

No D 

NoD 

No D 

No D 

NoD 

No D VOA Vials Not Present ~ 

NoD Not Applicable ~ 

SPL Representative:~=============; Contact Date & Time: 
L---------------------~ 

Client Name Contacted:L_ ____________ _j 

Non Conformance 
Issues: 

Client Instructions: 

Version 2.0 - Modified December 23, 2010 11010645 Page 22 
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CLIENT NAME: 
Benham 

DATE TIME MATRIX 

.... _ 

SAMP~(Sig~ 

~ ~ _4-t:. _. 

RELINQUISHED BY: (Signature) 

!
SITe MANAGER: 

. Bruce McKeni:ze 

SAMPLE IDENTIFICATION 

PARAMETERS/METHOD Nl)_~B 

1
.::-ER~j-...:C=-::H...:.:.A...:.:.I N:...=...-....:C>==..:F:__-C=-U::::...:S:::....:T:....C>::::...:D::::...:V.;.._A:...:..:;E:::....:C::......;C>:;._A_D_-t 

I 
I 

1 
r'orman, OK 405/321-3895 
lulsa. OK 918/49~ · 16CHJ 

· .r-BENH--~· Arlingion.lX 817!640 -6407 m1 ' Houston. lX 713/8:l5 -3500 
- {Compt:le /l.d::im-s.:;.Y, on rc-,'(~ se sr..e n1 fc.rmJ 

8!' m 
;:_:-1 I 

~ 
!D 

LABI.D. 
NUMBER 

(LAB USE ONLY) 

REMARKS 
{I.E. FILTERED. UNFILTEnED. PRCSERVEll. 

UN PRESERVED, GRAB COMPOSITE 

DATE: ~__2____ ~R~SHED BY: (S~~ DATE: I -~'"1- I I I RECEIVED BY: (Signature) DATE: _____ _ 

TIME: tfG.o----<---' ~ ~ ¢/-'''---,____./ __.:.:_TI:::_M::E:~/=='7-~0::;;:0===;=~~ ------------~TI=ME::_·'--====== 
DATE: I R~l~~\ (SgnatL,e) _ b ... DATE: /-'l :(.- I f SAMPLE SHIPPED BY (Ctrcle) AIRBILL # -- - -

1-----:-~.,-,--------- --~E _ ~:::_:_:~J(/~I[Yl ~f)j\.1\2,_ J'- TIME: '} if FEDEX 
COMMENTS: i. ~ ITURN AROUND TIME NEEDED 

\ Standard HAND DELIVERED 

~------------------------------,-----~~~-----------Lr----------------------~ 
RECEIVING LABORATORY: Accutesf GC f SPL laboratory 

c.·""·a..,B"'O"I"'n.,..te,...r:-c-crhanc:-:c-g-c-e-D"'c::-r ---·----- ·-
ADDRESS: ___ ___ ___ liouslon 

RECEIVED BY LABORATORY: SAMPLE CONDITION UPON RECEIPT: (Lab Use Only) 

Temperature------ Wet Ice Present: y N -------------------TX lt054 

Comments:------~-----------

VOA's Free of Headspace CITY: ----.......,"'='~r-.r.c=----STATE: ____ ZIP: ____ ___ _ 
Soma West 

y N 
(Signature) 

CONTACT:----,., , r:roommu 1 

PHONE: ________ ~~~~~~~~~~~~~~~~~--------~~D_A_TE __ : _=·-··====~~====~~T~IM~E;:~====~~---_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~---~~----------- ----------~~~~=~ 
BENHAM CONTACT PERSON(S): PHONE#: 405-321-3895 

Ana Archie 

POINT OF ORIGIN: 0 NORMAN 0 ARLINGTON 0 HOUSTON [JOTHER: 

PAGE #1 - RECEIVING LAB PAGE #2 - RETURN TO BENHAM 





al 

461 9 N. Santa Fe, OKC, OK 73118- (405) 488-2400- (405) 488-2404 fax 

Client: Ms. Aria Archie 
Benham 
3700 W. Robinson, Ste. 200 
Norman, OK 73072 

Analytical Report 

Report Date: 

Order# 
Project# 

01/31/2011 
2011010320 
4100417117 

LaboratOIJ' Certificate# 721 1 

Project: EPNG-Jal #4 

Analytical Results 
Client Sample ID: HA-1 (0·1) 

Sample Collected: 01/20/2011 @10:15 

Parameter 
Conductivity (S.P.) 

Saturation Percentage (S.P.) 

Client Sample ID: HA-1 (1·2) 

Result 
2710 

23.5 

Sample Collected: 01 /20/2011 @ 10:15 

Parameter 
Conductivity (S.P.) 

Saturation Percentage (S.P.) 

Client Sample ID: HA-1 (2·3) 

Result 
1700 

23.0 

Sample Collected : 01120/2011 @ 10:15 

Parameter 
Conductivity (S.P.) 

Saturation Percentage (S.P.) 

Order#: 2011010320 

Result 
2920 

22.5 

Units 
1-Jmhos/cm 

% 

Units 
1-Jmhos/cm 

% 

Units 
1-Jmhos/cm 

% 

Analyzed On 
01/31/2011 08:50:00 AM 

01/27/2011 03:48:00 PM 

Analyzed On 
01/3112011 08:50:00 AM 

01/27/2011 03:48:00 PM 

Analyzed On 
01/31/2011 08:50:00 AM 

01/27/2011 03:48:00 PM 

ETIID: 1 

Matrix: Solids 

Analyst Method 
DS 2510 B Mod 

DS AgHandbk60 

ETIID: 2 

Matrix: Solids 

Analyst Method 
DS 2510 B Mod 

DS AgHandbk60 

ETIID: 3 

Matrix: Solids 

Analyst Method 
DS 2510 B Mod 

DS AgHandbk60 

Page 1 of9 



Analytical Results 
Client Sample 10: HA-1 (3·4) ETI IO: 4 

Sample Collected : 01/20/2011@ 10:15 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 4060 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 30.8 % 01/27/2011 03:48:00 PM DS AgHandbk60 

Client Sample 10: HA-1 (4·5) ETIIO: 5 

Sample Collected : 01/20/2011@ 10:1 5 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 3670 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 28.6 % 01/27/2011 03:48:00 PM DS AgHandbk60 

Client Sample 10: HA-2 (0·1 ) ETIID: 6 

Sample Collected : 01/20/2011 @ 11:52 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 7320 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 21 .9 % 01/27/2011 03:48:00 PM DS AgHandbk60 

Client Sample ID: HA-2 (1·2) ETIID: 7 

Sample Collected : 01 /20/2011 @ 11:52 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S .P.) 5620 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 21 .8 % 01/27/2011 03:48:00 PM DS AgHandbk60 

Cl ient Sample 10: HA-2 (2·3) ETIID: 8 

Sample Collected : 01/20/2011 @ 11 :52 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 4840 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 28.4 % 01/27/2011 03:48:00 PM OS AgHandbk60 

Client Sample ID: HA-2 (3·4) ETI ID: 9 

Sample Collected : 01/20/2011 @1 1:52 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 3230 ~mhos/em 01/31/2011 08:50:00 AM OS 2510 B Mod 
Saturation Percentage (S.P.) 36.9 % 01/27/2011 03:48:00 PM DS AgHandbk60 

Order#: 2011010320 Page 2 of9 



Analytical Results 
Client Sample ID: HA-2 (4·5) ETI ID: 10 

Sample Collected : 01 /20/2011 @ 11 :52 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 3520 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 35.5 % 01/27/2011 03:48:00 PM DS AgHandbk60 

Client Sample ID: HA-3 (0·1 ) ETIID: 11 

Sample Collected : 01 /20/2011 @ 12:08 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2770 ~mhos/em 01/31/2011 08:50:00AM DS 2510 B Mod 

Saturation Percentage (S.P.) 22 .2 % 01/27/2011 03:48:00 PM DS AgHandbk60 

Client Sample ID: HA-3 (1·2) ETI ID: 12 

Sample Collected : 01 /20/2011 @ 12:08 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2610 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 24.9 % 01 /27/2011 03:48:00 PM DS AgHandbk60 

Client Sample ID: HA-3 (2·3) ETIID: 13 

Sample Collected : 01 /20/2011 @ 12:08 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2190 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 34.7 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample ID: HA-3 (3-4) ETIID: 14 

Sample Collected : 01 /20/2011 @ 12:08 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2130 ~mhos/em 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 34.5 % 01/28/2011 11:20:00 AM DS AgHandbk60 

Client Sample ID: HA-3 (4-5) ETI ID: 15 

Sample Collected : 01 /20/2011 @ 12:08 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S .P.) 2610 ~mhos/em 01/31/2011 08:50:00AM DS 251 0 B Mod 

Saturation Percentage (S.P.) 31.1 % 01 /28/2011 11 :20:00 AM DS AgHandbk60 

Order #: 201101 0320 Page 3 of9 



Analytical Results 
Client Sample 10: HA-4 (0-1) ETIIO: 16 

Sample Collected : 01/20/2011 @ 12:29 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 240 !Jmhos/cm 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 22.3 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample 10: HA-4 (1-2) ETIIO: 17 

Sample Collected : 01/20/2011 @ 12:29 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2100 !Jmhos/cm 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 30.9 % 01/28/2011 11:20:00 AM DS AgHandbk60 

Client Sample 10: HA-4 (2-3) ETIIO: 18 

Sample Collected : 01/20/2011@ 12:29 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S .P.) 4210 !Jmhos/cm 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 37.9 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample 10: HA-4 (3-4) ETIIO: 19 

Sample Collected : 01/20/2011@ 12:29 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 3770 !Jmhos/cm 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 41 .1 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample 10: HA-4 (4-5) ETIIO: 20 

Sample Collected : 01/20/2011 @ 12:29 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 3970 !Jmhos/cm 01/31/2011 08:50:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 39.3 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample ID: HA-5 (0-1) ETIIO: 21 

Sample Collected : 01/20/2011 @1 2:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2110 !Jmhos/cm 01/31/2011 09:40:00AM DS 2510 B Mod 

Saturation Percentage (S.P.) 21 .9 % 01/28/2011 11:20:00 AM DS AgHandbk60 

Order#: 2011010320 Page 4 of9 



Analytical Results 
Client Sample 10: HA-5 (1·2) ETIIO: 22 

Sample Collected : 01 /20/2011 @ 12:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 1970 !Jmhos/cm 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 22.1 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample 10: HA-5 (2·3) ETI IO: 23 

Sample Collected : 01 /20/2011 @ 12:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2350 !Jmhos/cm 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P .) 27.3 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample 10: HA-5 (3·4) ETIIO: 24 

Sample Collected : 01 /20/2011 @ 12:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2820 !Jmhos/cm 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 29.4 % 01/28/2011 11 :20:00 AM DS AgHandbk60 

Client Sample 10: HA-5 (4-5) ETIIO: 25 

Sample Collected : 01 /20/2011 @ 12:55 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S.P.) 2720 !Jmhos/cm 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P .) 30.3 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-6 (0·1 ) ETIIO: 26 

Sample Collected : 01 /20/2011 @13:18 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivi ty (S.P.) 324 !Jmhos/cm 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 21 .9 % 01 /28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-6 (1·2) ETI IO: 27 

Sample Collected : 01 /20/2011 @ 13:18 Matrix: Solids 

Parameter Result Units Analyzed On Analyst Method 
Conductivity (S .P.) 2070 !Jmhos/cm 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 25.2 % 01 /28/2011 03:55:00 PM DS AgHandbk60 
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Analytical Results 
Client Sample 10: HA-6 (2-3) ETI IO: 28 

Sample Collected : 01/20/2011@ 13:18 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 2880 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 34.1 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-6 (3-4) ETI IO: 29 

Sample Collected : 01/20/2011@ 13:18 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 3990 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 38.9 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-6 (4-5) ETI IO: 30 

Sample Collected : 01120/2011@ 13:18 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 5360 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 33.7 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-7 (0-1) ETI IO: 31 

Sample Collected: 01/20/2011@ 13:45 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 1630 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 22.2 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-7 (1-2) ETI IO: 32 

Sample Collected : 01 /20/2011@ 13:45 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 1820 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 8 Mod 

Saturation Percentage (S.P.) 22.8 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-7 (2-3) ETI IO: 33 

Sample Collected : 01 /20/2011@ 13:45 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 2600 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 8 Mod 

Saturation Percentage (S.P.) 24.0 % 01/28/2011 03:55:00 PM DS Ag Handbk60 
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Analytical Results 
Client Sample 10: HA-7 (3·4) ETI IO: 34 

Sample Collected : 01/20/2011 @ 13:45 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P .) 2630 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 27.6 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-7 (4-5) ETI IO: 35 

Sample Collected : 01/20/2011@ 13:45 Matrix: Solids 

Parameter Result Units Anal:yzed On Analyst Method 
Conductivity (S.P.) 1800 ~mhos/em 01/3112011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 37.3 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-8 (0·1) ETI IO: 36 

Sample Collected : 01 /20/2011@ 14:24 Matrix: Solids 

Parameter Result Units Anal:yzed On Analyst Method 
Conductivity (S.P.) 1340 ~mhos/em 01/31/2011 09:40:00 AM DS 2510 B Mod 

Saturation Percentage (S.P.) 23.9 % 01/28/2011 03:55:00 PM DS AgHandbk60 

Client Sample 10: HA-8 (1·2) ETIIO: 37 

Sample Collected : 01/20/2011@ 14:24 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 1340 ~mhos/em 01/31/2011 03:00:00 PM DS 2510 B Mod 

Saturation Percentage (S.P.) 22.2 % 01/31/201111:00:00AM DS AgHandbk60 

Client Sample 10: HA-8 (2·3) ETI IO: 38 

Sample Collected: 01/20/2011@ 14:24 Matrix: Solids 

Parameter Result Units Anal:yzed On Anal:yst Method 
Conductivity (S.P.) 3280 ~mhos/em 01/31/2011 03:00:00 PM DS 2510 B Mod 

Saturation Percentage (S.P.) 25.9 % 01/31/201111 :00:00AM DS AgHandbk60 

Client Sample 10: HA-8 (3-4) ETI IO: 39 

Sample Collected : 01/20/2011@ 14:24 Matrix: Solids 

Parameter Result Units Anal:yzed On Analyst Method 
Conductivity (S.P.) 2060 ~mhos/em 01/31/2011 03:00:00 PM DS 2510 B Mod 

Saturation Percentage (S.P.) 31 .5 % 01/31/201111 :00:00AM DS AgHandbk60 
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Analytical Results 
Client Sample 10: HA-8 (4-5) 

Sample Collected : 01/20/2011 @ 14:24 

Parameter Result Units 
Conductivity (S.P.) 2360 iJmhos/cm 

Saturation Percentage (S.P.) 28.7 % 

Client Sample 10: HA-9 (0-1) 

Sample Collected : 01/20/2011 @ 15:00 

Parameter Result Units 
Conductivity (S.P.) 251 iJmhos/cm 

Saturation Percentage (S.P.) 19.4 % 

Client Sample 10: HA-9 (1-2) 

Sample Collected : 01/20/2011 @15:00 

Parameter Result Units 
Conductivity (S.P.) 377 iJmhos/cm 

Saturation Percentage (S.P.) 23.6 % 

Client Sample 10: HA-9 (2-3) 

Sample Collected : 01 /20/2011 @ 15:00 

Parameter Result Units 
Conductivity (S.P.) 556 iJmhos/cm 

Saturation Percentage (S.P.) 34.3 % 

Client Sample 10: HA-9 (3-4) 

Sample Collected : 01/20/2011@ 15:00 

Parameter Result Units 
Conductivity (S.P.) 914 iJmhos/cm 

Saturation Percentage (S.P.) 33.7 % 

Client Sample 10: HA-9 (4-5) 

Sample Collected : 01 /20/2011 @ 15:00 

Parameter Result Units 
Conductivity (S.P.) 1810 iJmhos/cm 

Saturation Percentage (S.P.) 28.1 % 
Samples not received on ice and outside regulatory temperature requirements. 

Respectfully Submitted: 

1{,)J.ff;j)Ji:~ 
Russell Britten 
President 

Anal1:zed On 
01/31/2011 03:00:00 PM 

01/31/201111:00:00 AM 

Anal1:zed On 
01/31/2011 03:00:00 PM 

01/31/201111:00:00 AM 

Anal1:zed On 
01/31/2011 03:00:00 PM 

01/31/2011 11:00:00 AM 

Anal1:zed On 
01/31/2011 03:00:00 PM 

01/31/2011 11 :00:00 AM 

Analyzed On 
01/31/2011 03:00:00 PM 

01/31/2011 11:00:00 AM 

Anal1:zed On 
01/31/2011 03:00:00 PM 

01/3112011 11 :00:00 AM 

Unless ETI receives prior notification, all sample material not consumed in analysis will be retained for a period of 30 days before disposal. 
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ETIIO: 40 

Matrix: Solids 

Anal1:st Method 
OS 2510 B Mod 
OS AgHandbk60 

ETI IO: 41 

Matrix: Solids 

Anal1:st Method 
OS 2510 B Mod 
OS AgHandbk60 
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Matrix: Solids 

Anal1:st Method 
OS 2510 B Mod 

OS AgHandbk60 
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Matrix: Solids 

Analyst Method 
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OS AgHandbk60 
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Matrix: Solids 

Anal1:st Method 
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textures which may he puddled and underlain with 
hardpan. Usually found on moist seep lands with 
high water tables hut may occur on better drained land. 
Moisture-holding capacity is intermediate to high 
(SP 30 to 60). The soils are saline or saline-alkali, 
with high concentrations of salt in the first foot (0.6 
to 3.2 percent) and decreasing amounts with depth, 
hut the average salinity for a 4-foot profile may exceed 
1 percent where the growth is luxuriant. The soils may 
contain exchangeable sodium. Indications: Where 
virgin growth is vigorous, seepweed is a good indicator 
of highly saline or saline-alkali soil. Drainage and 
leaching are essential, and amendments may he 
required. 

ALKALI SACATON, or TUSSOCKGRASS (Sporobolus 
airoides).-Range: South Dakota to Washington, 
south to Texas, Arizona, and southern California. In 
low, wet areas, and river valleys. Occurs on loamy 
and clayey soils that have an intermediate to high 
moisture-holding capacity (SP 45·to 75). The soil sur­
face is moist a great part of the year, and the water 
table is usually high. The salinity of the soil may vary 

· within wide limits (0.3 to >3.0 percent), the higher 
values being in the first foot; hut the plant grows best 
in the lower range (0.3 to 0.5 percent). Exchangeable 
sodium may be present, and this grass is very tolerant 
to it. Indications: In pure, vigorous stands, this plant 
is a good indicator of wet, very saline or saline-alkali 
soils, with a high water table. It may occur on soils 
without a high moisture. content in the subsoil on sites 
receiving runoff water. The land requires drainage 
and leaching, and soil amendments may· be needed 
unless gypsum is pr.esent. 

SAMPHIRE, or C:t.ASSWORT (Salicornia spp.) .­
Range: Saskatchewan to British Columbia, south 
through Colorado and Nevada. On salt flats and along 
shores of saline ponds and lakes. Occurs on fine­
textured clayey soils that are very wet throughout the 
profile, with high water tables. The salinity is very 
high, and this plant grows well where salt may average 
1 to 4 percent in the 4-foot profile. Exchangeable 
sodium may be present in varying amounts. Indica­
tions: Soils are usually very wet, with excessive 
salinity. Useless for agriculture without drainage and 
prolonged leaching. 

PICKLEWEED, or IODINEBUSH (Allenrolfea occiden­
talis).-Range: Oregon to Baja· California, Mexico, 
east through Arizona and New Mexico to western Texas. 
On saline flats. Occurs on a wide range of soil textures 
(loamy and clayey soils), but usually on fine-textured 
soils. The soils are moist or wet throughout the year, 
with high water tables that may be dose to the surf ace: 
The soils are excessively saline in the :first foot (1.0 to 
>2.5 percent) and are very saline throughout the 4-foot 
profile (average 1.0 to 1.5 percent), hut the salinity 
decreases somewhat with depth. Exchangeable sodium 
may be present in varying amounts. Indications: Soils 
are usually fine-textured, very wet, and excessively 
saline. If the stand is good, the land is not suited for 
agriculture without drainage and prolonged leaching. 

Crop Response on Saline Soils 

A field of crop plants growing on saline soil usually 
has barren spots, stunted growth of the plants with con­
sid;rahle variability in size, and a deep blue~green 
fohage; but these features are not invariable indica­
!ions of s~linity. For example, barren spots may occur 
m nonsahne :fields because of faulty leveling and the 
resultant inadequacy of irrigation; and retarded growth 
and abnormal color may result from nutrient 
deficiencies. 

The extent and frequency of hare spots in many areas 
may be taken as an mdex of the concentration of salt 
in the soil. Inasmuch as mo~t plants are more sensitive 
to salinity during germination than in later stages of 
growth, barren spots are more indicative of salinity 
around the see~ ~uring germination than they are of 
the general sahmty status of the soil profile. Fre­
q_uently, .cultural practices contribute to an accumula­
tion of salt around the germinating seed with resultant 
failure in germination. T?e ~igor of th: plants adja­
cent to barren spots may Indicate the distribution of 
salt in the soil. Full-sized vigorous planes immediately 
adjacen~ to a bare spot suggest a local concentration of 
salt, while stunted plants in this position indicate a more 
general distribution of salinity in the area. If the 
level of salinity is not sufficiently high to result in 

·barren spots, the major characteristic in the appearance 
o~ the crop may be a marked irregularity in vegetative 
vigor. 

Caution should be exercised to avoid confusion be­
tween effects of low soil fertility and those caused by 
salinity. Plants that are stunted because of low fer­
tili~y are us'!a~ly yellowish green, whereas those stunted 
owmg to salmity are characteristically blue green. The 
bluish appearance is the result of an unusually heavy 
waxy coating on the surface of the leaves and the 
darker color to an increase in the chloroph;ll content 
on a. surface-area or fresh-weight basis. Sugar beets, 
crucifers (cabbage, mustards, and related species) 
alfalfa, some clovers, grasses, and other crops generall; 
develop a noticeable blue-green coloration when grown 
on saline soils. 

'J_'here are man~ regions where plants may develop 
an mtense chlorosis because of certain soil conditions. 
The causes of chlorosis are not fully understood hut 
this condition is frequently associated with calca;eous 
soils or, in some cases, with the use of irrigation waters 
of high · bicarbonate content (Harley and Lindner 
1945). Although calcium carbonate is relatively in: 
soluble, much crop injury is associated with its pres­
ence. Since this soil condition frequently occurs in 
t~e absence of an accumulation of soluble salts, chloro­
sis cannot be .regarded as a definite symptom of salinity. 

Some species of plants develop characteristic necrotic 
areas, tipburn, and firing of the margins of the leave:; 
when grown on saline soil. Many stone fruits, avo­
cado, grapefruit, and some of the less salt-tolerant 
varieties of cotton belong in this category. 

The cupping or rolling of leaves is a common mani­
festation of moisture deficiency in plants, but these 
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symptoms ~ay be indicative of salinity wh~n th~y 
occur in the presence of apparently adequate soli mois­
ture · however other factors that cause malfunction of 
the ;oot syste:O, such as root diseases and high water 
tables may produce similar leaf symptoms. While the 
appea~ance. ~f the crol? may, _theref?re, be ~n~icative of 
saline conditiOns, a reb able diagnoSIS of salm1ty usually 
requires additional evidence derived from appropriate 
soil and plant tests. 

Salinity and Water Availability 

Numerous laboratory experiments with sand and 
water cultures have .demonstrated the close relationship 
between plant growth and the osmotic pressure of the 
culture solution. On a weight or equivalent basis, 
chloride salts are generally more inhibitory to the 
growth of plants than sulfate salts, but this difference 
tends to disappear when concentrations are expressed 
on an osmotic basis. These relationships indicate that 
it is the total concentration of solute particles in the 
solution ratlJer than their chemical nature which is 
mainly responsible for the inhibitory effects of saline 

en '0 
== 60 
<[ \ 
0: \ 
(!) 

~0 I 
.... 50 \ 
z \ <[ t.l ...J 
Q. \ 

0: 40 \ 
UJ \ 
Q. 0\ 
.... 

solutions on the growth of crop plants. Direct experi­
mental evidence of the influence of osmotic concentra­
tion on water uptake by plant roots_ has been reported 
by Hayward and Spurr (1944). In addition to the 
osmotic pressure of the solution, the nature of the 
salts present may exert an important influence on plant 
growth. Such specific ion effects are discussed in a 
subsequent section. 

There is much evidence to indicate that an increase 
in the osmotic pressure of the soil solution may result 
in a decrease in the water uptake by plant roots, hut 
an additional factor must be taken into account in 
dealing with the soil systerp; that is, soil-moisture ten­
sion, or the molecular attraction of the surface of the 
soil particles for water. ·Soil-moisture tension increases 
as the soil becomes drier and the water films around 
the soil particles become thinner. This equivalent 
negative pressure is apparently additive to the osmotic 
pressure of the soil solution in limiting the availability 
of water to plant roots. The sum of soil-moisture ten· 
sion and the osmotic pressure of the soil solution is 
termed "total soil-moisture stress." Studies on the 
effects on growth of several moisture ·treatments and 
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FIGURE 17.-Growth of bean plants as influenced by total soil-moi~ture :Stress. The salinity level for each treatment is indicated as 
percentage on a dry-soil basis (Wadleigh and Ayers, 1945). 
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salmity levels indicate that plant growth is a functio.n 
of total soil-moisture stress, regardless of whether this 
stress arises primarily from salinity or moisture tension 
(fig.l7). . . 

It is possible to extract the sod solution a~d deter­
mine its osmotic pressure, but this procedure is seldom 
used because it is simpler to estimate salt concentra­
tion by determining the ele~trical cond~ctivity of the 
saturation extract (ECe) . Smce saturation percentage­
is related to the field-moisture range, EGa bears a close 
relationship to the EC of the soil .solution. The rela­
tionship between EC and the osmotic pressure of satura­
tion extracts is given in figure 6. The EC., therefore, 
provides information on the concentration of salt in 
the soil solution and its osmotic properties. The yield 
of orchardgrass when grown on soil to which various 

single salts had _been added indicated that growth was 
simply related. to salinity, expressed in terms of EGa 
for various neutral salts (fig. 18). The response to 
sodium bicarbonate was, however, exceptional. In this 
case, calcium and magnesium ions from the soil 
exchange complex were precipitated as carbonates 
thereby greatly increasing the exchangeable-sodium: 
perce~tage and producing an alkali soil. 

The Scofield scale, in which crop response to 
salinity under average conditions is expressed in terms 
of the conductivity of the saturation extract, was dis­
cussed in chapter 2. This salinity scale has been widely 
used for a number of years and has been found to be 

·satisfactory for salinity appraisal. To facilitate the 
discussion of plant response on saline soils, this salinity 
scale in its latest modified form is given again. · 

Salinity effects mostly I Yields pf very sen~itive I Yields pf r;nany crops I O~ly tole~ant cr'?ps 
negligible . crops may he restncted restncted peld ~tisfactonly I Only a few very tolerant 

crops yield satisfactorily 

0 2 8 16 
Scale of conductivity (millimhos per centimeter at 25° C.) 
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It should be emphasized that this classification of 
plant growth in relation to various salinity levels refers 
to the salt status of the soil in the active root zone. It 
is possible to obtain samples from the surface soil 
around the base of row crops that may contain 5 per­
cent ilalt or more with EC. values of 50 mmhos/cm. or 
higher. This high concentration of salt represents an 
·accumulation iri the bed during the growth of the plants 
and nJt the salt concentration in the active root zone. 
Therefore, in correlati~g crop growth with salinity, 
care should he exercised to take soil samples from the 
active root zone -that are uncontaminated by surface in­
crustations of salt. With row crops, the mass of soil 
making up the bed is frequently more saline than the 
soil -below the furrow, and studies of root distribution 
and water uptake hy plants indicate that under such 
conditions the major root activity occurs in the less 
saline parts of the soil, as shown in figure 14. These 
considerations should be horne in mind in determining 
the salt status of a soil with reference to plant response. 

A technique for measuring the freezing point of soil 
moisture has been developed that provides a rapid, use· 
ful method for obtaining, by a single determination, 
the total moisture stress in a soil sample at field­
moisture conditions (Method 6b). This eliminates 
errors caused by dilution of the soil solution and the 
resultant dissolving of moderately soluble salts, such 
as gypsum. Total soil-moisture-stress values obtained 
by freezin_g-point measuremen~ are i!l good agr~m~nt 
with previously used methods mvolvmg determmation 
of ECa and moisture tension for the soil studied (Wad­
leigh, 1946, and Ayers and Campbell, 1951). 

The experimental evidence cited above supports the 
concept that decreased growth on saline substrates is 
related to decreased water availability, but certain re­
lationships between plant and substrate are still not 
fully understood. Despite marked decreases in growth 
with increasing concentration of the substrate, osmotic 
gradients between tops of plants and substrate are 
sometimes unaffected by increased osmotic pressure or 
total soil-moisture stress of the substrate. This is 
caused by increases in osmotic pressure of aerial parts 
of the plant that parallel increases in osmotic pressure 
of the substrate (Eaton, 1942). In addition, the 
osmotic pressure of expressed tissue fluids from the 
tops of plants does not appear to be correlated with 
the salt tolerance of some species. It is possible, how­
ever, that such measurements of osmotic gradient be­
tween plant tops and substrate may not represent the 
effective osmotic force which limits water absorption by 
the roots. · 

Specific Ion Effects 

The previous discussion has dealt primarily with 
the effect of soluble salts in limiting the availability 
of moisture to plants. Other effects of salt may be 
equally important in restricting the growth of certain 
species. Injury or growth depression of plants, which 
cannot be accounted for on the basis of the osmotic 
pressure of the solution, will be referred to as a toxic 
effect of the salt in question. It should be recognized 

that toxicity so defined need not involv~ a direct effect 
of the salt or ions, either on surface membranes of plant 
roots or in the plant tissues. · Frequently, toxicity may 
be caused, in part, at least, through effects on the uptake 
or metabolism of essential nutrients. As ~tis not always 
possible to distinguish clearly the mechanism under­
lying specific ion effects, it is convenient to refer to such 
phenomena as toxicities in contrast to the general os­
motic effect of salt on plant growth. 

. The influence of excessive concentrations of specific 
salts on plant growth is an extremely complex subject 
involving many fundamental principles of plant nutri- · 
tion. It is beyond the scope of this handbook to review 
the voluminous and diversified literature hearing on 
this subject. Much of the pertinent literature is cited 
in a review by Hayward and Wadleigh (1949). Litera­
ture citations in llie following discussion are restricted 
mainly to papers of special significance in connection 
with certain topics not considered in the review cited 
above. 

lo~s that are frequently found in excess in saline 
·soils include chloride, sulfate, bicarbonate, sodium, 
calcium, and magnesium; Less frequently encountered 
in excessive amounts are potassium and nitrate. The 
effects of all these ions on plant growth are being inves· 
tigated by comparing plant response to isosmotic solu­
tions of different salts. Species and even varietal dif­
ferences among plants make it difficult to generalize 
regarding the toxicity of various salts or ions. It ap." 
pears, however, that differences in plant tolerance to 
excessive concentrations of ions in the substrate are 
related, in some degree, to specific selectivity in ion 
absorption and nutrient requirements of the plants. In 
addition to these !actors, there is also a marked dif­
ference among species in the amounts of such ions as 
sodium and chloride that can he accumulated without 
toxic effects. 

Before considering specific toxic effects caused by 
excessive concentrations of soluble salts, other effects 
of certain ions deserve some mention. Although not 
considered ·essential plant nutrients, sodium and chlo­
ride, when present in relatively small concentrations, 
may stimulate the productivity of certain crops. Thus, 
Harmer and Benne (1941) have attributed increased 
yields of beets, celery, Swiss chard, and turnips to 
sodium. These authors consider sodium to be "nearly 
as much needed as a nutrient for these crops as is the 
potassium ion." Other investigators believe the effect 
of sodium to he more indirect, either substituting to 
some degree where potassium is deficient (Lehr, 1949; 
Dorph-Petersen and Steenhjerg, 1950) or limiting ex­
cessive accumulation of calcium, which with beets 
results in the development of a "calcium-type plant" 
characterized by a blue-green color and stunted growth 
(Lehr, 1942) . Chloride, like sodium, has been ob­
served to increase yields of some crops, notably beets, 
spinach, and tomato (Hayward and Wadleigh, 1949). 
On the other hand, chloride salts have long been known 
to affect adversely the quality of such crops as potatoes 
and tobacco. However, on saline soils, chloride and 
sodium ions occur in much higher concentrations than 

·--- ·-· ·-------
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