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Executive Summary 

The Indian Basin Gas Plant (site) is located approximately 20 miles northwest of 
Carlsbad in Eddy County, New Mexico.  Remediation efforts at the site, collectively 
known as the Indian Basin Remediation Project (IBRP), were initiated in April 1991 to 
recover free-phase petroleum hydrocarbons related to the release of a liquid by-product 
of natural gas production known as “condensate”.  The subsurface at the site includes 
two distinct geologic zones referred to as the “Shallow Zone” and the “Lower Queen”.  
Both of these zones contain saturated and unsaturated strata.  Prior to March 2003, 
there were a total of 150 wells and two shallow sumps present at the site related to the 
IBRP.  However, with New Mexico Oil Conservation District (NMOCD) approval, 39 
Shallow Zone wells were plugged and abandoned in March 2003, reducing the well total 
to 111 wells and two sumps.  The remaining wells and two sumps were used for a 
combination of groundwater monitoring, groundwater and condensate recovery, treated 
groundwater infiltration and condensate vapor extraction. 

In May 2008, a report titled Evaluation of Natural Attenuation, Indian Basin Remediation 
Project, Eddy County, New Mexico was submitted to the NMOCD.  The report 
described the natural attenuation processes occurring at the site and recommended 
closure of the IBRP.  A letter with the reference title Proposed Indian Basin Remediation 
Project Well Plugging Program was subsequently submitted to the NMOCD in February 
2009.  The NMOCD responded to the May 2008 report and February 2009 plugging 
program letter in correspondence dated February 20, 2009.  In the February 20, 2009 
correspondence, the NMOCD stated that the report and well plugging request were 
substantially acceptable, and conditionally approved the discontinuance of active 
remediation at the site.  However, the NMOCD required at least annual groundwater 
monitoring for benzene, toluene, ethylbenzene and xylenes (BTEX), total dissolved 
solids (TDS) and chloride for a total of 15 wells, and semi-annual gauging of depth to 
groundwater and non-aqueous phase liquid thickness.  In addition, an annual 
groundwater monitoring report must be submitted to the NMOCD. 

In March and April 2009, a total of 95 wells (including the two shallow sumps) were 
plugged and abandoned.  Three water supply wells (SW-1, SW-2 and SW-3) originally 
included in the proposed plugging program were not plugged, because they are needed 
to supply water for site operations.  A report documenting the well plugging activities 
was submitted to the NMOCD in June 2009.  The NMOCD approved the plugging 
report through email correspondence dated June 17, 2009. 

This report documents the results from the December 2012 semi-annual gauging event 
and the June 2013 annual groundwater monitoring event and provides historical 
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groundwater monitoring documentation.  On December 14, 2012, semi-annual gauging 
of depth to groundwater and non-aqueous phase liquid thickness of 15 monitoring wells 
(seven in the Shallow Zone and eight in the Lower Queen) was conducted.  The 2013 
annual groundwater monitoring event was conducted from June 27, 2013 through June 
28, 2013, and included the gauging of depth to groundwater and non-aqueous phase 
liquid thickness of 15 monitoring wells (seven in the Shallow Zone and eight in the 
Lower Queen) and sampling of monitoring wells for BTEX, TDS and chloride.   

Liquid-level measurements obtained from each well in December 2012 and June 2013 
and the surveyed well elevations were used to calculate groundwater elevations, with 
density corrections to the water level where condensate was present.  The resulting 
elevation data were used to generate groundwater piezometric contour maps for the 
Shallow Zone and Lower Queen aquifers.  Review of these maps and the elevation data 
indicate Shallow Zone and Lower Queen groundwater flow was generally consistent 
with patterns observed in previous years.  Flow in the Shallow Zone is to the southeast 
at an approximate gradient of 0.007 ft/ft, and flow in the Lower Queen is generally to the 
northwest at an approximate gradient of 0.0003 ft/ft. 

In June  2013, groundwater samples were collected from two Shallow Zone monitoring 
wells (MW-49 and MW-106) and five Lower Queen monitoring wells (MW-66, MW-70, 
MW-88, MW-111 and MW-127).  The current purging and sampling techniques utilize 
low-flow procedures that were approved and implemented in 2003. Samples were not 
collected from Shallow Zone monitoring wells MW-45, MW-14, MW-46, and MW-77 
because they did not contain an adequate volume of water to obtain a proper sample.  
Shallow Zone monitoring well MW-126 and the Lower Queen monitoring wells MW-58, 
MW-81 and MW-113 were not sampled, because they contained condensate.  The 
analytical results indicate that BTEX concentrations in the sampled Shallow Zone 
monitoring wells were below NMOCD regulatory limits with the exception of benzene in 
MW-49. In addition, BTEX concentrations in all five of the sampled Lower Queen wells 
were below NMOCD regulatory limits.  In general, TDS and chloride concentrations in 
the sampled Shallow Zone monitoring wells were within historical levels, and TDS and 
chloride concentrations in MW-106 were below NMOCD regulatory limits.  The TDS and 
chloride concentrations in the sampled Lower Queen wells were all below NMOCD 
regulatory limits. 

Groundwater monitoring at the site will continue to be conducted according to the 
requirements outlined in the February 20, 2009 NMOCD letter.  Based on the current 
program schedule, the next annual groundwater monitoring event was conducted in 
June 2014 and the semi-annual groundwater gauging event was conducted in 
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December 2013.  An annual report will be prepared at the conclusion of each annual 
groundwater monitoring event and will be submitted to the NMOCD.     
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1. Introduction 

ARCADIS has prepared this Annual Groundwater Monitoring report on behalf of OXY 
USA WTP Limited Partnership (Oxy) for the Indian Basin Remediation Project (IBRP) 
at the Indian Basin Gas Plant located in Eddy County, New Mexico.  This report 
presents the results of the semi-annual groundwater gauging event conducted in 
December 2012 and the annual groundwater monitoring event conducted in June 
2013, and includes historical groundwater monitoring data.  This report has been 
prepared in accordance with the groundwater monitoring requirements outlined in 
correspondence by the New Mexico Energy, Minerals, and Natural Resources 
Department, Oil Conservation Division (NMOCD) to Marathon Oil Company dated 
February 20, 2009 prior to Oxy operating the facility. 

The following section presents a brief summary of the project background.  The 
remaining sections discuss results from the December 2012 semi-annual 
groundwater gauging event and the June 2013 annual groundwater monitoring event 
and the continuing groundwater monitoring program. 

2. Background 

The Indian Basin Gas Plant (site) is located approximately 20 miles northwest of 
Carlsbad, New Mexico, as shown on Figure 1.  The site is situated in Township 21 
South, Eddy County, and occupies portions of Range 23 East (Sections 13, 23, 24, 25, 
and 26) and Range 24 East (Sections 19 and 30).  Remediation efforts at the site were 
initiated in April 1991 and were designed to remove separate-phase petroleum 
hydrocarbons present in the subsurface, primarily condensate, the liquid by-product of 
natural gas production. 

The geology underlying the site is comprised of two distinct zones, both with saturated 
and unsaturated strata.  The geologic units are referred to as the Shallow Zone and the 
Lower Queen.  Prior to March 2003, there were a total of 150 wells (78 Shallow Zone 
and 72 Lower Queen) and two shallow sumps present at the site related to the IBRP.  
However, with New Mexico Oil Conservation District (NMOCD) approval, 39 Shallow 
Zone wells were plugged and abandoned in March 2003, reducing the well total to 111 
wells and two shallow sumps.  The remaining wells and two sumps were used for a 
combination of groundwater monitoring, groundwater and condensate recovery, treated 
groundwater infiltration and condensate vapor extraction. 

In May 2008, a report titled Evaluation of Natural Attenuation, Indian Basin Remediation 
Project, Eddy County, New Mexico was submitted to the NMOCD.  The report 
described the natural attenuation processes occurring at the site and recommended 
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closure of the IBRP.  In addition, a letter with the reference title Proposed Indian Basin 
Remediation Project Well Plugging Program was submitted to the NMOCD in February 
2009.  The NMOCD responded to the May 2008 report and February 2009 plugging 
program letter in correspondence dated February 20, 2009.  In the February 20, 2009 
correspondence, the NMOCD stated that the report and well plugging request were 
substantially acceptable, and conditionally approved the discontinuance of active 
remediation at the site.  However, the NMOCD required at least annual groundwater 
monitoring for BTEX, TDS and chloride for a total of 15 wells, and semi-annual gauging 
of depth to groundwater and non-aqueous phase liquid thickness.  In addition, the 
NMOCD required that an annual groundwater monitoring report must be submitted.  A 
copy of the NMOCD correspondence is included in Appendix D. 

In March and April 2009, a total of 95 wells (including the two shallow sumps) were 
plugged and abandoned.  Three water supply wells (SW-1, SW-2 and SW-3) originally 
included in the proposed plugging program were not plugged, because they are needed 
to supply water for site operations.  A report documenting the well plugging activities 
was submitted to the NMOCD in June 2009.  The NMOCD approved the plugging 
report through email correspondence dated June 17, 2009 (Appendix D). 

Table 1 lists the 15 wells remaining in the groundwater monitoring program and 
monitoring requirements.   Figure 2 depicts the site layout, including the locations of 
remaining Shallow Zone and Lower Queen wells.  Additional details regarding local and 
regional geology and hydrogeology are presented in the report titled Comprehensive 
Site Characterization Report for the IBRP, submitted to the OCD in December 1998. 

3. Groundwater and Condensate Gauging 

Groundwater gauging was conducted in December 2012 and June 2013.  The gauging 
events consisted of collecting liquid-level measurements from the wells listed in Table 1 
for both the Shallow Zone and Lower Queen.  The results of the gauging events as well 
as precipitation recharge (rainfall) are discussed in the following sections.  A summary 
of the December 2012 groundwater gauging results is provided in Table 2.  The June 
2013 groundwater gauging results are summarized in Table 3.  Historical groundwater 
gauging data for the remaining monitoring wells at the site are presented in Appendix A.  

3.1 Shallow Zone Aquifer 

The seven monitoring wells completed in the Shallow Zone were gauged during the 
December 2012 and June 2013 gauging events.  The liquid-level measurements and 
the top of casing elevations for the wells were then used to calculate the groundwater 
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elevation at each well.  Density corrections to the water level were made as required 
where condensate was present. 

From June 2012 to December 2012 groundwater levels (including density corrections 
for condensate if present) increased in Shallow Zone wells MW-014 and MW-106 (0.67 
feet in MW-14 and 0.6 feet in MW-106) while MW-045, MW-49, and MW-77 showed 
decreases of 0.25, 0.28, and 0.49 feet, respectively. MW-46 was relatively stable.  
Groundwater levels declined from December 2012 to June 2013 in MW-045, MW-049 
MW-077, and MW-126 by, 0.25, 0.28, 0.49, 0.82 feet respectively.  MW-46 was 
relatively stable.  In December 2012, MW-014 had 0.90 feet of water and 1.57 feet in 
June 2013.  MW-106 showed a water level increase of 2.21 feet from December 2012 
to June 2013.  During the December 2012 and June 2013 gauging events, measurable 
condensate was only detected in Shallow Zone monitoring well MW-126.  The 
condensate thickness measured in MW-126 was 0.01 feet in December 2012, and was 
trace in June 2013.  Historically, the condensate thickness in MW-126 has ranged 
between 0 and 3.96 feet. 

Groundwater elevation contour maps were prepared based on the December 2012 and 
June 2013 groundwater elevation measurements (Figures 3 and 5).  As shown on 
Figures 3 and 5, the observed groundwater flow direction in the Shallow Zone is to the 
southeast at an approximate gradient of 0.007 ft/ft.  The flow direction and gradient are 
generally consistent with historical patterns.  

3.2 Lower Queen Aquifer 

The eight monitoring wells completed in the Lower Queen were gauged during the 
December 2012 and June 2013 gauging events.  The liquid-level measurements and 
the top of casing elevations for the wells were then used to calculate the groundwater 
elevation at each well.  Density corrections to the water level were made as required 
where condensate was present.   

During the December 2012 and June 2013 gauging events, condensate was observed 
in Lower Queen monitoring wells MW-58, MW-81 and MW-113.  The condensate 
thickness measured in MW-58 was approximately 0.63 feet in December 2012 and 
approximately 0.53 feet in June 2013.  Historically, condensate has been frequently 
observed in MW-58 ranging between 0 and 5.26 feet.  The condensate thickness 
measured in MW-81 was approximately 0.29 feet in December 2012 and approximately 
0.20 feet in June 2013.  Historically, the condensate thickness in MW-81 has ranged 
between 0 and 12.08 feet.  The condensate thickness measured in MW-113 was 
approximately 0.81 feet in December 2012 and approximately 0.79 feet in June 2013.  
Historically, MW-113 has contained between 0 and 0.88 feet of condensate. 
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Groundwater elevation contour maps were prepared based on the December 2012 and 
June 2013 groundwater elevation measurements (Figures 4 and 7).  As shown on 
Figures 4 and 7, the observed groundwater flow direction in the Lower Queen is 
generally to the northwest at an approximate gradient of 0.0003 ft/ft.  The flow direction 
and gradient are generally consistent with historical patterns. 

3.3 Precipitation Recharge 

Table 4 summarizes monthly rainfall for the area during 2012 along with historical 
precipitation since 1994.  From 1994 through 2006, the precipitation records are from 
the Indian Basin Gas Plant.  For 2007 through 2012, the precipitation records are from 
Carlsbad, New Mexico.  The site has historically received the highest amounts of 
precipitation between the months of June and October.  The average annual rainfall 
measured over the past five years is approximately 11.13 inches, which is slightly lower 
than the long-term average for the area of approximately 11.54 inches per year.  During 
2012, data from the Carlsbad gauge indicate that the highest amount of precipitation 
was received in May (3.11 inches) with a total of 11.14 inches reported for the year.   

4. Groundwater Sampling and Analysis 

As a condition of the discontinuance of active remediation at the site (Appendix D), the 
NMOCD required at least annual groundwater monitoring for BTEX, TDS and chloride 
for seven Shallow Zone and eight Lower Queen monitoring wells.  ARCADIS personnel 
conducted the 2013 annual groundwater sampling event at the site from June 27, 2013 
through June 28, 2013.  All samples were collected using low-flow purging and 
sampling techniques.  Table 5 summarizes the BTEX, chloride and TDS analytical 
results for the June 2013 event.  Summaries of historical BTEX, TDS and chloride 
analytical data are presented in Appendix B.  The complete laboratory analytical reports 
for the annual groundwater sampling event in 2013 are presented in Appendix C. 

The groundwater monitoring analytical results for both the Shallow Zone and Lower 
Queen are discussed in the following sections. 

4.1 Shallow Zone Aquifer 

4.1.1 BTEX Analysis 

Groundwater samples were collected from two Shallow Zone monitoring wells (MW-49 
and MW-106).  The samples were collected June 28, 2013.  Samples were not 
collected from MW-14, MW-45, MW-46, and MW-77 because the wells did not contain 
an adequate volume of water to obtain a proper sample.  MW-126 was not sampled, 
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because it contained condensate.  The results of the BTEX laboratory analysis of the 
two Shallow Zone groundwater samples are summarized as follows: 

§ Benzene was detected in monitoring well MW-49 above the NMOCD regulatory 
limit (10 µg/L)at a concentration of 34.1 µg/L in June 2013.    Benzene 
concentrations in MW-49 have ranged from a low of 13 µg/L in 1994 to a high 
of 370 µg/L in 1996. 

§ Benzene was not detected in monitoring well MW-106   

§ Toluene, ethylbenzene and total xylenes were not detected above the NMOCD 
regulatory limits in any of the sampled wells. 

Figure 6 illustrates the distribution of dissolved BTEX compounds in the Shallow Zone 
aquifer in June 2013.  As indicated by the historical data in Appendix B, BTEX 
concentrations in this water-bearing zone have generally remained stable or declined 
over time. 

 

4.1.2 Wet Chemistry Analysis 

In addition to BTEX analysis, groundwater samples collected on June 28, 2013 from the 
Shallow Zone monitoring wells MW-49 and MW-106 were analyzed for wet chemistry 
(TDS and chloride).  The results of the wet chemistry laboratory analysis of the Shallow 
Zone monitoring wells are summarized as follows: 

· TDS concentrations were detected above the NMOCD standard in MW-49.  
The TDS concentration in MW-49 (4,290 mg/L) was slightly higher than the 
historical TDS (ranging from 2,600 to 3,960 mg/L) levels recorded for this  well;  

· TDS concentration in MW-106 (387mg/L) was below the NMOCD standard and 
was within historical ranges ; 

· Chloride concentration was detected above the NMOCD standard in MW-49 
(289 mg/L)  which was lower than in 2012, ; and 

· Chloride concentration in MW-106 (2.5 mg/L) was below the NMOCD standard 
and the historic average of 5.3 mg/l for this well. 

A summary of the wet chemistry laboratory analysis is provided in Table 5.  Copies of 
the analytical laboratory reports are included in Appendix C.  Figure 6. shows TDS and 
chlorides in the wells sampled in June 2013.   
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4.2 Lower Queen Aquifer 

4.2.1 BTEX Analysis 

Groundwater samples were collected from five Lower Queen monitoring wells (MW-66, 
MW-70, MW-88, MW-111 and MW-127) on June 28, 2013.  Samples were not 
collected from MW-58, MW-81 and MW-113, because they contained condensate.  
BTEX concentrations in all five of the sampled Lower Queen wells were below NMOCD 
regulatory limits.  Figure 8 illustrates the distribution of dissolved BTEX compounds in 
the Lower Queen in June 2013.   

4.2.2 Wet Chemistry Analysis 

In addition to BTEX analysis, groundwater samples were collected on June 28, 2013 
from the Lower Queen monitoring wells MW-66, MW-70, MW-88, MW-111 and MW-
127 and analyzed for wet chemistry (TDS and chlorides).  The results of the wet 
chemistry laboratory analysis of the Lower Queen monitoring wells are summarized as 
follows:  

· TDS concentrations were below the NMOCD standard of 1,000 mg/L in all five 
sampled wells in the Lower Queen.  TDS concentrations ranged from 643 mg/L 
in MW-70 to 905 mg/L in MW-88; and 

· Chloride concentrations were below the NMOCD standard of 250 mg/L in all 
five sampled wells in the Lower Queen.  The chloride concentrations ranged 
from 7.6 mg/L in MW-66 to 56.8 mg/L in MW-111. 

A summary of the wet chemistry laboratory analysis is provided in Table 5.  Copies of 
the analytical laboratory reports are included in Appendix C.  Figure 8 shows TDS and 
chlorides in the wells sampled in June 2013.   

5. Summary 

5.1  Groundwater Monitoring Summary  

Results from the groundwater gauging event conducted in December 2012 and the 
annual groundwater monitoring event conducted in June 2013 indicated similar 
groundwater conditions presented in previous reports.   Wells containing measurable 
condensate in December 2012 and June 2013 were consistent with historical results.   
Analytical results for BTEX, chloride and TDS were similar to historical data for the 
sampled wells. 
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5.2  Groundwater Monitoring Plan  

Groundwater monitoring will continue at the Indian Basin Gas Plant in accordance with 
the requirements outlined in the February 20, 2009 NMOCD letter (Appendix D) 
including at least annual groundwater monitoring for BTEX, TDS and chloride for the 
seven Shallow Zone and eight Lower Queen monitoring wells at the site, and semi-
annual gauging of depth to groundwater and non-aqueous phase liquid thickness.  In 
addition, an annual groundwater monitoring report will be submitted to the NMOCD.  
Based on the current program schedule, the annual groundwater monitoring event will 
be conducted in June and the semi-annual groundwater gauging event will be 
conducted in December.  Annual reports will be prepared at the conclusion of each 
annual groundwater monitoring event. 

The current purging and sampling techniques utilize low-flow procedures that were 
approved and implemented in 2003.  A copy of the March 1998 USEPA low-flow 
procedures is included in Appendix E. 
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Table 1. Groundwater Monitoring Plan 
OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico.

Shallow Zone

Sampling Schedule
Date Analytical Paramenters Date

Well ID Spring annual annual Fall semi-annual

MW-14 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-45 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-46 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-49 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-77 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-106 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-126 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging

Lower Queen

Sampling Schedule
Date Analytical Paramenters Date

Well ID Spring annual annual Fall semi-annual

MW-58 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-66 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-70 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-81 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-88 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-111 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-113 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging
MW-127 X Groundwater Gauging BTEX, Chloride, TDS X Groundwater Gauging

Notes:
TDS Total Dissolved Solids
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Table 2. Summary of Groundwater Gauging Results, December 2012 Semi-Annual Groundwater Gauging Event

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico.

Well Well Total Top of Top of     ADJ WL  
Number Diameter Northing Easting Depth Casing Casing DTW DTP PT PT x 0.73 DTW Elev Comments

NAD 27 Con hddd,mm',ss.s" From TOC  Stickup
(in) (ft) (ft amsl) (ft agl) (feet) (feet) (feet) (feet) (feet) (ft amsl)

Shallow Zone

MW-14 4 32 27 44.3 104 34 00.9 23.82 3803.61 2.08 23.40 3780.21

MW-45 2 32 28 01.1 104 34 08.7 26.46 3808.68 1.60 21.22 3787.46

MW-46 4 32 27 56.7 104 34 05.8 19.90 3805.54 1.90 19.33 3786.21

MW-49 2 32 27 57.6 104 33 59.9 26.69 3805.61 1.90 22.12 3783.49

MW-77 7.875 32 27 27.3 104 33 25.0 83.22 3775.48 2.38 80.51 3694.97

MW-106 4 32 26 57.0 104 32 26.4 95.29 3721.97 2.61 89.71 3632.26

MW-126 4 32 27 48.2 104 33 49.9 NM 3796.28 3.33 71.19 71.18 0.01 0.01 71.18 3725.10

Lower Queen

MW-58 7.875 32 28 04.5 104 33 28.5 NM 3824.07 3.48 201.80 201.17 0.63 0.46 201.34 3622.73

MW-66 4 32 28 19.1 104 33 28.5 235.51 3828.98 2.60 208.19 3620.79

MW-70 4 32 27 18.8 104 34 05.5 224.18 3822.57 2.71 200.14 3622.43

MW-81 7.875 32 28 04.3 104 33 19.5 NM 3817.03 3.98 195.61 195.32 0.29 0.21 195.40 3621.63

MW-88 4 32 28 25.3 104 32 55.6 177.80 3789.70 2.71 168.65 3621.05

MW-111 4 32 28 15.9 104 34 06.1 231.86 3824.44 1.85 204.20 3620.24

MW-113 7.875 32 27 16..3 104 33 32.1 NM 3772.67 1.82 150.87 150.06 0.81 0.59 150.28 3622.39

MW-127 8.25 32 28 00.8 104 33 58.8 247.26 3825.17 2.63 204.14 3621.03



12/5/2014 - Page 1 G:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Tables\Table_3 Gauging Data June 2013.xls

Table 3. Summary of Groundwater Gauging Results, June 2013 Annual Groundwater Sampling Event

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico.

Well Well Total Top of Top of     ADJ WL  

Number Diameter Northing Easting Depth Casing Casing DTW DTP PT PT x 0.73 DTW Elev Comments

NAD 27 Con hddd,mm',ss.s" From TOC  Stickup

(in) (ft) (ft amsl) (ft agl) (feet) (feet) (feet) (feet) (feet) (ft amsl)

Shallow Zone

MW-14 4 32 27 44.3 104 34 00.9 24.30 3803.61 2.08 22.73 3780.88

MW-45 2 32 28 01.1 104 34 08.7 26.38 3808.68 1.60 21.47 3787.21

MW-46 4 32 27 56.7 104 34 05.8 19.85 3805.54 1.90 19.33 3786.21

MW-49 2 32 27 57.6 104 33 59.9 26.71 3805.61 1.90 22.4 3783.21

MW-77 7.875 32 27 27.3 104 33 25.0 82.45 3775.48 2.38 81.00 3694.48

MW-106 4 32 26 57.0 104 32 26.4 94.31 3721.97 2.61 87.50 3634.47

MW-126 4 32 27 48.2 104 33 49.9 NM 3796.28 3.33 72.00 72.00 0.00 0.00 72.00 3724.28 Trace PSH

Lower Queen

MW-58 7.875 32 28 04.5 104 33 28.5 NM 3824.07 3.48 202.38 201.85 0.53 0.39 201.99 3622.08

MW-66 4 32 28 19.1 104 33 28.5 235.42 3828.98 2.60 208.46 3620.52

MW-70 4 32 27 18.8 104 34 05.5 224.10 3822.57 2.71 200.49 3622.08

MW-81 7.875 32 28 04.3 104 33 19.5 NM 3817.03 3.98 196.13 195.93 0.20 0.15 195.98 3621.05

MW-88 4 32 28 25.3 104 32 55.6 177.82 3789.70 2.71 168.96 3620.74

MW-111 4 32 28 15.9 104 34 06.1 226.95 3824.44 1.85 204.58 3619.86

MW-113 7.875 32 27 16..3 104 33 32.1 NM 3772.67 1.82 151.07 150.28 0.79 0.58 150.49 3622.18

MW-127 8.25 32 28 00.8 104 33 58.8 242.90 3825.17 2.63 204.95 3620.22



Table 4. Summary of Historical Rainfall with Monthly Rainfall During 2012
OXY USA WTP Limited Partnership, Indian Basin Gas Plant
Eddy County, New Mexico.

Historical Rainfall

Year Rainfall
(inches)

1994 9.31
1995 7.84
1996 16.60
1997 10.65
1998 3.95
1999 4.70
2000 9.75
2001 6.02
2002 12.70
2003 7.58
2004 26.96
2005 11.16
2006 17.49
2007 19.02*
2008 9.39*
2009 11.96*
2010 17.32*
2011 5.84*
2012 11.14*

Monthly Rainfall During  2012

Month Rainfall
(inches)

January 0.17
February 0.00
March 0.01
April 0.11
May 3.11
June 0.00
July 2.60
August 1.75
September 3.01
October 0.00
November 0.26
December 0.12

2012 Annual Total 11.14

Source: Rain gauge at Indian Basin Gas Plant
* Source for weather data changed in 2007 to a staion located in Carlsbad, NM



1

Table 5. Summary of Analytical Results, June 2013 Annual Groundwater Sampling Event
 OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico.

 

Well ID Sample Date Benzene Toluene Ethylbenzene Xylenes Total BTEX TDS Chloride
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) (mg/L)

OCD Regulatory 
Limits 10 750 750 620 1,000 250

Shallow Zone Wells
  

MW-14 ---
MW-45 ---
MW-46 ---
MW-49 6/28/2012 34.1 <1 <1 <3 4.8 4,290 289
MW-77 ---
MW-106 6/28/2012 <1 1.8 <1 <3 ND 387 2.5
MW-126 ---

Lower Queen Wells

MW-58 ---
MW-66 6/28/2012 <1 17.9 <1 <3 ND 798 7.6
MW-70 6/28/2012 <1 1.5 <1 <3 ND 643 8.8
MW-81 ---
MW-88 6/28/2012 <1 5.3 <1 <3 ND 905 24.4
MW-111 6/28/2012 <1 3.9 <1 <3 ND 787 56.8
MW-113 ---
MW-127 6/28/2012 <1 2.8 0.48 J <3 ND 779 45.6

Notes:
ug/L Micrograms per liter
<5 Compound detected below the detection limit - limit indicated
--- Not Sampled
6 Indicates result above the detection limit and below the OCD standard
16 Indicates result at/above OCD standard
ND Not Detected

Not Sampled - not enough water to collect sample
Not Sampled - not enough water to collect sample

Not Sampled - well contained condensate

Not Sampled - well contained condensate

Analytical Parameters

Not Sampled - well contained condensate

Not Sampled - well contained condensate

Not Sampled - not enough water to collect sample

Not Sampled - not enough water to collect sample
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CONCENTRATION (ug/L or mg/L)

CONSTITUENT

OCD

mg/L

µg/L

NS

NEW MEXICO ENERGY, MINERALS AND NATURAL RESOURCES

DEPARTMENT, OIL CONSERVATION DIVISION

MILLIGRAMS PER LITER

MICROGRAMS PER LITER

NOT SAMPLED - WELL CONTAINED CONDENSATE

Benzene

Toluene

Ethylbenzene

Total Xylenes

Total Dissolved

Solids

Chlorides

10 µg/L

750 µg/L

750 µg/L

620 µg/L

1,000

mg/L

250 mg/L

OCD Cleanup Goals/Regulatory Limits

Notes:
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Appendix A
Historic Fluid Level Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 1 of 13

D = Dry
NA = Not Available
NG = Not Gauged
NR = No RecordG:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Appendicies\Appendix A_Hist wl.xls

Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation

(feet amsl) (feet bmp) (feet) (feet amsl)

Shallow Zone Wells

MW-14 12/01/91 3803.61 9.68 0 3793.93
MW-14 10/01/93 3803.61 22.55 0 3781.06
MW-14 01/01/94 3803.61 22.78 0 3780.83
MW-14 01/27/98 3803.61 22.36 0 3781.25
MW-14 06/16/98 3803.61 22.88 0 3780.73
MW-14 04/19/99 3803.61 23.74 0.24 3780.05
MW-14 01/05/00 3803.61 22.22 0 3781.39
MW-14 04/26/00 3803.61 22.74 0.03 3780.89
MW-14 09/27/00 3803.61 23.40 0.09 3780.28
MW-14 04/16/01 3803.61 22.15 0.01 3781.47
MW-14 10/29/01 3803.61 21.98 0.08 3781.69
MW-14 04/15/02 3803.61 22.81 0 3780.80
MW-14 10/14/02 3803.61 18.17 0 3785.44
MW-14 04/15/03 3803.61 21.87 0 3781.74
MW-14 10/14/03 3803.61 22.19 0 3781.42
MW-14 04/05/04 3803.61 23.45 0.01 3780.17
MW-14 10/05/04 3803.61 18.36 0 3785.25
MW-14 04/19/05 3803.61 21.55 0 3782.06
MW-14 10/24/05 3803.61 20.69 0 3782.92
MW-14 04/18/06 3803.61 22.69 0 3780.92
MW-14 10/11/06 3803.61 19.20 0 3784.41
MW-14 04/16/07 3803.61 22.1 0 3781.51
MW-14 10/22/07 3803.61 21.15 0 3782.46
MW-14 05/27/09 3803.61 23.75 0 3779.86
MW-14 06/21/10 3803.61 24.04 0 3779.57
MW-14 12/28/10 3803.61 22.31 0 3781.30
MW-14 06/30/11 3803.61 24.00 0 3779.61
MW-14 12/15/11 3803.61 23.85 0 3779.76
MW-14 06/27/12 3803.61 22.73 0 3780.88
MW-45 12/01/91 3808.68 13.91 0 3794.77
MW-45 07/01/93 3808.68 21.49 0 3787.19
MW-45 10/01/93 3808.68 21.47 0 3787.21
MW-45 01/01/94 3808.68 21.54 0 3787.14
MW-45 04/01/94 3808.68 22.64 0 3786.04
MW-45 07/01/94 3808.68 21.85 0 3786.83
MW-45 10/01/94 3808.68 21.52 0 3787.16
MW-45 01/01/95 3808.68 21.78 0 3786.90
MW-45 04/01/95 3808.68 22.13 0 3786.55
MW-45 07/01/95 3808.68 22.13 0 3786.55
MW-45 01/05/00 3808.68 18.88 0 3789.80
MW-45 04/26/00 3808.68 19.19 0 3789.49
MW-45 09/27/00 3808.68 19.19 0 3789.49
MW-45 04/16/01 3808.68 18.39 0 3790.29
MW-45 10/29/01 3808.68 18.53 0 3790.15
MW-45 04/15/02 3808.68 18.75 0 3789.93
MW-45 10/14/02 3808.68 18.39 0 3790.29
MW-45 04/15/2003 3808.68 21.36 0 3787.32
MW-45 10/14/2003 3808.68 21.35 0 3787.33
MW-45 04/05/04 3808.68 21.69 0 3786.99
MW-45 10/05/04 3808.68 14.09 0 3794.59
MW-45 04/19/05 3808.68 16.94 0 3791.74
MW-45 10/24/05 3808.68 20.09 0 3788.59
MW-45 04/18/06 3808.68 20.72 0 3787.96
MW-45 10/11/06 3808.68 16.40 0 3792.28
MW-45 04/16/07 3808.68 19.98 0 3788.70



Appendix A
Historic Fluid Level Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 2 of 13

D = Dry
NA = Not Available
NG = Not Gauged
NR = No RecordG:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Appendicies\Appendix A_Hist wl.xls

Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation

(feet amsl) (feet bmp) (feet) (feet amsl)

MW-45 10/22/07 3808.68 15.95 0 3792.73
MW-45 05/27/09 3808.68 21.56 0 3787.12
MW-45 06/21/10 3808.68 21.52 0 3787.16
MW-45 12/28/10 3808.68 20.05 0 3788.63
MW-45 06/30/11 3808.68 19.47 0 3789.21
MW-45 12/15/11 3808.68 20.20 0 3788.48
MW-45 06/27/12 3808.68 21.47 0 3787.21
MW-46 10/01/93 3805.54 19.87 0 3785.67
MW-46 01/01/94 3805.54 19.42 0 3786.12
MW-46 04/01/94 3805.54 19.59 0 3785.95
MW-46 10/01/94 3805.54 19.20 0 3786.34
MW-46 04/01/95 3805.54 19.55 0 3785.99
MW-46 07/01/95 3805.54 19.55 0 3785.99
MW-46 01/16/96 3805.54 19.48 0 3786.06
MW-46 04/19/96 3805.54 19.52 0 3786.02
MW-46 07/15/96 3805.54 19.41 0 3786.13
MW-46 10/13/96 3805.54 15.73 0 3789.81
MW-46 02/04/97 3805.54 18.22 0 3787.32
MW-46 04/28/97 3805.54 16.93 0 3788.61
MW-46 07/14/97 3805.54 17.15 0 3788.39
MW-46 10/13/97 3805.54 18.01 0 3787.53
MW-46 01/27/98 3805.54 17.54 0 3788.00
MW-46 04/27/98 3805.54 18.34 0 3787.20
MW-46 06/16/98 3805.54 18.69 0 3786.85
MW-46 10/10/98 3805.54 17.82 0 3787.72
MW-46 01/27/99 3805.54 16.91 0 3788.63
MW-46 04/19/99 3805.54 17.44 0 3788.10
MW-46 01/05/00 3805.54 16.76 0 3788.78
MW-46 04/26/00 3805.54 17.17 0 3788.37
MW-46 09/27/00 3805.54 17.42 0 3788.12
MW-46 04/16/01 3805.54 16.68 0 3788.86
MW-46 10/29/01 3805.54 16.79 0 3788.75
MW-46 04/15/02 3805.54 17.49 0 3788.05
MW-46 10/14/02 3805.54 17.83 0 3787.71
MW-46 04/15/03 3805.54 19.38 0 3786.16
MW-46 10/14/03 3805.54 19.62 0 3785.92
MW-46 04/05/04 3805.54 19.63 0 3785.91
MW-46 10/05/04 3805.54 13.05 0 3792.49
MW-46 04/19/05 3805.54 16.27 0 3789.27
MW-46 10/24/05 3805.54 19.38 0 3786.16
MW-46 04/18/06 3805.54 19.35 0 3786.19
MW-46 10/11/06 3805.54 15.74 0 3789.80
MW-46 04/16/07 3805.54 19.34 0 3786.20
MW-46 10/22/07 3805.54 15.67 0 3789.87
MW-46 05/27/09 3805.54 19.38 0 3786.16
MW-46 06/21/10 3805.54 19.42 0 3786.12
MW-46 12/28/10 3805.54 18.27 0 3787.27
MW-46 06/30/11 3805.54 19.54 0 3786.00
MW-46 12/15/11 3805.54 18.35 0 3787.19
MW-46 06/27/12 3805.54 19.33 0 3786.21
MW-49 12/01/91 3805.61 16.60 0 3789.01
MW-49 07/01/93 3805.61 21.98 0 3783.63
MW-49 10/01/93 3805.61 21.93 0 3783.68
MW-49 01/01/94 3805.61 22.27 0 3783.34
MW-49 04/01/94 3805.61 22.64 0 3782.97
MW-49 07/01/94 3805.61 22.73 0 3782.88



Appendix A
Historic Fluid Level Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 3 of 13

D = Dry
NA = Not Available
NG = Not Gauged
NR = No RecordG:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Appendicies\Appendix A_Hist wl.xls

Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation

(feet amsl) (feet bmp) (feet) (feet amsl)

MW-49 10/01/94 3805.61 22.30 0 3783.31
MW-49 01/01/95 3805.61 22.56 0 3783.05
MW-49 04/01/95 3805.61 22.94 0 3782.67
MW-49 07/01/95 3805.61 22.94 0 3782.67
MW-49 10/01/95 3805.61 22.68 0 3782.93
MW-49 01/16/96 3805.61 22.55 0 3783.06
MW-49 04/19/96 3805.61 22.59 0 3783.02
MW-49 07/15/96 3805.61 22.76 0 3782.85
MW-49 10/13/96 3805.61 19.54 0 3786.07
MW-49 02/03/97 3805.61 20.66 0 3784.95
MW-49 03/18/97 3805.61 20.99 0 3784.62
MW-49 04/28/97 3805.61 20.70 0 3784.91
MW-49 07/14/97 3805.61 20.31 0 3785.30
MW-49 10/13/97 3805.61 21.01 0 3784.60
MW-49 01/27/98 3805.61 21.08 0 3784.53
MW-49 04/27/98 3805.61 21.34 0 3784.27
MW-49 06/16/98 3805.61 21.35 0 3784.26
MW-49 10/09/98 3805.61 22.52 0 3783.09
MW-49 01/27/99 3805.61 20.50 0 3785.11
MW-49 04/19/99 3805.61 20.81 0 3784.80
MW-49 01/05/00 3805.61 20.07 0 3785.54
MW-49 04/26/00 3805.61 20.30 0 3785.31
MW-49 09/27/00 3805.61 20.52 0 3785.09
MW-49 04/16/01 3805.61 20.03 0 3785.58
MW-49 10/29/01 3805.61 19.96 0 3785.65
MW-49 04/15/02 3805.61 19.76 0 3785.85
MW-49 10/14/02 3805.61 20.56 0 3785.05
MW-49 04/15/03 3805.61 22.08 0 3783.53
MW-49 10/14/03 3805.61 22.52 0 3783.09
MW-49 04/05/04 3805.61 22.79 0 3782.82
MW-49 10/05/04 3805.61 18.33 0 3787.28
MW-49 04/19/05 3805.61 18.23 0 3787.38
MW-49 10/24/05 3805.61 21.01 0 3784.60
MW-49 04/18/06 3805.61 22.29 0 3783.32
MW-49 10/11/06 3805.61 20.49 0 3785.12
MW-49 04/16/07 3805.61 21.43 0 3784.18
MW-49 10/22/07 3805.61 18.81 0 3786.80
MW-49 05/27/09 3805.61 22.35 0 3783.26
MW-49 06/21/10 3805.61 22.33 0 3783.28
MW-49 12/28/10 3805.61 20.92 0 3784.69
MW-49 06/30/11 3805.61 21.95 0 3783.66
MW-49 12/15/11 3805.61 21.11 0 3784.50
MW-49 06/27/12 3805.61 22.40 0 3783.21
MW-77 01/01/95 3775.48 80.03 0 3695.45
MW-77 04/01/95 3775.48 80.04 0 3695.44
MW-77 07/01/95 3775.48 80.04 0 3695.44
MW-77 10/01/95 3775.48 79.70 0 3695.78
MW-77 01/16/96 3775.48 79.84 0 3695.64
MW-77 04/17/96 3775.48 78.95 0 3696.53
MW-77 07/16/96 3775.48 79.42 0 3696.06
MW-77 10/14/96 3775.48 80.02 0 3695.46
MW-77 02/04/97 3775.48 D 0 --
MW-77 04/29/97 3775.48 80.35 0 3695.13
MW-77 07/15/97 3775.48 80.31 0 3695.17
MW-77 10/14/97 3775.48 78.92 0 3696.56
MW-77 01/28/98 3775.48 77.00 0 3698.48
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Historic Fluid Level Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 4 of 13

D = Dry
NA = Not Available
NG = Not Gauged
NR = No RecordG:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Appendicies\Appendix A_Hist wl.xls

Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation

(feet amsl) (feet bmp) (feet) (feet amsl)

MW-77 04/27/98 3775.48 78.48 0 3697.00
MW-77 06/16/98 3775.48 75.30 0 3700.18
MW-77 10/10/98 3775.48 79.84 0 3695.64
MW-77 01/27/99 3775.48 76.41 0 3699.07
MW-77 04/19/99 3775.48 77.50 0 3697.98
MW-77 01/05/00 3775.48 79.36 0 3696.12
MW-77 04/26/00 3775.48 78.57 0 3696.91
MW-77 09/27/00 3775.48 78.86 0 3696.62
MW-77 04/16/01 3775.48 79.91 0 3695.57
MW-77 10/29/01 3775.48 79.72 0 3695.76
MW-77 04/15/02 3775.48 80.42 0 3695.06
MW-77* 10/14/02 3775.48 57.95 0 3717.53
MW-77 04/15/03 3775.48 69.95 0 3705.53
MW-77 10/14/03 3775.48 73.98 0 3701.50
MW-77 04/05/04 3775.48 79.88 0 3695.60
MW-77 10/05/04 3775.48 63.37 0 3712.11
MW-77 04/19/05 3775.48 67.06 0 3708.42
MW-77 10/24/05 3775.48 63.89 0 3711.59
MW-77 04/18/06 3775.48 80.43 0 3695.05
MW-77 10/11/06 3775.48 78.89 0 3696.59
MW-77 04/17/07 3775.48 76.32 0 3699.16
MW-77 10/22/07 3775.48 73.36 0 3702.12
MW-77 05/27/09 3775.48 D 0 --
MW-77 06/21/10 3775.48 80.57 0 3694.91
MW-77 12/28/10 3775.48 80.37 0 3695.11
MW-77 06/30/11 3775.48 80.47 0 3695.01
MW-77 12/15/11 3775.48 80.55 0 3694.93
MW-77 06/27/12 3775.48 81.00 0 3694.48
MW-106 02/04/97 3721.97 87.97 0 3634.00
MW-106 04/28/97 3721.97 87.59 0 3634.38
MW-106 07/15/97 3721.97 87.63 0 3634.34
MW-106 10/13/97 3721.97 88.75 0 3633.22
MW-106 01/28/98 3721.97 88.97 0 3633.00
MW-106 04/27/98 3721.97 89.36 0 3632.61
MW-106 06/15/98 3721.97 89.63 0 3632.34
MW-106 10/10/98 3721.97 89.61 0 3632.36
MW-106 01/27/99 3721.97 86.55 0 3635.42
MW-106 04/19/99 3721.97 89.58 0 3632.39
MW-106 01/05/00 3721.97 89.05 0 3632.92
MW-106 04/26/00 3721.97 89.31 0 3632.66
MW-106 09/27/00 3721.97 87.98 0 3633.99
MW-106 04/16/01 3721.97 88.81 0 3633.16
MW-106 10/29/01 3721.97 89.05 0 3632.92
MW-106 04/15/02 3721.97 89.05 0 3632.92
MW-106 10/14/02 3721.97 87.40 0 3634.57
MW-106 04/15/03 3721.97 88.91 0 3633.06
MW-106 10/14/03 3721.97 89.94 0 3632.03
MW-106 04/05/04 3721.97 89.34 0 3632.63
MW-106 10/05/04 3721.97 75.78 0 3646.19
MW-106 04/19/05 3721.97 88.54 0 3633.43
MW-106 10/24/05 3721.97 88.47 0 3633.50
MW-106 04/18/06 3721.97 89.71 0 3632.26
MW-106 10/11/06 3721.97 87.09 0 3634.88
MW-106 04/17/07 3721.97 89.4 0 3632.57
MW-106 10/22/07 3721.97 88.64 0 3633.33
MW-106 05/27/09 3721.97 D -- --
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Historic Fluid Level Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico
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D = Dry
NA = Not Available
NG = Not Gauged
NR = No RecordG:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Appendicies\Appendix A_Hist wl.xls

Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation

(feet amsl) (feet bmp) (feet) (feet amsl)

MW-106 06/21/10 3721.97 90.06 0 3631.91
MW-106 12/28/10 3721.97 89.47 0 3632.50
MW-106 06/30/11 3721.97 89.93 0 3632.04
MW-106 12/15/11 3721.97 90.02 0 3631.95
MW-106 06/27/12 3721.97 87.75 0 3634.22
MW-126 01/05/00 3795.58 53.08 0 3742.50
MW-126 04/26/00 3795.58 54.03 0 3741.55
MW-126 09/27/00 3795.58 60.29 0 3735.29
MW-126 04/16/01 3795.58 54.25 0.52 3741.71
MW-126 10/29/01 3795.58 57.82 2.1 3739.29
MW-126 04/15/02 3795.58 56.95 2.23 3740.26
MW-126 10/14/02 3795.58 54.03 2.57 3743.43
MW-126 04/15/03 3796.28 63.65 3.96 3735.52
MW-126 10/14/03 3796.28 68.01 0 3728.27
MW-126 04/05/04 3796.28 70.04 0 3726.24
MW-126 10/05/04 3796.28 48.01 0.01 3748.28
MW-126 04/19/05 3796.28 50.63 0.25 3745.83
MW-126 10/24/05 3796.28 51.78 0 3744.50
MW-126 04/18/06 3796.28 66.79 0 3729.49
MW-126 10/11/06 3796.28 51.76 0.08 3744.58
MW-126 04/17/07 3796.28 62.92 0.6 3732.92
MW-126 10/22/07 3796.28 56.30 0 3739.98
MW-126 05/27/09 3796.28 69.95 0.05 3726.37
MW-126 06/21/10 3796.28 70.40 0.23 3726.05
MW-126 12/28/10 3796.28 66.12 0.56 3730.57
MW-126 06/30/11 3796.28 69.55 0.45 3727.06
MW-126 12/15/11 3796.28 70.21 0.22 3726.23
MW-126 06/27/12 3796.28 67.72 0.29 3728.77
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D = Dry
NA = Not Available
NG = Not Gauged
NR = No RecordG:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Appendicies\Appendix A_Hist wl.xls

Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation

(feet amsl) (feet bmp) (feet) (feet amsl)

Lower Queen Wells

MW-58 07/16/91 3824.07 197.91 0 3626.16
MW-58 08/21/91 3824.07 193.76 0 3630.31
MW-58 09/18/91 3824.07 193.26 0 3630.81
MW-58 10/22/91 3824.07 194.45 0 3629.62
MW-58 11/15/91 3824.07 194.77 0 3629.30
MW-58 01/16/96 3824.07 D -- --
MW-58 07/16/96 3824.07 D -- --
MW-58 10/14/96 3824.07 196.01 0.01 3628.06
MW-58 02/04/97 3824.07 203.00 0 3621.07
MW-58 04/28/97 3824.07 204.14 0 3619.93
MW-58 07/15/97 3824.07 197.66 0 3626.41
MW-58 10/01/97 3824.07 199.20 0.3 3625.08
MW-58 10/09/97 3824.07 199.52 0.67 3625.03
MW-58 10/14/97 3824.07 196.10 0 3627.97
MW-58 01/28/98 3824.07 198.55 0 3625.52
MW-58 05/28/98 3824.07 205.14 0 3618.93
MW-58 10/11/98 3824.07 200.48 0 3623.59
MW-58 01/27/99 3824.07 D -- --
MW-58 04/19/99 3824.07 217.17 0 3606.90
MW-58 01/05/00 3824.07 210.57 0 3613.50
MW-58 04/26/00 3824.07 223.51 0 3600.56
MW-58 09/27/00 3824.07 220.18 0 3603.89
MW-58 04/16/01 3824.07 114.83 0 3709.24
MW-58 10/29/01 3824.07 177.31 0 3644.41
MW-58 04/15/02 3824.07 201.92 0 3622.15
MW-58 10/14/02 3824.07 199.69 0 3624.38
MW-58 02/13/03 3824.07 201.08 0 3622.99
MW-58 03/10/03 3824.07 202.20 0 3621.87
MW-58 04/15/03 3824.07 201.17 0 3622.90
MW-58 05/15/03 3824.07 201.82 0 3622.25
MW-58 06/24/03 3824.07 201.71 0 3622.36
MW-58 07/15/03 3824.07 202.89 0 3621.18
MW-58 08/08/03 3824.07 201.98 0 3622.09
MW-58 09/12/05 3824.07 202.20 0 3621.87
MW-58 10/14/03 3824.07 202.19 0 3621.88
MW-58 11/07/03 3824.07 202.29 0 3621.78
MW-58 12/04/03 3824.07 202.26 0 3621.81
MW-58 01/08/04 3824.07 202.38 0.1 3621.76
MW-58 02/12/04 3824.07 202.47 0 3621.60
MW-58 03/25/04 3824.07 202.49 0 3621.58
MW-58 04/05/04 3824.07 202.32 0 3621.75
MW-58 05/27/04 3824.07 201.37 0.01 3622.71
MW-58 06/17/04 3824.07 202.00 0 3622.07
MW-58 07/15/04 3824.07 202.08 0 3621.99
MW-58 08/19/04 3824.07 202.98 0.06 3621.13
MW-58 09/09/04 3824.07 201.74 0 3622.33
MW-58 10/05/04 3824.07 198.82 0 3625.25
MW-58 11/19/04 3824.07 199.30 0.28 3624.97
MW-58 12/07/04 3824.07 202.14 3621.93
MW-58 01/11/05 3824.07 200.70 0.58 3623.79
MW-58 02/08/05 3824.07 200.56 0 3623.51
MW-58 03/08/05 3824.07 200.87 0 3623.20
MW-58 04/19/05 3824.07 207.19 0 3616.88
MW-58 05/09/05 3824.07 207.19 0 3616.88
MW-58 06/21/05 3824.07 200.04 0 3624.03
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NA = Not Available
NG = Not Gauged
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Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation
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MW-58 07/19/05 3824.07 199.94 0 3624.13
MW-58 08/08/05 3824.07 200.03 0 3624.04
MW-58 09/20/05 3824.07 199.02 0 3625.05
MW-58 10/24/05 3824.07 199.84 0.46 3624.57
MW-58 04/18/06 3824.07 200.05 0 3624.02
MW-58 10/11/06 3824.07 199.04 0.2 3625.18
MW-58 04/16/07 3824.07 200.49 0.52 3623.20
MW-58 10/22/07 3824.07 199.65 0 3624.42
MW-58 05/27/09 3824.07 200.73 5.26 3627.18
MW-58 06/21/10 3824.07 200.74 0.11 3623.41
MW-58 12/28/10 3824.07 200.71 0.40 3623.65
MW-58 06/30/11 3824.07 198.01 2.29 3627.73
MW-58 12/15/11 3824.07 201.30 0.13 3622.86
MW-58 06/27/12 3824.07 197.05 2.35 3628.74
MW-66 08/21/91 3828.98 196.77 0 3632.21
MW-66 09/18/91 3828.98 198.73 0 3630.25
MW-66 10/22/91 3828.98 199.70 0 3629.28
MW-66 11/15/91 3828.98 199.88 0 3629.10
MW-66 03/01/92 3828.98 200.37 0 3628.61
MW-66 04/01/92 3828.98 200.25 0 3628.73
MW-66 05/01/92 3828.98 195.25 0 3633.73
MW-66 06/01/92 3828.98 196.08 0 3632.90
MW-66 07/01/92 3828.98 197.35 0 3631.63
MW-66 08/01/92 3828.98 197.77 0 3631.21
MW-66 09/01/92 3828.98 198.17 0 3630.81
MW-66 10/01/92 3828.98 198.40 0 3630.58
MW-66 11/01/92 3828.98 198.76 0 3630.22
MW-66 12/01/92 3828.98 198.98 0 3630.00
MW-66 01/01/93 3828.98 199.10 0 3629.88
MW-66 02/01/93 3828.98 199.23 0 3629.75
MW-66 03/01/93 3828.98 199.49 0 3629.49
MW-66 04/01/93 3828.98 199.38 0 3629.60
MW-66 05/01/93 3828.98 199.63 0 3629.35
MW-66 06/01/93 3828.98 199.59 0 3629.39
MW-66 07/01/93 3828.98 199.82 0 3629.16
MW-66 08/01/93 3828.98 199.78 0 3629.20
MW-66 09/01/93 3828.98 200.01 0 3628.97
MW-66 10/01/93 3828.98 200.09 0 3628.89
MW-66 11/01/93 3828.98 200.35 0 3628.63
MW-66 12/01/93 3828.98 200.42 0 3628.56
MW-66 01/01/94 3828.98 200.33 0 3628.65
MW-66 02/01/94 3828.98 201.39 0 3627.59
MW-66 03/01/94 3828.98 201.44 0 3627.54
MW-66 04/01/94 3828.98 201.36 0 3627.62
MW-66 05/01/94 3828.98 201.26 0 3627.72
MW-66 07/01/94 3828.98 200.91 0 3628.07
MW-66 08/01/94 3828.98 199.86 0 3629.12
MW-66 09/01/94 3828.98 200.66 0 3628.32
MW-66 10/01/94 3828.98 200.83 0 3628.15
MW-66 12/01/94 3828.98 201.96 0 3627.02
MW-66 01/01/95 3828.98 201.04 0 3627.94
MW-66 04/01/95 3828.98 202.26 0 3626.72
MW-66 07/01/95 3828.98 201.59 0 3627.39
MW-66 10/01/95 3828.98 201.62 0 3627.36
MW-66 01/16/96 3828.98 200.89 0 3628.09
MW-66 04/17/96 3828.98 202.29 0 3626.69
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MW-66 07/16/96 3828.98 202.45 0 3626.53
MW-66 10/13/96 3828.98 200.80 0 3628.18
MW-66 02/04/97 3828.98 202.60 0 3626.38
MW-66 04/28/97 3828.98 202.84 0 3626.14
MW-66 07/14/97 3828.98 202.72 0 3626.26
MW-66 09/30/97 3828.98 204.00 0 3624.98
MW-66 10/09/97 3828.98 204.20 0 3624.78
MW-66 10/13/97 3828.98 203.77 0 3625.21
MW-66 01/27/98 3828.98 203.79 0 3625.19
MW-66 04/27/98 3828.98 204.09 0 3624.89
MW-66 05/28/98 3828.98 204.18 0 3624.80
MW-66 06/15/98 3828.98 204.37 0 3624.61
MW-66 10/10/98 3828.98 204.86 0 3624.12
MW-66 01/27/99 3828.98 205.05 0 3623.93
MW-66 04/19/99 3828.98 205.10 0 3623.88
MW-66 01/05/99 3828.98 205.13 0 3623.85
MW-66 04/26/00 3828.98 205.41 0 3623.57
MW-66 09/27/00 3828.98 205.78 0 3623.20
MW-66 04/16/01 3828.98 205.59 0 3623.39
MW-66 10/29/01 3828.98 206.04 0 3622.94
MW-66 04/15/02 3828.98 205.98 0 3623.00
MW-66 10/14/02 3828.98 199.87 0 3629.11
MW-66 04/15/03 3828.98 205.39 0 3623.59
MW-66 10/14/03 3828.98 206.41 0 3622.57
MW-66 04/05/04 3828.98 206.65 0 3622.33
MW-66 10/05/04 3828.98 203.05 0 3625.93
MW-66 04/19/05 3828.98 205.48 0 3623.50
MW-66 10/24/05 3828.98 204.97 0 3624.01
MW-66 04/18/06 3828.98 205.44 0 3623.54
MW-66 10/11/06 3828.98 204.64 0 3624.34
MW-66 04/16/07 3828.98 205.51 0 3623.47
MW-66 10/22/07 3828.98 205.29 0 3623.69
MW-66 05/27/09 3828.98 206.47 0 3622.51
MW-66 06/21/10 3828.98 206.82 0 3622.16
MW-66 12/28/10 3828.98 206.46 0 3622.52
MW-66 06/30/11 3828.98 206.94 0 3622.04
MW-66 12/15/11 3828.98 207.46 0 3621.52
MW-66 06/27/12 3828.98 208.46 0 3620.52
MW-70 09/18/91 3822.57 191.59 0 3630.98
MW-70 10/22/91 3822.57 191.68 0 3630.89
MW-70 11/15/91 3822.57 192.20 0 3630.37
MW-70 03/01/92 3822.57 192.74 0 3629.83
MW-70 04/01/92 3822.57 192.62 0 3629.95
MW-70 05/01/92 3822.57 189.97 0 3632.60
MW-70 06/01/92 3822.57 188.42 0 3634.15
MW-70 07/01/92 3822.57 188.87 0 3633.70
MW-70 08/01/92 3822.57 189.54 0 3633.03
MW-70 09/01/92 3822.57 190.02 0 3632.55
MW-70 10/01/92 3822.57 190.48 0 3632.09
MW-70 11/01/92 3822.57 190.86 0 3631.71
MW-70 12/01/92 3822.57 191.17 0 3631.40
MW-70 01/01/93 3822.57 191.39 0 3631.18
MW-70 02/01/93 3822.57 191.54 0 3631.03
MW-70 03/01/93 3822.57 191.77 0 3630.80
MW-70 04/01/93 3822.57 191.80 0 3630.77
MW-70 05/01/93 3822.57 192.09 0 3630.48
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D = Dry
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NG = Not Gauged
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Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation
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MW-70 06/01/93 3822.57 192.18 0 3630.39
MW-70 07/01/93 3822.57 192.32 0 3630.25
MW-70 08/01/93 3822.57 192.30 0 3630.27
MW-70 09/01/93 3822.57 192.53 0 3630.04
MW-70 10/01/93 3822.57 192.65 0 3629.92
MW-70 11/01/93 3822.57 192.91 0 3629.66
MW-70 12/01/93 3822.57 192.96 0 3629.61
MW-70 01/01/94 3822.57 192.99 0 3629.58
MW-70 02/01/94 3822.57 194.02 0 3628.55
MW-70 03/01/94 3822.57 194.00 0 3628.57
MW-70 04/01/94 3822.57 193.19 0 3629.38
MW-70 05/01/94 3822.57 193.86 0 3628.71
MW-70 07/01/94 3822.57 193.59 0 3628.98
MW-70 08/01/94 3822.57 193.09 0 3629.48
MW-70 09/01/94 3822.57 193.17 0 3629.40
MW-70 10/01/94 3822.57 193.38 0 3629.19
MW-70 12/01/94 3822.57 194.58 0 3627.99
MW-70 01/01/95 3822.57 192.83 0 3629.74
MW-70 04/01/95 3822.57 194.11 0 3628.46
MW-70 07/01/95 3822.57 194.19 0 3628.38
MW-70 10/01/95 3822.57 194.19 0 3628.38
MW-70 01/16/96 3822.57 194.68 0 3627.89
MW-70 04/17/96 3822.57 194.94 0 3627.63
MW-70 07/15/96 3822.57 194.70 0 3627.87
MW-70 10/13/96 3822.57 193.98 0 3628.59
MW-70 02/03/97 3822.57 194.47 0 3628.10
MW-70 04/28/97 3822.57 195.01 0 3627.56
MW-70 07/14/97 3822.57 195.44 0 3627.13
MW-70 10/01/97 3822.57 196.20 0 3626.37
MW-70 10/13/97 3822.57 196.05 0 3626.52
MW-70 10/29/97 3822.57 196.24 0.01 3626.33
MW-70 11/04/97 3822.57 196.35 0 3626.22
MW-70 11/12/97 3822.57 196.34 0 3626.23
MW-70 11/19/97 3822.57 196.36 0.01 3626.21
MW-70 11/24/97 3822.57 196.36 0 3626.21
MW-70 12/10/97 3822.57 196.47 0 3626.10
MW-70 01/27/98 3822.57 196.22 0 3626.35
MW-70 02/25/98 3822.57 196.45 0 3626.12
MW-70 04/27/98 3822.57 196.48 0 3626.09
MW-70 05/28/98 3822.57 196.91 0 3625.66
MW-70 06/15/98 3822.57 196.74 0 3625.83
MW-70 10/09/98 3822.57 197.27 0 3625.30
MW-70 01/27/99 3822.57 199.24 0 3623.33
MW-70 04/19/99 3822.57 197.40 0 3625.17
MW-70 01/05/00 3822.57 197.73 0 3624.84
MW-70 04/26/00 3822.57 197.71 0 3624.86
MW-70 09/27/00 3822.57 198.02 0 3624.55
MW-70 04/16/01 3822.57 198.34 0 3624.23
MW-70 10/29/01 3822.57 198.30 0 3624.27
MW-70 04/15/02 3822.57 198.85 0 3623.72
MW-70 10/14/02 3822.57 196.95 0 3625.62
MW-70 04/15/03 3822.57 198.12 0 3624.45
MW-70 10/14/03 3822.57 199.14 0 3623.43
MW-70 04/05/04 3822.57 199.41 0 3623.16
MW-70 10/05/04 3822.57 197.30 0 3625.27
MW-70 04/19/05 3822.57 197.70 0 3624.87
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MW-70 10/24/05 3822.57 197.24 0 3625.33
MW-70 04/18/06 3822.57 198.46 0 3624.11
MW-70 10/11/06 3822.57 196.99 0 3625.58
MW-70 04/17/07 3822.57 198.51 0 3624.06
MW-70 10/22/07 3822.57 198.03 0 3624.54
MW-70 05/27/09 3822.57 199.45 0 3623.12
MW-70 06/21/10 3822.57 199.54 0 3623.03
MW-70 12/28/10 3822.57 199.13 0 3623.44
MW-70 06/30/11 3822.57 199.75 0 3622.82
MW-70 12/15/11 3822.57 204.65 0 3617.92
MW-70 06/27/12 3822.57 201.46 0 3621.11
MW-81 10/01/95 3817.03 195.77 2.74 3623.26
MW-81 01/16/96 3817.03 199.04 4.29 3621.12
MW-81 04/17/96 3817.03 204.35 9.95 3619.94
MW-81 07/16/96 3817.03 204.26 9.37 3619.61
MW-81 10/13/96 3817.03 202.11 8.49 3621.11
MW-81 02/04/97 3817.03 197.25 2.11 3621.32
MW-81 04/28/97 3817.03 204.40 9.15 3619.30
MW-81 07/14/97 3817.03 196.19 1.45 3621.89
MW-81 10/09/97 3817.03 200.02 0.02 3617.02
MW-81 10/14/97 3817.03 200.96 0.06 3616.11
MW-81 10/29/97 3817.03 202.44 1.44 3615.64
MW-81 11/04/97 3817.03 200.92 0 3616.11
MW-81 11/12/97 3817.03 200.95 0.25 3616.26
MW-81 11/19/97 3817.03 200.94 0.01 3616.09
MW-81 11/24/97 3817.03 200.81 0 3616.22
MW-81 12/10/97 3817.03 200.85 0 3616.18
MW-81 01/06/98 3817.03 199.35 0 3617.68
MW-81 01/15/98 3817.03 199.30 0 3617.73
MW-81 01/20/98 3817.03 200.89 0.79 3616.71
MW-81 01/27/98 3817.03 200.14 0.89 3617.53
MW-81 02/03/98 3817.03 200.88 0.58 3616.57
MW-81 02/10/98 3817.03 206.74 1.64 3611.48
MW-81 02/17/98 3817.03 218.70 12.08 3607.14
MW-81 02/25/98 3817.03 217.41 11.41 3607.94
MW-81 04/27/98 3817.03 197.05 0 3619.98
MW-81 05/28/98 3817.03 192.28 0 3624.75
MW-81 06/15/98 3817.03 197.58 0 3619.45
MW-81 10/11/98 3817.03 193.23 0 3623.80
MW-81 01/27/99 3817.03 200.12 0 3616.91
MW-81 04/19/99 3817.03 200.84 0 3616.19
MW-81 01/05/00 3817.03 199.38 0 3617.65
MW-81 04/26/00 3817.03 201.35 0 3615.68
MW-81 09/27/00 3817.03 202.99 0 3614.04
MW-81 04/16/01 3817.03 201.94 0 3615.09
MW-81 10/29/01 3817.03 204.69 0 3609.04
MW-81 04/15/02 3817.03 193.94 0 3623.09
MW-81 10/14/02 3817.03 192.80 0 3624.23
MW-81 04/15/03 3817.03 193.41 0 3623.62
MW-81 10/14/03 3817.03 194.42 0 3622.61
MW-81 04/05/04 3817.03 194.58 0 3622.45
MW-81 10/05/04 3817.03 192.67 2.96 3626.52
MW-81 04/19/05 3817.03 193.75 0 3623.28
MW-81 10/24/05 3817.03 192.46 0 3624.57
MW-81 04/18/06 3817.03 192.78 0 3624.25
MW-81 10/11/06 3817.03 194.15 2.56 3624.75
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MW-81 04/16/07 3817.03 198.12 6.32 3614.30
MW-81 10/22/07 3817.03 189.54 0 3627.49
MW-81 05/27/09 3817.03 193.97 0.10 3623.13
MW-81 06/21/10 3817.03 194.21 0.22 3622.98
MW-81 12/28/10 3817.03 193.88 0.26 3623.34
MW-81 06/30/11 3817.03 194.10 1.23 3623.83
MW-81 12/15/11 3817.03 194.85 0.3 3622.40
MW-81 06/27/12 3817.03 195.21 0.32 3622.05
MW-88 08/01/96 3789.70 163.59 0 3626.11
MW-88 10/13/96 3789.70 162.22 0 3627.48
MW-88 02/04/97 3789.70 163.38 0 3626.32
MW-88 04/28/97 3789.70 163.54 0 3626.16
MW-88 07/14/97 3789.70 163.84 0 3625.86
MW-88 10/01/97 3789.70 164.40 0 3625.30
MW-88 10/09/97 3789.70 164.38 0 3625.32
MW-88 10/13/97 3789.70 164.34 0 3625.36
MW-88 01/27/98 3789.70 164.41 0 3625.29
MW-88 04/27/98 3789.70 164.84 0 3624.86
MW-88 05/28/98 3789.70 164.00 0 3625.70
MW-88 06/15/98 3789.70 164.87 0 3624.83
MW-88 10/10/98 3789.70 165.38 0 3624.32
MW-88 01/27/99 3789.70 165.49 0 3624.21
MW-88 04/19/99 3789.70 165.54 0 3624.16
MW-88 01/05/00 3789.70 165.62 0 3624.08
MW-88 04/26/00 3789.70 165.87 0 3623.83
MW-88 09/27/00 3789.70 166.25 0 3623.45
MW-88 04/16/01 3789.70 166.21 0 3623.49
MW-88 10/29/01 3789.70 166.49 0 3623.21
MW-88 04/15/02 3789.70 166.53 0 3623.17
MW-88 10/14/02 3789.70 165.52 0 3624.18
MW-88 04/15/03 3789.70 165.98 0 3623.72
MW-88 10/14/03 3789.70 166.89 0 3622.81
MW-88 04/05/04 3789.70 167.15 0 3622.55
MW-88 10/05/04 3789.70 163.52 0 3626.18
MW-88 04/19/05 3789.70 166.38 0 3623.32
MW-88 10/24/05 3789.70 165.67 0 3624.03
MW-88 04/18/06 3789.70 166.15 0 3623.55
MW-88 10/11/06 3789.70 165.49 0 3624.21
MW-88 04/16/07 3789.7 166.11 0 3623.59
MW-88 10/22/07 3789.70 165.92 0 3623.78
MW-88 05/27/09 3789.70 166.91 0 3622.79
MW-88 06/21/10 3789.70 167.28 0 3622.42
MW-88 12/28/10 3789.70 166.92 0 3622.78
MW-88 06/30/11 3789.70 167.45 0 3622.25
MW-88 12/15/11 3789.70 167.81 0 3621.89
MW-88 06/27/12 3789.70 169.00 0 3620.70
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MW-111 06/19/98 3824.44 200.24 0 3624.20
MW-111 10/10/98 3824.44 200.89 0 3623.55
MW-111 01/27/99 3824.44 201.24 0 3623.20
MW-111 04/19/99 3824.44 201.26 0 3623.18
MW-111 01/05/00 3824.44 201.21 0 3623.23
MW-111 04/26/00 3824.44 201.48 0 3622.96
MW-111 09/27/00 3824.44 201.66 0 3622.78
MW-111 04/16/01 3824.44 201.74 0 3622.70
MW-111 10/29/01 3824.44 201.64 0 3622.80
MW-111 04/15/02 3824.44 201.83 0 3622.61
MW-111 10/14/02 3824.44 200.52 0 3623.92
MW-111 04/15/03 3824.44 201.21 0 3623.23
MW-111 10/14/03 3824.44 202.50 0 3621.94
MW-111 04/05/04 3824.44 202.54 0 3621.90
MW-111 10/05/04 3824.44 200.25 0 3624.19
MW-111 04/19/05 3824.44 201.09 0 3623.35
MW-111 10/24/05 3824.44 200.61 0 3623.83
MW-111 04/18/06 3824.44 201.17 0 3623.27
MW-111 10/11/06 3824.44 200.06 0 3624.38
MW-111 04/16/07 3824.44 201.28 0 3623.16
MW-111 10/22/07 3824.44 201.24 0 3623.20
MW-111 05/27/09 3824.44 202.50 0 3621.94
MW-111 06/21/10 3824.44 202.92 0 3621.52
MW-111 12/28/10 3824.44 202.48 0 3621.96
MW-111 06/30/11 3824.44 202.94 0 3621.50
MW-111 12/15/11 3824.44 203.51 0 3620.93
MW-111 06/27/12 3824.44 204.58 0 3619.86
MW-113 01/05/00 3772.67 147.43 0 3625.24
MW-113 04/26/00 3772.67 148.28 0.88 3625.03
MW-113 09/27/00 3772.67 147.72 0 3624.95
MW-113 04/16/01 3772.67 148.11 0.13 3624.65
MW-113 10/29/01 3772.67 148.95 0.2 3623.87
MW-113 04/15/02 3772.67 148.72 0.14 3624.05
MW-113 10/14/02 3772.67 147.33 0 3625.34
MW-113 04/15/03 3772.67 148.69 0.53 3624.37
MW-113 10/14/03 3772.67 149.24 0.21 3623.58
MW-113 04/05/04 3772.67 142.42 0.2 3630.40
MW-113 10/05/04 3772.67 144.58 0 3628.09
MW-113 04/19/05 3772.67 147.90 0 3624.77
MW-113 10/24/05 3772.67 147.51 0 3625.16
MW-113 04/18/06 3772.67 148.21 0 3624.46
MW-113 10/11/06 3772.67 147.29 0 3625.38
MW-113 04/17/07 3772.67 148.61 0.31 3623.83
MW-113 10/22/07 3772.67 NA -- --
MW-113 05/27/09 3772.67 149.10 T 3623.57
MW-113 06/21/10 3772.67 149.47 0.05 3623.16
MW-113 12/28/10 3772.67 149.09 0.04 3623.55
MW-113 06/30/11 3772.67 149.55 0.05 3623.08
MW-113 12/15/11 3772.67 150.10 0.04 3622.54
MW-113 06/27/12 3772.67 150.34 0.14 3622.23
MW-127 01/05/00 3825.17 202.12 0 3623.05
MW-127 04/26/00 3825.17 202.34 0.46 3623.17
MW-127 09/27/00 3825.17 202.00 0 3623.17
MW-127 04/16/01 3825.17 202.70 0.07 3622.52
MW-127 10/29/01 3825.17 202.51 0.03 3622.68
MW-127 04/15/02 3825.17 202.74 0 3622.43



Appendix A
Historic Fluid Level Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 13 of 13

D = Dry
NA = Not Available
NG = Not Gauged
NR = No RecordG:\APROJECT\OXY\Indian Basin\2013 Annual Report\2013 Final Report\Components\Appendicies\Appendix A_Hist wl.xls

Measuring Point Depth to Condensate Corrected Water-Level 
Well ID Date Elevation Water Thickness Elevation

(feet amsl) (feet bmp) (feet) (feet amsl)

MW-127 10/14/02 3825.17 200.92 0 3624.25
MW-127 04/15/03 3825.17 202.50 0 3622.67
MW-127 10/14/03 3825.17 202.99 0 3622.18
MW-127 04/05/04 3825.17 203.15 0 3622.02
MW-127 10/05/04 3825.17 200.48 0 3624.69
MW-127 04/19/05 3825.17 201.81 0 3623.36
MW-127 10/24/05 3825.17 201.00 0 3624.17
MW-127 04/18/06 3825.17 201.80 0 3623.37
MW-127 10/11/06 3825.17 200.66 0 3624.51
MW-127 04/17/07 3825.17 202.3 0 3622.87
MW-127 10/22/07 3825.17 201.97 0 3623.20
MW-127 05/27/09 3825.17 203.10 0 3622.07
MW-127 06/21/10 3825.17 203.46 0 3621.71
MW-127 12/28/10 3825.17 202.88 0 3622.29
MW-127 06/30/11 3825.17 203.27 0 3621.90
MW-127 12/15/11 3825.17 203.87 0 3621.30
MW-127 06/27/12 3825.17 204.95 0 3620.22

Notes:
* MW-77 DTW does not agree with historical data.  
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Appendix B
Historical BTEX Analytical Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 1 of 6

Notes:
Concentrations listed in micrograms per liter (ug/L)
<5  Constituent not detected above noted laboratory detection limit
     --     Indicates parameter was not analyzed

Well ID Sample Date Analytical Results
Benzene Toluene Ethylbenzene Total Xylenes

MW-14 09/01/91 5100 -- -- --
MW-14 06/22/98 820 <10 840 <10
MW-14 04/18/02 116 9 <5 <5
MW-14 10/16/02 23 <5 5 <5
MW-14 04/09/03 <5 <5 <5 <5
MW-14 10/24/03 330 <5 <5 <5
MW-14 Not Sampled - Condensate Present
MW-14 04/25/05 174 <5 <5 <15
MW-14 04/27/06 31.9 <2.74 <2.03 <5.81
MW-14 04/20/07 30 <5 <5 <15
MW-14 05/27/09 1.1 <1 1.1 17
MW-14 06/23/10 1.1 <1 2.9 19.4
MW-14 06/30/11 Not Sampled - not enough water to collect sample
MW-14 06/28/12 Not Sampled - not enough water to collect sample
MW-45 06/01/91 <1 -- -- --
MW-45 06/22/91 -- <1 <1 <1
MW-45 09/01/91 <1 -- -- --
MW-45 12/01/91 <1 <1 <1 <1
MW-45 07/15/93 <3 6 7 4
MW-45 10/14/93 <3 3 <3 3
MW-45 01/13/94 <0.5 <0.5 <0.5 <0.5
MW-45 04/06/94 <0.5 <0.5 <0.5 <0.5
MW-45 07/20/94 <0.5 <0.5 <0.5 <0.5
MW-45 05/29/09 <1 <1 <1 1.7
MW-45 06/23/10 <1 <1 <1 <1
MW-45 07/01/11 <1 <1 <1 <3
MW-45 06/28/12 28.7 <1 0.57 <3
MW-46 06/01/91 3200 -- -- --
MW-46 06/22/91 -- <50 900 <50
MW-46 07/01/91 300 -- -- --
MW-46 07/19/91 -- <50 250 --
MW-46 07/30/91 -- -- -- 250
MW-46 09/01/91 140 -- -- --
MW-46 10/01/96 900 33 440 59
MW-46 02/11/97 3300 550 1000 1400
MW-46 05/29/97 5000 1200 230 <100
MW-46 07/18/97 6100 1900 270 130
MW-46 04/30/98 1600 41 140 290
MW-46 07/01/98 1700 <5 97 120
MW-46 04/20/99 210 <5 11 20
MW-46 12/08/99 50 43 34 129
MW-46 04/28/00 17 <1 <1 <1
MW-46 10/02/00 12 39 19 128
MW-46 04/19/01 <5 <5 <5 <10
MW-46 10/31/01 <100 <100 <100 <200
MW-46 04/17/02 <5 <5 <5 <5
MW-46 10/16/02 14 <5 <5 <5
MW-46 04/09/03 <5 <5 <5 <5
MW-46 Not Sampled - Dry
MW-46 04/08/04 10 <5 <5 <5
MW-46 04/27/05 <5 <5 <5 <15



Appendix B
Historical BTEX Analytical Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 2 of 6

Notes:
Concentrations listed in micrograms per liter (ug/L)
<5  Constituent not detected above noted laboratory detection limit
     --     Indicates parameter was not analyzed

Well ID Sample Date Analytical Results
Benzene Toluene Ethylbenzene Total Xylenes

MW-46 Not Sampled - Dry
MW-46 04/23/07 81.4 <5 <5 <15
MW-46 05/27/09 <1 <1 <1 1.1
MW-46 06/23/10 <1 <1 <1 <1
MW-46 06/30/11 Not Sampled - not enough water to collect sample
MW-46 06/28/12 Not Sampled - not enough water to collect sample
MW-49 06/01/91 60 -- -- --
MW-49 06/22/91 -- <10 60 40
MW-49 09/01/91 35 -- -- --
MW-49 07/15/93 210 27 42 30
MW-49 10/14/93 68 26 9 20
MW-49 01/13/94 13 <5 15 110
MW-49 04/06/94 82 <0.5 11 10
MW-49 07/20/94 150 <5 32 27
MW-49 10/05/94 78 49 40 300
MW-49 01/11/95 220 <5 46 97
MW-49 04/06/95 120 <0.5 24 26
MW-49 07/21/95 17 <0.5 3.5 3.4
MW-49 10/12/95 240 <50 59 130
MW-49 01/20/96 160 130 120 570
MW-49 04/19/96 87 23 18 32
MW-49 07/01/96 370 220 190 630
MW-49 10/01/96 95 16 36 12
MW-49 02/07/97 79 66 45 160
MW-49 07/18/97 130 <1 35 9.8
MW-49 04/30/98 130 39 41 69
MW-49 07/01/98 78 <1 15 <1
MW-49 04/20/99 81 <5 32 <10
MW-49 12/08/99 32 68 58 380
MW-49 04/27/00 24 <1 12 <1
MW-49 10/02/00 35 38 18 107
MW-49 04/17/01 21 36 16 117
MW-49 10/31/01 21 <5 <5 <10
MW-49 04/17/02 19 <5 <5 <5
MW-49 10/16/02 31 <5 <5 <5
MW-49 04/08/03 71 <5 <5 <5
MW-49 10/28/03 97 <5 <5 <5
MW-49 04/08/04 76 <5 <5 <5
MW-49 04/25/05 <5 <5 <5 <15
MW-49 04/26/06 23 <2.74 <2.03 <5.81
MW-49 04/20/07 26 <5 <5 <15
MW-49 05/28/09 37 <1 <1 1.2
MW-49 06/23/10 24 <1 <1 <1
MW-49 07/01/11 48 <1 <1 <3
MW-49 06/28/12 <1 <1 <1 <3
MW-58 09/01/91 40 -- -- --
MW-58 12/01/91 90 40 20 80
MW-58 04/01/92 203 32 56 68
MW-58 07/01/92 178 58 32 44
MW-58 10/01/92 190 49 26 57
MW-58 01/01/93 192 30 23 39



Appendix B
Historical BTEX Analytical Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 3 of 6

Notes:
Concentrations listed in micrograms per liter (ug/L)
<5  Constituent not detected above noted laboratory detection limit
     --     Indicates parameter was not analyzed

Well ID Sample Date Analytical Results
Benzene Toluene Ethylbenzene Total Xylenes

MW-58 04/13/93 55 16 31 9
MW-58 07/13/93 25 42 14 13
MW-58 10/13/93 50 21 212 555
MW-58 04/05/94 <2.5 <2.5 7.4 27
MW-58 07/19/94 2 29 4.5 27
MW-58 10/06/94 6.7 <5 15 39
MW-58 04/08/95 2.2 <0.5 2.1 6.8
MW-58 10/01/96 110 320 940 10000
MW-58 01/30/98 350 23 42 96
MW-58 06/22/98 22 <1 28 35
MW-66 09/01/91 <1 -- -- --
MW-66 12/01/91 <1 <1 <1 <1
MW-66 04/01/92 4 7 <3 4
MW-66 07/01/92 8 25 7 11
MW-66 10/01/92 12 36 <3 34
MW-66 01/01/93 3 6 3 20
MW-66 04/13/93 <3 5 5 <3
MW-66 07/13/93 8 4 <3 <3
MW-66 10/12/93 13 60 4 29
MW-66 11/10/93 <4 <4 <4 <4
MW-66 01/11/94 <0.5 <0.5 <0.5 0.6
MW-66 04/07/94 <0.5 <0.5 <0.5 <0.5
MW-66 07/19/94 <0.5 0.6 <0.5 0.8
MW-66 10/04/94 <0.5 3 1.5 17
MW-66 01/09/95 <0.5 <0.5 <0.5 <0.5
MW-66 04/11/95 <0.5 <0.5 <0.5 <0.5
MW-66 07/19/95 <0.5 0.9 <0.5 <0.5
MW-66 10/10/95 <0.5 <0.5 <0.5 3.5
MW-66 01/19/96 <0.5 <0.5 <0.5 <0.5
MW-66 04/17/96 <0.5 0.8 <0.5 1
MW-66 07/01/96 <0.5 <0.5 <0.5 0.5
MW-66 10/01/96 <0.5 <0.5 <0.5 <0.5
MW-66 02/05/97 <0.5 <0.5 <0.5 <0.5
MW-66 05/06/97 <0.5 <0.5 <0.5 <0.5
MW-66 07/16/97 <0.5 <0.5 <0.5 <0.5
MW-66 10/15/97 <0.5 <0.5 <0.5 <0.5
MW-66 01/29/98 <0.5 <0.5 <0.5 <0.5
MW-66 04/28/98 <0.5 <0.5 <0.5 <0.5
MW-66 06/17/98 <1 1.6 <1 <1
MW-66 10/11/98 <0.5 <0.5 <0.5 <0.5
MW-66 02/01/99 <0.5 <0.5 <0.5 <0.5
MW-66 04/21/99 <5 <5 <5 <10
MW-66 12/10/99 <5 <5 <5 <10
MW-66 04/27/00 <1 <1 <1 <1
MW-66 10/05/00 <5 <5 <5 <10
MW-66 04/18/01 <5 <5 <5 <15
MW-66 11/01/01 <5 <5 <5 <10
MW-66 04/19/02 <5 <5 <5 <5
MW-66 10/16/02 <5 <5 <5 <5
MW-66 04/08/03 <5 <5 <5 <5
MW-66 10/22/03 <5 <5 <5 <5



Appendix B
Historical BTEX Analytical Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 4 of 6

Notes:
Concentrations listed in micrograms per liter (ug/L)
<5  Constituent not detected above noted laboratory detection limit
     --     Indicates parameter was not analyzed

Well ID Sample Date Analytical Results
Benzene Toluene Ethylbenzene Total Xylenes

MW-66 04/06/04 <5 <5 <5 <5
MW-66 04/21/05 <5 <5 <5 <15
MW-66 04/19/06 <2.57 <2.74 <2.03 <5.81
MW-66 04/18/07 <5 <5 <5 <15
MW-66 05/27/09 <1 <1 <1 <1
MW-66 06/22/10 <1 <1 <1 <1
MW-66 06/30/11 <1 <1 <1 <3
MW-66 06/28/12 <1 <1 <1 <3
MW-70 09/01/91 <1 -- -- --
MW-70 12/01/91 <1 <1 <1 <1
MW-70 04/01/92 3 17 <3 8
MW-70 07/01/92 <1 3 1 13
MW-70 10/01/92 11 40 63 60
MW-70 01/01/93 <3 <3 8 5
MW-70 04/14/93 9 20 <3 4
MW-70 07/13/93 <1 11 3 <3
MW-70 10/12/93 25 19 19 18
MW-70 11/10/93 <4 <4 <4 40
MW-70 01/11/94 <0.5 0.6 <0.5 <0.5
MW-70 04/06/94 <0.5 <0.5 <0.5 <0.5
MW-70 07/18/94 <0.5 <0.5 <0.5 <0.5
MW-70 10/04/94 1.2 4.3 1.3 12
MW-70 01/09/95 <0.5 2.3 <0.5 2.4
MW-70 04/05/95 <0.5 <0.5 <0.5 1.1
MW-70 07/18/95 <0.5 0.8 <0.5 <0.5
MW-70 10/10/95 <0.5 <0.5 <0.5 <0.5
MW-70 01/18/96 <0.5 <0.5 <0.5 <0.5
MW-70 04/17/96 <0.5 <0.5 <0.5 <0.5
MW-70 07/01/96 <0.5 <0.5 <0.5 <0.5
MW-70 10/01/96 <0.5 <0.5 <0.5 <0.5
MW-70 02/05/97 <0.5 <0.5 <0.5 <0.5
MW-70 10/15/97 <0.5 <0.5 <0.5 <0.5
MW-70 06/16/98 <1 <1 <1 <1
MW-70 04/22/99 <5 <5 <5 <10
MW-70 04/28/00 <1 <1 <1 <1
MW-70 10/03/00 <5 <5 <5 <10
MW-70 04/24/01 <5 <5 <5 <15
MW-70 04/18/02 <5 <5 <5 <5
MW-70 04/06/03 <5 <5 <5 <5
MW-70 04/12/04 <5 <5 <5 <5
MW-70 04/26/05 <5 <5 <5 <15
MW-70 04/20/06 <2.57 <2.74 <2.03 <5.81
MW-70 04/24/07 <5 <5 <5 <15
MW-70 05/27/09 <1 <1 <1 <1
MW-70 06/23/10 <1 <1 <1 <1
MW-70 06/30/11 <1 <1 <1 <3
MW-70 06/28/12 <1 <1 <1 <3
MW-77 07/21/95 <0.5 <0.5 1.9 2.8
MW-77 01/20/96 <0.5 3.1 <0.5 7.1
MW-77 04/19/96 <0.5 3.8 0.8 2.5
MW-77 07/01/96 8 14 19 35



Appendix B
Historical BTEX Analytical Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 5 of 6

Notes:
Concentrations listed in micrograms per liter (ug/L)
<5  Constituent not detected above noted laboratory detection limit
     --     Indicates parameter was not analyzed

Well ID Sample Date Analytical Results
Benzene Toluene Ethylbenzene Total Xylenes

MW-77 10/01/96 160 320 150 1000
MW-77 05/07/97 8.4 70 8.3 52
MW-77 07/18/97 14 30 11 71
MW-77 12/09/99 <5 <5 <5 <10
MW-77 10/03/00 <5 <5 <5 24
MW-77 Not Sampled - Condensate Present
MW-77 Not Sampled - Dry
MW-77 10/21/02 <5 <5 <5 <5
MW-77 04/10/03 <5 <5 <5 <5
MW-77 10/24/03 <5 <5 <5 <5
MW-77 04/07/04 <5 <5 <5 <5
MW-77 04/27/05 <5 <5 <5 <15
MW-77 04/26/06 <2.57 <2.74 <2.03 <5.81
MW-77 04/18/07 <5 <5 <5 <15
MW-77 06/23/10 <1 <1 <1 <1
MW-77 06/30/11 <1 <1 <1 <3
MW-77 06/28/12 Not Sampled - not enough water to collect sample
MW-81 06/29/98 <1 <1 <1 1.5
MW-88 08/01/96 <0.5 1.1 0.5 1
MW-88 10/01/96 <0.5 <0.5 <0.5 <0.5
MW-88 02/05/97 <0.5 <0.5 <0.5 <0.5
MW-88 04/30/97 <0.5 <0.5 <0.5 <0.5
MW-88 10/15/97 <0.5 <0.5 <0.5 <0.5
MW-88 01/29/98 <0.5 <0.5 <0.5 <0.5
MW-88 04/28/98 <0.5 <0.5 <0.5 <0.5
MW-88 06/27/98 <1 <1 <1 <1
MW-88 10/11/98 <0.5 <0.5 <0.5 <0.5
MW-88 02/01/99 1.6 1.8 1.6 4.8
MW-88 04/21/99 <5 <5 <5 <10
MW-88 12/10/99 <5 <5 <5 <10
MW-88 04/28/00 <1 <1 <1 <1
MW-88 10/02/00 <5 <5 <5 <5
MW-88 04/17/01 <5 <5 <5 <15
MW-88 10/31/01 <5 <5 <5 <10
MW-88 04/19/02 <5 <5 <5 <5
MW-88 10/16/02 <5 <5 <5 <5
MW-88 04/08/03 <5 <5 <5 <5
MW-88 10/21/03 <5 <5 <5 <5
MW-88 04/06/04 <5 <5 <5 <5
MW-88 04/21/05 <5 <5 <5 <15
MW-88 04/20/06 <2.57 <2.74 <2.03 <5.81
MW-88 04/19/07 <5 <5 <5 <15
MW-88 05/27/09 <1 <1 <1 <1
MW-88 06/22/10 <1 <1 <1 <1
MW-88 06/30/11 <1 <1 <1 <3
MW-88 06/28/12 <1 <1 <1 <3
MW-106 02/11/97 <0.5 <0.5 <0.5 <0.5
MW-106 05/07/97 <0.5 <0.5 <0.5 <0.5
MW-106 07/18/97 <0.5 <0.5 <0.5 <0.5
MW-106 04/30/98 <0.5 <0.5 <0.5 <0.5
MW-106 06/28/98 <1 <1 <1 <1



Appendix B
Historical BTEX Analytical Data, May 1991 - June 2012

OXY USA WTP Limited Partnership, Indian Basin Gas Plant, Eddy County, New Mexico

Page 6 of 6

Notes:
Concentrations listed in micrograms per liter (ug/L)
<5  Constituent not detected above noted laboratory detection limit
     --     Indicates parameter was not analyzed

Well ID Sample Date Analytical Results
Benzene Toluene Ethylbenzene Total Xylenes

MW-106 04/29/99 <5 <5 <5 <10
MW-106 12/08/99 <5 <5 <5 <10
MW-106 05/01/00 <1 <1 <1 <1
MW-106 10/02/00 <5 <5 <5 <10
MW-106 04/18/01 <5 9.4 <5 <15
MW-106 10/31/01 <5 <5 <5 <10
MW-106 04/17/02 <5 <5 <5 <5
MW-106 10/16/02 <5 7 <5 <5
MW-106 04/09/03 <5 <5 <5 <5
MW-106 10/21/03 <5 <5 <5 <5
MW-106 04/05/04 <5 <5 <5 <5
MW-106 04/20/05 <5 <5 <5 <15
MW-106 04/19/06 <2.57 <2.74 <2.03 <5.81
MW-106 04/18/07 <5 <5 <5 <15
MW-106 06/23/10 <1 <1 <1 <1
MW-106 06/30/11 <1 <1 <1 <3
MW-106 06/28/12 <1 <1 <1 <3
MW-111 06/29/98 <1 <1 <1 <1
MW-111 10/11/98 <0.5 <0.5 <0.5 <0.5
MW-111 02/01/99 <0.5 0.8 <0.5 <0.5
MW-111 04/21/99 <5 <5 <5 <10
MW-111 12/13/99 <5 <5 <5 <10
MW-111 04/27/00 <1 <1 <1 <1
MW-111 10/05/00 <5 <5 <5 <10
MW-111 04/18/01 <5 <5 <5 <15
MW-111 11/02/01 <5 <5 <5 <10
MW-111 04/19/02 <5 <5 <5 <5
MW-111 10/16/02 <5 <5 <5 <5
MW-111 04/07/03 <5 <5 <5 6
MW-111 10/22/03 <5 <5 <5 <5
MW-111 04/07/04 <5 <5 <5 5
MW-111 04/21/05 <5 <5 <5 <15
MW-111 04/19/06 <2.57 <2.74 <2.03 <5.81
MW-111 04/18/07 <5 <5 <5 <15
MW-111 05/27/09 <1 <1 <1 <1
MW-111 06/22/10 <1 <1 <1 <1
MW-111 06/30/11 <1 <1 <1 <3
MW-111 06/28/12 <1 <1 <1 <3
MW-113 08/11/99 140 <5 59 390
MW-127 12/28/99 190 7.1 38 16
MW-127 05/28/09 <1 <1 <1 1.4
MW-127 06/23/10 <1 <1 <1 2.2
MW-127 07/01/11 <1 <1 <1 <3
MW-127 06/28/12 <1 <1 <1 <3



Appendix B
Summary of Analytical Results for All Sampling Events 

1991 through 2012
Wet Chemistry

1 12/5/2014  12:49 PM

Constituent Total Dissolved Solids (TDS) Chloride
New Mexico Standards 1,000 250

Station or Well 
Name Sample Collection Date

MW-014 6/22/1998 1,400 330
MW-014 4/18/2002 1,200 300
MW-014 10/24/2003 1,100 150
MW-014 (Dup 1) 10/24/2003 1,000 140
MW-014 4/25/2005 1,130 230
MW-014 (Dup 1) 4/25/2005 1,100 232
MW-014 4/27/2006 1,110 209
MW-014 (Dup 1) 4/27/2006 1,110 207
MW-014 4/20/2007 1,060 196
MW-014 (Dup 1) 4/20/2007 1,010 194
MW-045 6/1/1991 5,440 507
MW-045 9/1/1991 3,920 NA
MW-045 12/1/1991 NA 354
MW-045 7/15/1993 NA 434
MW-045 10/14/1993 NA 408
MW-045 1/13/1994 NA 440
MW-045 4/6/1994 NA 430
MW-045 7/20/1994 NA 429
MW-045 5/29/2009 2,540 174
MW-045 6/23/2010 4,190 473
MW-045 7/1/2011 3,630 208
MW-045 6/28/2012 3,840 314
MW-046 6/1/1991 1,220 152
MW-046 7/1/1991 NA 45
MW-046 10/1/1996 NA 170
MW-046 2/11/1997 NA 220
MW-046 5/29/1997 1,300 132
MW-046 7/18/1997 NA 180
MW-046 6/21/1998 940 140
MW-046 4/20/1999 580 31
MW-046 4/28/2000 565 25.8
MW-046 4/19/2001 570 47
MW-046 4/17/2002 490 37
MW-046 4/8/2004 2,300 340
MW-046 4/27/2005 1,090 116
MW-046 4/23/2007 1,770 132
MW-049 6/1/1991 3,910 365
MW-049 6/25/1991 NA NA
MW-049 7/15/1993 NA 399
MW-049 10/14/1993 NA 397
MW-049 1/13/1994 NA 400
MW-049 4/6/1994 NA 380
MW-049 7/20/1994 NA 368
MW-049 10/5/1994 NA 380
MW-049 1/11/1995 NA 389
MW-049 4/6/1995 NA 390

Wet Chemistry Analytical Data (mg/L)



Appendix B
Summary of Analytical Results for All Sampling Events 

1991 through 2012
Wet Chemistry

2 12/5/2014  12:49 PM

Constituent Total Dissolved Solids (TDS) Chloride
New Mexico Standards 1,000 250

Wet Chemistry Analytical Data (mg/L)

MW-049 7/21/1995 NA 380
MW-049 10/12/1995 NA 350
MW-049 1/20/1996 NA 410
MW-049 4/19/1996 NA 400
MW-049 7/1/1996 NA 360
MW-049 10/1/1996 NA 36
MW-049 2/7/1997 NA 410
MW-049 3/20/1997 3,100 NA
MW-049 7/18/1997 NA 350
MW-049 6/21/1998 2,800 630
MW-049 4/20/1999 3,000 410
MW-049 4/27/2000 3,320 379
MW-049 4/17/2001 3,100 350
MW-049 4/17/2002 2,600 450
MW-049 10/28/2003 2,900 570
MW-049 4/9/2004 2,900 440
MW-049 (Dup-1) 4/9/2004 3,000 410
MW-049 4/25/2005 3,960 345
MW-049 4/26/2006 3,400 318
MW-049 4/20/2007 2,990 325
MW-049 5/28/2009 3,090 370
MW-049 6/23/2010 2,650 408
MW-049 7/1/2011 3,250 347
MW-049 6/28/2012 3,640 325
MW-058 12/1/1991 NA 124
MW-058 4/1/1992 NA 156
MW-058 7/1/1992 NA 149
MW-058 10/1/1992 NA 155
MW-058 1/1/1993 NA 175
MW-058 4/13/1993 NA 133
MW-058 7/13/1993 NA 133
MW-058 10/13/1993 NA 59
MW-058 4/5/1994 NA 48
MW-058 7/19/1994 NA 38
MW-058 10/6/1994 NA 36
MW-058 1/11/1995 NA 26
MW-058 4/8/1995 NA 39
MW-058 4/18/1996 NA 29
MW-058 10/1/1996 NA 38
MW-058 6/22/1998 760 42
MW-058 12/1/1991 NA 124
MW-058 4/1/1992 NA 156
MW-058 7/1/1992 NA 149
MW-058 10/1/1992 NA 155
MW-058 1/1/1993 NA 175
MW-058 4/13/1993 NA 133
MW-058 7/13/1993 NA 133
MW-058 10/13/1993 NA 59



Appendix B
Summary of Analytical Results for All Sampling Events 

1991 through 2012
Wet Chemistry

3 12/5/2014  12:49 PM

Constituent Total Dissolved Solids (TDS) Chloride
New Mexico Standards 1,000 250

Wet Chemistry Analytical Data (mg/L)

MW-058 4/5/1994 NA 48
MW-058 7/19/1994 NA 38
MW-058 10/6/1994 NA 36
MW-058 1/11/1995 NA 26
MW-058 4/8/1995 NA 39
MW-058 4/18/1996 NA 29
MW-058 10/1/1996 NA 38
MW-058 6/22/1998 760 42
MW-066 12/1/1991 NA 9
MW-066 4/1/1992 NA 8
MW-066 7/1/1991 NA 8
MW-066 10/1/1992 NA 8
MW-066 1/1/1993 NA 12
MW-066 4/13/1993 NA 8
MW-066 7/13/1993 NA 15
MW-066 10/12/1993 NA 7
MW-066 1/1/1994 NA 9
MW-066 4/7/1994 NA 8.7
MW-066 7/19/1994 NA <5
MW-066 104/94 NA 8.8
MW-066 1/9/1995 NA 6
MW-066 4/11/1995 NA 8.9
MW-066 7/19/1995 NA 8
MW-066 10/10/1995 NA 9
MW-066 1/19/1996 NA 10
MW-066 4/17/1996 NA 9.6
MW-066 7/1/1996 NA 6
MW-066 10/1/1996 NA 7
MW-066 2/5/1997 NA 9
MW-066 5/6/1997 NA 9
MW-066 7/16/1997 NA 8
MW-066 10/15/1997 NA NA
MW-066 6/17/1998 760 13
MW-066 4/21/1999 730 10
MW-066 4/27/2000 848 8.61
MW-066 4/18/2001 660 9.3
MW-066 4/19/2002 790 8.8
MW-066 10/22/2003 770 8.4
MW-066 4/6/2004 810 8.0
MW-066 4/21/2005 867 10.8
MW-066 4/19/2006 797 11.1
MW-066 4/18/2007 795 10.5
MW-066 5/27/2009 865 8.29
MW-066 6/22/2010 768 9.09
MW-066 6/30/2011 817 8.60
MW-066 6/28/2012 687 9.6
MW-070 12/1/1991 NA 10
MW-070 4/1/1992 NA 8



Appendix B
Summary of Analytical Results for All Sampling Events 

1991 through 2012
Wet Chemistry

4 12/5/2014  12:49 PM

Constituent Total Dissolved Solids (TDS) Chloride
New Mexico Standards 1,000 250

Wet Chemistry Analytical Data (mg/L)

MW-070 7/1/1992 NA 9.2
MW-070 10/1/1992 NA 17
MW-070 1/1/1993 NA 8
MW-070 4/14/1993 NA 8
MW-070 7/13/1993 NA 8
MW-070 10/12/1993 NA 11
MW-070 1/11/1994 NA 10
MW-070 4/6/1994 NA 9.5
MW-070 7/18/1994 NA 8
MW-070 10/4/1994 NA 9.5
MW-070 1/9/1995 NA 9
MW-070 4/5/1995 NA 9.7
MW-070 7/18/1995 NA 9
MW-070 10/10/1995 NA 10
MW-070 1/18/1996 NA 11
MW-070 4/17/1996 NA 9.7
MW-070 7/1/1996 NA 8
MW-070 10/1/1996 NA 10
MW-070 2/5/1997 NA 10
MW-070 10/15/1997 NA NA
MW-070 6/16/1998 370 12
MW-070 4/22/1999 310 11
MW-070 4/27/2000 385 8.61
MW-070 4/24/2001 270 9.8
MW-070 4/18/2002 310 15
MW-070 10/23/2003 350 10
MW-070 4/12/2004 420 9.9
MW-070 4/26/2005 336 11.6
MW-070 4/20/2006 328 11.5
MW-070 4/24/2007 1,150 21.9
MW-070 5/27/2009 508 10.2
MW-070 6/23/2010 350 9.96
MW-070 6/30/2011 426 9.5
MW-070 6/28/2012 509 33.3
MW-077 7/21/1995 NA 110
MW-077 1/20/1996 NA 120
MW-077 4/19/1996 NA 120
MW-077 7/1/1996 NA 100
MW-077 10/1/1996 NA 140
MW-077 5/7/1997 NA 150
MW-077 7/18/1997 NA 150
MW-077 10/24/2003 590 57
MW-077 4/7/2004 550 40
MW-077 4/27/2005 1,110 180
MW-077 4/26/2006 521 55
MW-077 6/23/2010 545 48
MW-077 6/30/2011 467 26.9
MW-081 6/29/1998 800 16
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Summary of Analytical Results for All Sampling Events 

1991 through 2012
Wet Chemistry

5 12/5/2014  12:49 PM

Constituent Total Dissolved Solids (TDS) Chloride
New Mexico Standards 1,000 250

Wet Chemistry Analytical Data (mg/L)

MW-088 2/5/1997 970 30
MW-088 4/30/1997 NA 26
MW-088 10/15/1997 NA NA
MW-088 6/18/1998 840 22
MW-088 4/21/1999 800 24
MW-088 4/28/2000 876 43.1
MW-088 4/17/2001 770 23
MW-088 4/19/2002 750 35
MW-088 10/21/2003 810 22
MW-088 4/6/2004 820 19
MW-088 4/21/2005 945 27.8
MW-088 4/20/2006 780 29.7
MW-088 4/19/2007 861 32.8
MW-088 5/27/2009 937 48.1
MW-088 6/22/2010 919 35.2
MW-088 6/30/2011 946 41.1
MW-088 6/28/2012 912 29.8
MW-106 2/11/1997 430 10
MW-106 5/7/1997 NA 4
MW-106 7/18/1997 NA 5
MW-106 6/18/1998 380 4
MW-106 4/29/1999 NA 12
MW-106 5/1/2000 350 3.45
MW-106 4/18/2001 340 5.6
MW-106 4/17/2002 350 12
MW-106 10/21/2003 350 3.1
MW-106 4/5/2004 540 3.3
MW-106 4/20/2005 405 3.58
MW-106 4/19/2006 371 4.34
MW-106 4/18/2007 396 4.17
MW-106 6/23/2010 349 3.12
MW-106 6/30/2011 368 2.3
MW-106 6/28/2012 374 3.8
MW-111 6/29/1998 900 100
MW-111 4/21/1999 760 120
MW-111 4/27/2000 994 103
MW-111 4/18/2001 800 100
MW-111 4/19/2002 750 100
MW-111 10/22/2003 800 98
MW-111 4/7/2004 790 70
MW-111 4/21/2005 932 101
MW-111 4/19/2006 872 88.6
MW-111 4/18/2007 874 86.4
MW-111 5/27/2009 886 67.9
MW-111 6/22/2010 750 70.2
MW-111 6/30/2011 798 92.8
MW-111 6/28/2012 695 58.4
MW-127 5/28/2009 766 77.1



Appendix B
Summary of Analytical Results for All Sampling Events 

1991 through 2012
Wet Chemistry

6 12/5/2014  12:49 PM

Constituent Total Dissolved Solids (TDS) Chloride
New Mexico Standards 1,000 250

Wet Chemistry Analytical Data (mg/L)

MW-127 6/23/2010 746 44.4
MW-127 7/1/2011 715 42.3
MW-127 6/28/2012 720 42.5

Notes:
NA No analysis performed

mg/L Milligrams per liter
1,100 Indicates result at/above the applicable standard

<5 Indicates the result is below the specified laboratory detection limit
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Accutest Laboratories

Sample Summary

Arcadis
Job No: TC33073

Indian Basin
Project No:   MT001115.0000

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

TC33073-1 06/26/13 10:25 06/28/13 AQ Water MW-127

TC33073-2 06/24/13 17:10 06/28/13 AQ Water MW-106

TC33073-3 06/26/13 08:58 06/28/13 AQ Water MW-111

TC33073-4 06/25/13 19:30 06/28/13 AQ Water MW-70

TC33073-5 06/25/13 17:30 06/28/13 AQ Water MW-66

TC33073-6 06/25/13 16:05 06/28/13 AQ Water MW-88

TC33073-7 06/25/13 09:50 06/28/13 AQ Water MW-49
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Summary of Hits Page 1 of 1     
Job Number: TC33073
Account: Arcadis
Project: Indian Basin
Collected: 06/24/13 thru 06/26/13

Lab Sample ID   Client Sample ID Result/
Analyte Qual RL MDL Units Method

TC33073-1 MW-127

Toluene 2.8 1.0 0.33 ug/l SW846 8260B
Ethylbenzene 0.48 J 1.0 0.32 ug/l SW846 8260B
Chloride 45.6 2.5 mg/l EPA 300/SW846 9056
Solids, Total Dissolved 779 10 mg/l SM 2540C

TC33073-2 MW-106

Toluene 1.8 1.0 0.33 ug/l SW846 8260B
Chloride 2.5 0.50 mg/l EPA 300/SW846 9056
Solids, Total Dissolved 387 10 mg/l SM 2540C

TC33073-3 MW-111

Toluene 3.9 1.0 0.33 ug/l SW846 8260B
Chloride 56.8 2.5 mg/l EPA 300/SW846 9056
Solids, Total Dissolved 787 10 mg/l SM 2540C

TC33073-4 MW-70

Toluene 1.5 1.0 0.33 ug/l SW846 8260B
Chloride 8.8 0.50 mg/l EPA 300/SW846 9056
Solids, Total Dissolved 643 10 mg/l SM 2540C

TC33073-5 MW-66

Toluene 17.9 1.0 0.33 ug/l SW846 8260B
Chloride 7.6 0.50 mg/l EPA 300/SW846 9056
Solids, Total Dissolved 798 10 mg/l SM 2540C

TC33073-6 MW-88

Toluene 5.3 1.0 0.33 ug/l SW846 8260B
Chloride 24.4 1.0 mg/l EPA 300/SW846 9056
Solids, Total Dissolved 905 10 mg/l SM 2540C

TC33073-7 MW-49

Benzene 34.1 1.0 0.34 ug/l SW846 8260B
Chloride 289 10 mg/l EPA 300/SW846 9056
Solids, Total Dissolved 4290 40 mg/l SM 2540C
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Accutest Laboratories

Sample Results

Report of Analysis

Gulf Coast

Section 3
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-127 
Lab Sample ID: TC33073-1 Date Sampled: 06/26/13 
Matrix: AQ - Water   Date Received: 06/28/13 
Method: SW846 8260B Percent Solids: n/a 
Project: Indian Basin

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 C002591299.D 1 07/01/13 AK n/a n/a VC1461
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 1.0 0.34 ug/l
108-88-3 Toluene 2.8 1.0 0.33 ug/l
100-41-4 Ethylbenzene 0.48 1.0 0.32 ug/l J
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 98% 72-122%
17060-07-0 1,2-Dichloroethane-D4 93% 68-124%
2037-26-5 Toluene-D8 96% 80-119%
460-00-4 4-Bromofluorobenzene 93% 72-126%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-127 
Lab Sample ID: TC33073-1 Date Sampled: 06/26/13 
Matrix: AQ - Water   Date Received: 06/28/13 

Percent Solids: n/a 
Project: Indian Basin

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 45.6 2.5 mg/l 5 06/28/13 20:56 ES EPA 300/SW846 9056

Solids, Total Dissolved 779 10 mg/l 1 07/01/13 KD SM 2540C

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-106 
Lab Sample ID: TC33073-2 Date Sampled: 06/24/13 
Matrix: AQ - Water   Date Received: 06/28/13 
Method: SW846 8260B Percent Solids: n/a 
Project: Indian Basin

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 C002591303.D 1 07/01/13 AK n/a n/a VC1461
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 1.0 0.34 ug/l
108-88-3 Toluene 1.8 1.0 0.33 ug/l
100-41-4 Ethylbenzene ND 1.0 0.32 ug/l
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 96% 72-122%
17060-07-0 1,2-Dichloroethane-D4 89% 68-124%
2037-26-5 Toluene-D8 99% 80-119%
460-00-4 4-Bromofluorobenzene 93% 72-126%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-106 
Lab Sample ID: TC33073-2 Date Sampled: 06/24/13 
Matrix: AQ - Water   Date Received: 06/28/13 

Percent Solids: n/a 
Project: Indian Basin

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 2.5 0.50 mg/l 1 06/28/13 21:13 ES EPA 300/SW846 9056

Solids, Total Dissolved 387 10 mg/l 1 07/01/13 KD SM 2540C

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-111 
Lab Sample ID: TC33073-3 Date Sampled: 06/26/13 
Matrix: AQ - Water   Date Received: 06/28/13 
Method: SW846 8260B Percent Solids: n/a 
Project: Indian Basin

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 C002591304.D 1 07/01/13 AK n/a n/a VC1461
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 1.0 0.34 ug/l
108-88-3 Toluene 3.9 1.0 0.33 ug/l
100-41-4 Ethylbenzene ND 1.0 0.32 ug/l
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 98% 72-122%
17060-07-0 1,2-Dichloroethane-D4 90% 68-124%
2037-26-5 Toluene-D8 98% 80-119%
460-00-4 4-Bromofluorobenzene 94% 72-126%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-111 
Lab Sample ID: TC33073-3 Date Sampled: 06/26/13 
Matrix: AQ - Water   Date Received: 06/28/13 

Percent Solids: n/a 
Project: Indian Basin

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 56.8 2.5 mg/l 5 06/28/13 21:30 ES EPA 300/SW846 9056

Solids, Total Dissolved 787 10 mg/l 1 07/01/13 KD SM 2540C

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-70 
Lab Sample ID: TC33073-4 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 
Method: SW846 8260B Percent Solids: n/a 
Project: Indian Basin

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 C002591305.D 1 07/01/13 AK n/a n/a VC1461
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 1.0 0.34 ug/l
108-88-3 Toluene 1.5 1.0 0.33 ug/l
100-41-4 Ethylbenzene ND 1.0 0.32 ug/l
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 98% 72-122%
17060-07-0 1,2-Dichloroethane-D4 90% 68-124%
2037-26-5 Toluene-D8 98% 80-119%
460-00-4 4-Bromofluorobenzene 92% 72-126%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-70 
Lab Sample ID: TC33073-4 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 

Percent Solids: n/a 
Project: Indian Basin

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 8.8 0.50 mg/l 1 06/28/13 21:47 ES EPA 300/SW846 9056

Solids, Total Dissolved 643 10 mg/l 1 07/01/13 KD SM 2540C

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-66 
Lab Sample ID: TC33073-5 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 
Method: SW846 8260B Percent Solids: n/a 
Project: Indian Basin

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 C002591306.D 1 07/01/13 AK n/a n/a VC1461
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 1.0 0.34 ug/l
108-88-3 Toluene 17.9 1.0 0.33 ug/l
100-41-4 Ethylbenzene ND 1.0 0.32 ug/l
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 100% 72-122%
17060-07-0 1,2-Dichloroethane-D4 91% 68-124%
2037-26-5 Toluene-D8 98% 80-119%
460-00-4 4-Bromofluorobenzene 93% 72-126%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

14 of 32

TC33073

3
3.5



Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-66 
Lab Sample ID: TC33073-5 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 

Percent Solids: n/a 
Project: Indian Basin

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 7.6 0.50 mg/l 1 06/28/13 22:04 ES EPA 300/SW846 9056

Solids, Total Dissolved 798 10 mg/l 1 07/01/13 KD SM 2540C

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-88 
Lab Sample ID: TC33073-6 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 
Method: SW846 8260B Percent Solids: n/a 
Project: Indian Basin

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 C002591307.D 1 07/01/13 AK n/a n/a VC1461
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 1.0 0.34 ug/l
108-88-3 Toluene 5.3 1.0 0.33 ug/l
100-41-4 Ethylbenzene ND 1.0 0.32 ug/l
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 99% 72-122%
17060-07-0 1,2-Dichloroethane-D4 91% 68-124%
2037-26-5 Toluene-D8 99% 80-119%
460-00-4 4-Bromofluorobenzene 93% 72-126%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-88 
Lab Sample ID: TC33073-6 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 

Percent Solids: n/a 
Project: Indian Basin

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 24.4 1.0 mg/l 2 06/28/13 22:21 ES EPA 300/SW846 9056

Solids, Total Dissolved 905 10 mg/l 1 07/01/13 KD SM 2540C

RL = Reporting Limit           
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-49 
Lab Sample ID: TC33073-7 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 
Method: SW846 8260B Percent Solids: n/a 
Project: Indian Basin

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 C002591308.D 1 07/01/13 AK n/a n/a VC1461
Run #2

Purge Volume
Run #1 5.0 ml
Run #2

Purgeable Aromatics

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene 34.1 1.0 0.34 ug/l
108-88-3 Toluene ND 1.0 0.33 ug/l
100-41-4 Ethylbenzene ND 1.0 0.32 ug/l
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

1868-53-7 Dibromofluoromethane 96% 72-122%
17060-07-0 1,2-Dichloroethane-D4 90% 68-124%
2037-26-5 Toluene-D8 98% 80-119%
460-00-4 4-Bromofluorobenzene 91% 72-126%

ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1     

Client Sample ID: MW-49 
Lab Sample ID: TC33073-7 Date Sampled: 06/25/13 
Matrix: AQ - Water   Date Received: 06/28/13 

Percent Solids: n/a 
Project: Indian Basin

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Chloride 289 10 mg/l 20 06/28/13 22:38 ES EPA 300/SW846 9056

Solids, Total Dissolved 4290 40 mg/l 1 07/01/13 KD SM 2540C

RL = Reporting Limit           
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Accutest Laboratories

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Gulf Coast

Section 4
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TC33073: Chain of Custody
Page 1 of 4
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Page 1 of 3

Accutest Job Number: TC33073 Client: ARCADIS

Date / Time Received: 6/28/2013 Delivery Method:

Project:

No. Coolers: 1

Airbill #'s: 801801007608

Cooler Security

1. Custody Seals Present:

  Y   or   N  

2. Custody Seals Intact:

3. COC Present:

4. Smpl Dates/Time OK

2. Cooler temp verification:

Cooler Temperature   Y   or   N  

1. Temp criteria achieved:

3. Cooler media: Ice (Bag)

Quality Control  Preservation   Y    or   N        N/A

1. Trip Blank present / cooler:

2. Trip Blank listed on COC:

3. Samples preserved properly:

4. VOCs headspace free:

Sample Integrity - Documentation   Y     or     N  

1. Sample labels present on bottles:

2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition   Y     or     N  

1. Sample recvd within HT:

3. Condition of sample:

2. All containers accounted for:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

Intact

  Y   or   N  

Accutest Laboratories
V:713.271.4700

10165 Harwin Drive
F: 713.271.4770

Houston, TX   77036
www/accutest.com

Comments

 Y     or    N          N/A

 WTB     STB  

Cooler Temps (Initial/Adjusted): #1: (3.2/3.2);  

Therm ID: IR6;  Temp Adjustment Factor: 0;  

Accutest Laboratories Sample Receipt Summary

TC33073: Chain of Custody
Page 2 of 4
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Sample Receipt Log

Job #: TC33073 Date / Time Received: 6/28/2013 9:15:00 AM Initials: BG

Client: ARCADIS

Sample ID: Bot #Cooler # Vol Location Pres pH Therm ID
Therm 

CF
Corrected

Temp
Initial
Temp

Page 2 of 3

1000ml 3N N/P Note #2 - Preservative check not applicable. IR6 0 3.21 TC33073-1 3.21

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-1 3.22

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-1 3.23

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-1 3.24

1000ml 3N N/P Note #2 - Preservative check not applicable. IR6 0 3.21 TC33073-2 3.21

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-2 3.22

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-2 3.23

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-2 3.24

1000ml 3N N/P Note #2 - Preservative check not applicable. IR6 0 3.21 TC33073-3 3.21

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-3 3.22

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-3 3.23

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-3 3.24

1000ml 3N N/P Note #2 - Preservative check not applicable. IR6 0 3.21 TC33073-4 3.21

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-4 3.22

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-4 3.23

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-4 3.24

1000ml 3N N/P Note #2 - Preservative check not applicable. IR6 0 3.21 TC33073-5 3.21

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-5 3.22

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-5 3.23

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-5 3.24

1000ml 3N N/P Note #2 - Preservative check not applicable. IR6 0 3.21 TC33073-6 3.21

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-6 3.22

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-6 3.23

TC33073: Chain of Custody
Page 3 of 4
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Sample Receipt Log

Job #: TC33073 Date / Time Received: 6/28/2013 9:15:00 AM Initials: BG

Client: ARCADIS

Sample ID: Bot #Cooler # Vol Location Pres pH Therm ID
Therm 

CF
Corrected

Temp
Initial
Temp

Page 3 of 3

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-6 3.24

1000ml 3N N/P Note #2 - Preservative check not applicable. IR6 0 3.21 TC33073-7 3.21

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-7 3.22

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-7 3.23

40ml VR HCL Note #1 - Preservative to be checked by 
analyst at the instrument.

IR6 0 3.21 TC33073-7 3.24

TC33073: Chain of Custody
Page 4 of 4
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Accutest Laboratories

GC/MS Volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries

Gulf Coast

Section 5
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Method Blank Summary Page 1 of 1     
Job Number: TC33073
Account: AGMTXM Arcadis
Project: Indian Basin

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
VC1461-MB C002591297.D1 07/01/13 AK n/a n/a VC1461

The QC reported here applies to the following samples: Method:  SW846 8260B

TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7

CAS No. Compound Result RL MDL Units Q

71-43-2 Benzene ND 1.0 0.34 ug/l
100-41-4 Ethylbenzene ND 1.0 0.32 ug/l
108-88-3 Toluene ND 1.0 0.33 ug/l
1330-20-7 Xylene (total) ND 3.0 0.87 ug/l

CAS No. Surrogate Recoveries Limits

1868-53-7 Dibromofluoromethane 99% 72-122%
17060-07-0 1,2-Dichloroethane-D4 91% 68-124%
2037-26-5 Toluene-D8 99% 80-119%
460-00-4 4-Bromofluorobenzene 92% 72-126%
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Blank Spike Summary Page 1 of 1     
Job Number: TC33073
Account: AGMTXM Arcadis
Project: Indian Basin

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
VC1461-BS C002591295.D1 07/01/13 AK n/a n/a VC1461

The QC reported here applies to the following samples: Method:  SW846 8260B

TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

71-43-2 Benzene 25 20.8 83 68-119
100-41-4 Ethylbenzene 25 21.3 85 71-117
108-88-3 Toluene 25 21.4 86 73-119
1330-20-7 Xylene (total) 75 67.8 90 74-119

CAS No. Surrogate Recoveries BSP Limits

1868-53-7 Dibromofluoromethane 97% 72-122%
17060-07-0 1,2-Dichloroethane-D4 90% 68-124%
2037-26-5 Toluene-D8 100% 80-119%
460-00-4 4-Bromofluorobenzene 92% 72-126%

* = Outside of Control Limits.
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: TC33073
Account: AGMTXM Arcadis
Project: Indian Basin

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
TC33073-1MS C002591300.D1 07/01/13 AK n/a n/a VC1461
TC33073-1MSD C002591301.D1 07/01/13 AK n/a n/a VC1461
TC33073-1 C002591299.D1 07/01/13 AK n/a n/a VC1461

The QC reported here applies to the following samples: Method:  SW846 8260B

TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7

TC33073-1 Spike MS MS MSD MSD Limits
CAS No. Compound ug/l Q ug/l ug/l % ug/l % RPD Rec/RPD

71-43-2 Benzene ND 25 22.3 89 21.6 86 3 68-119/12
100-41-4 Ethylbenzene 0.48 J 25 23.0 90 22.0 86 4 71-117/12
108-88-3 Toluene 2.8 25 25.4 90 24.6 87 3 73-119/13
1330-20-7 Xylene (total) ND 75 72.0 96 69.1 92 4 74-119/13

CAS No. Surrogate Recoveries MS MSD TC33073-1 Limits

1868-53-7 Dibromofluoromethane 97% 97% 98% 72-122%
17060-07-0 1,2-Dichloroethane-D4 88% 88% 93% 68-124%
2037-26-5 Toluene-D8 97% 98% 96% 80-119%
460-00-4 4-Bromofluorobenzene 91% 92% 93% 72-126%

* = Outside of Control Limits.
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Accutest Laboratories

General Chemistry

QC Data Summaries

Includes the following where applicable:

• Method Blank and Blank Spike Summaries
• Duplicate Summaries
• Matrix Spike Summaries

Gulf Coast

Section 6
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METHOD BLANK AND SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: TC33073 
Account: AGMTXM - Arcadis 
Project: Indian Basin

MB                    Spike      BSP        BSP        QC       
Analyte                        Batch ID          RL         Result     Units      Amount     Result     %Recov     Limits   

Chloride                       GP24366/GN51689   0.50       0.0        mg/l       10         9.56       95.6       90-110% 
Solids, Total Dissolved        GN51706           10         0.0        mg/l       500        502        100.4      88-110% 

Associated Samples: 
Batch GN51706: TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7
Batch GP24366: TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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DUPLICATE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: TC33073 
Account: AGMTXM - Arcadis 
Project: Indian Basin

QC                      Original   DUP                   QC         
Analyte                        Batch ID          Sample       Units      Result     Result     RPD        Limits     

Chloride                       GP24366/GN51689   TC33027-1    mg/l       0.25 U     0.0        0.0        0-13%     
Solids, Total Dissolved        GN51706           TC33073-1    mg/l       779        777        0.3        0-5%      

Associated Samples: 
Batch GN51706: TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7
Batch GP24366: TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7
(*) Outside of QC limits

__________________________________________________________________________________________________________________________
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MATRIX SPIKE RESULTS SUMMARY 
GENERAL CHEMISTRY

Login Number: TC33073 
Account: AGMTXM - Arcadis 
Project: Indian Basin

QC                      Original   Spike    MS                    QC         
Analyte                        Batch ID          Sample       Units      Result     Amount   Result     %Rec       Limits     

Chloride                       GP24366/GN51689   TC33027-1    mg/l       0.25 U     10       9.6        96.0       90-110%   

Associated Samples: 
Batch GP24366: TC33073-1, TC33073-2, TC33073-3, TC33073-4, TC33073-5, TC33073-6, TC33073-7
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits

__________________________________________________________________________________________________________________________
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Appendix E 

 

USEPA Low-Flow Purging and 
Sampling Procedures 

 



 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

GROUND WATER SAMPLING PROCEDURE 
LOW STRESS (Low Flow) PURGING AND SAMPLING 

I. SCOPE & APPLICATION 

This Low Stress (or Low-Flow) Purging Andy Sampling Procedure is the 
EPA Region II standard method for collecting low stress (low flow) 
ground water samples from monitoring wells. Low stress Purging and 
Sampling results in collection of ground water samples from monitoring 
wells that are representative of ground water conditions in the 
geological formation. This is accomplished by minimizing stress on 
the geological formation and minimizing disturbance of sediment that 
has collected in the well. The procedure applies to monitoring wells 
that have an inner casing with a diameter of 2.0 inches or greater, 
and maximum screened intervals of ten feet unless multiple intervals 
are sampled. 

samples 
The procedure is appropriate for collection of ground 

water that will be analyzed for volatile and semi-volatile 
organic compounds (VOCs and SVOCs), pesticides, polychlorinated 
biphenyls (PCBs), metals, and microbiological and other contaminants 
in association with all EPA programs. 

This procedure does not address the collection of light or dense non- 
aqueous phase liquids (LNAPL or DNAPL) samples, and should be used for 
aqueous samples only. For sampling NAPLs, the reader is referred to 
the following EPA publications: DNAPL Site Evaluation (Cohen & Mercer, 
1993) and the RCRA Ground-Water Monitoring: Draft Technical Guidance 
(EPA/530-R-93-001), and references therein. 

II. METHOD SUMMARY 

The purpose of the low stress purging and sampling procedure is 
to collect ground water samples from monitoring wells that are 
representative of ground water conditions in the geological 
formation. This is accomplished by setting the intake velocity 
of the sampling pump to a flow rate that limits drawdown inside 
the well casing. 

Sampling at the prescribed (low) flow rate has three primary benefits. 
First, it minimizes disturbance of sediment in the bottom of the well, 
thereby producing a sample with low turbidity (i.e., low concentration 
of suspended particles). Typically, this saves time and analytical 
costs by eliminating the need for collecting and analyzing an 
additional filtered sample from the same well. Second, this procedure 
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minimizes aeration of the ground water during sample collection, which 
improves the sample quality for VOC analysis. Third, in most cases 
the procedure significantly reduces the volume of ground water purged 
from a well and the costs associated with its proper treatment and. 
disposal. 

III. ADDRESSING POTENTIAL PROBLEMS 

Problems that may be encountered using this technique include a) 
difficulty in sampling wells with insufficient yield; b) failure of 
one or more key indicator parameters to stabilize; c) cascading of 
water and/or formation of air bubbles in the tubing; and d) cross- 
contamination between wells. 

Insufficient Yield 
Wells with insufficient yield (i.e., low recharge rate of the well) 
may dewater during purging. Care should be taken to avoid loss of 
pressure in the tubing line due to dewatering of the well below the 
level of the pump's intake. Purging should be interrupted before the 
water level in the well drops below the top of the pump, as this may 
induce cascading of the sand pack. Pumping the well dry should 
therefore be avoided to the extent possible in all cases. Sampling 
should commence as soon as the volume in the well has recovered 
sufficiently to allow collection of samples. Alternatively, ground 
water samples may be obtained with techniques designed for the 
unsaturated zone, such as lysimeters. 

Failure to Stabilize Key Indicator Parameters 

If one or more key indicator parameters fails to stabilize after 4 
hours, one of three options should be considered: a) continue purging 
in an attempt to achieve stabilization; b) discontinue purging, do not 
collect samples, and document attempts to reach stabilization in the 
log book; c) discontinue purging, collect samples, and document 
attempts to reach stabilization in the log book; or d) Secure the 
well, purge and collect samples the next day (preferred). The key 
indicator parameter for samples to be analyzed for VOCs is dissolved 
oxygen. The key indicator parameter for all other samples is 
turbidity. 

Cascadinq 
To prevent cascading and/or air bubble formation in the tubing, care 
should be taken to ensure that the flow rate is sufficient to maintain 
pump suction. Minimize the length and diameter of tubing (i.e., l/4 
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or 3/8 inch ID) to ensure that the tubing remains filled with ground 
water during sampling. 

Cross-Contamination 

To prevent cross-contamination between wells, it is strongly 
recommended that dedicated, in-place pumps be used. As an 
alternative, the potential for cross-contamination can be reduced by 
performing the more thorough “daily" decontamination procedures 
between sampling of each well in addition to the start of each 
sampling day (see Section VII, below). 

Eccuinment Failure 

Adequate equipment should be on-hand so that equipment failures do not 
adversely impact sampling activities. 

IV. PLANNING DOCUMENT ATION AND EQUIPMENT 

. Approved site-specific Field Sampling Plan/Quality Assurance 
Project Plan (QAPP). This plan must specify the type of pump and 
other equipment to be used. The QAPP must also specify the depth 
to which the pump intake should be lowered in each well. 
Generally, the target depth will correspond to the mid-point of 
the most permeable zone in the screened interval. Borehole 
geologic and geophysical logs can be used to help select the most 
permeable zone. However, in some cases, other criteria may be 
used to select the target depth for the pump intake. In all 
cases, the target depth must be approved by the EPA 
hydrogeologist or EPA project scientist. 

. Well construction data, location map, field data from last 
sampling event. 

. Polyethylene sheeting. 

. Flame Ionization Detector (FID) and Photo Ionization Detector 
(PID). 

. Adjustable rate, positive displacement ground water sampling pump 
(e-g., centrifugal or bladder pumps constructed of stainless 
steel or Teflon). A peristaltic pump may only be used for 
inorganic sample collection. 

. Interface probe or equivalent device for determining the presence 
or absence of NAPL. 
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b Teflon or Teflon-lined polyethylene tubing to collect samples for 
organic analysis. Teflon or Teflon-lined polyethylene, PVC, Tygon 
or polyethylene tubing to collect samples for inorganic analysis. 
Sufficient tubing of the appropriate material must be available 

so that each well has dedicated tubing. 

. Water level measuring device, minimum 0.01 foot accuracy, 
(electronic preferred for tracking water level drawdown during 
all pumping operations). 

b Flow measurement supplies (e.g., graduated cylinder and stop 
watch or in-line flow meter). 

b Power source (generator, nitrogen tank, etc.). 
b Monitoring instruments for indicator parameters. Eh and dissolved 

oxygen must be monitored in-line using an instrument with a 
continuous readout display. Specific conductance, pH, and 
temperature may be monitored either in-line or using separate 
probes. A nephalometer is used to measure turbidity. 

b Decontamination supplies (see Section VII, below). 

. Logbook (see Section VIII, below). 

. Sample bottles. 

. Sample preservation supplies (as required by the analytical 
methods). 

b Sample tags or labels, chain of custody. 

V. SAMPLING PROCEDURES 

Pre-Samnlinq Activities 

1. Start at the well known or believed to have the least 
contaminated ground water and proceed systematically to the well 
with the most contaminated ground water. Check the well, the 
lock, and the locking cap for damage or evidence of tampering. 
Record observations. 

2. Lay out sheet of polyethylene for placement of monitoring and 
sampling equipment. 
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3. 

4. 

5. 

6. 

7. 

8. 

Measure VOCs at the rim of the unopened well with a PID and FID 
instrument and record the reading in the field log book. 

Remove well cap. 

Measure VOCs at the rim of the opened well with a PID and an FID 
instrument and record the reading in the field log book. 

If the well casing does not have a reference point (usually a V- 
cut or indelible mark in the well casing), make one. Note that 
the reference point should be surveyed for correction of ground 
water elevations to the mean geodesic datum (MSL). 

Measure and record the depth to water (to 0.01 ft) in all wells 
to be sampled prior to purging. Care should be taken to minimize 
disturbance in the water column and dislodging of any particulate 
matter attached to the sides or settled at the bottom of the 
well. 

If desired, measure and record the depth of any NAPLs using an 
interface probe. Care should be taken to minimize disturbance of 
any sediment that has accumulated at the bottom of the well. 
Record the observations in the log book. If LNAPLs and/or DNAPLs 
are detected, install the pump at this time, as described in step 
9, below. Allow the well to sit for several days between the 
measurement or sampling of any DNAPLs and the low-stress purging 
and sampling of the ground water. 

Sa.xtmlina Procedures 

9. 

10. 

11. 

Install Pump: Slowly lower the pump, safety cable, tubing and 
electrical lines into the well to the depth specified for that 
well in the EPA-approved QAPP or a depth otherwise approved by 
the EPA hydrogeologist or EPA project scientist. The pump intake 
must be kept at least two (2) feet above the bottom of the well 
to prevent disturbance and resuspension of any sediment or NAPL 
present in the bottom of the well. Record the depth to which the 
pump is lowered. 

Measure Water Level: Before starting the pump, measure the water 
level again with the pump in the well. Leave the water level 
measuring device in the well. 

Purge Well: Start pumping the well at 200 to 500 milliliters 
per minute (ml/min). The water level should be monitored 
approximately every five minutes. Ideally, a steady flow 
rate should be maintained that results in a stabilized water 
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level (drawdown of 0.3 ft or less). Pumping rates should, if 
needed, be reduced to the minimum capabilities of the pump 
to ensure stabilization of the water level. As noted above, 
care should be taken to maintain pump suction and to avoid 
entrainment of air in the tubing. Record each adjustment 
made to the pumping rate and the water level measured 
immediately after each adjustment. 

12. Monitor Indicator Parameters: During purging of the well, 
monitor and record the field indicator parameters (turbidity, 
temperature, specific conductance, pH, Eh, and DO) approximately 
every five minutes. The well is considered stabilized and ready 
for sample collection when the indicator parameters have 
stabilized for three consecutive readings as follows (Puls and 
Barcelona, 1996): 

~0.1 for pH 
23% for specific conductance (conductivity) 
210 mv for redox potential 
210% for DO and turbidity 

Dissolved oxygen and turbidity usually require the longest time 
to achieve stabilization. The pump must not be removed from the 
well between purging and sampling. 

13. Collect Samples: Collect samples at a flow rate between 100 and 
250 ml/min and such that drawdown of the water level within the 
well does not exceed the maximum allowable drawdown of 0.3 ft. 
VOC samples must be collected first and directlv into sample 
containers. All sample containers should be fiiled with 
turbulence by allowing the ground water to flow from the 
gently down the inside of the container. 

minimal 
tubing 

Ground water samples to be analyzed for volatile organic 
compounds (VOCs) require pH adjustment. The appropriate EPA 
Program Guidance should be consulted to determine whether pH 
adjustment is necessary. If pH adjustment is necessary for VOC 
sample preservation, the amount of acid to be added to each 
sample vial prior to sampling should be determined, drop by drop, 
on a separate and equal volume of water (e.g., 40 ml). Ground 
water purged from the well prior to sampling can be used for this 
purpose. 

14. Remove Pump and Tubing: After collection of the samples, the 
tubing, unless permanently installed, must be properly discarded 
or dedicated to the well for resampling by hanging the tubing 
inside the well. 
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15. Measure and record well depth. 

16. Close and lock the well. 

VI. FIELD QUALITY CONTROL SAMPLES 

Quality control samples must be collected to determine if sample 
collection and handling procedures have adversely affected the quality 
of the ground water samples. The appropriate EPA Program Guidance 
should be consulted in preparing the field QC sample requirements of 
the site-specific QAPP. 

All field quality control samples must be prepared exactly as regular 
investigation samples with regard to sample volume, containers, and 
preservation. The following quality control samples should be 
collected during the sampling event: 

b Field duplicates 
& Trip blanks for VOCs only 
W Equipment blank (not necessary if equipment is dedicated to the 

well) 

As noted above, ground water samples should be collected 
systematically from wells with the lowest level of contamination 
through to wells with highest level of contamination. The equipment 
blank should be collected after sampling from the most contaminated 
well. 

VII. DECONTAMINATION 

Non-disposable sampling equipment, including the pump and support 
cable and electrical wires which contact the sample, must be 
decontaminated thoroughly each day before use ("daily decon") and 
after each well is sampled ("between-well decon"). Dedicated, 
in-place pumps and tubing must be thoroughly decontaminated using 
“daily decon" procedures (see #17, below) prior to their initial use. 
For centrifugal pumps, it is strongly recommended that non-disposable 

sampling equipment, including the pump and support cable and 
electrical wires in contact with the sample, be decontaminated 
thoroughly each day before use ("daily decon"). 

EPA's field experience indicates that the life of centrifugal pumps 
may be extended by removing entrained grit. This also permits 
inspection and replacement of the cooling water in centrifugal pumps. 
All non-dedicated sampling equipment (pumps, tubing, etc.) must be 
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decontaminated'after each well is sampled ("between-we11 decon," see 
#18 below). 

17. Daily Decon 
A) Pre-rinse: Operate pump in a deep basin containing 8 to 10 
gallons of potable water for 5 minutes and flush other equipment 
with potable water for 5 minutes. 

B) Wash: Operate pump in a deep basin containing 8 to 10 gallons 
of a non-phosphate detergent solution, such as Alconox, for 5 
minutes and flush other equipment with fresh detergent solution 
for 5 minutes. Use the detergent sparingly. 

C) Rinse: Operate pump in a deep basin of potable water for 5 
minutes and flush other equipment with potable water for 5 
minutes. 

D) Disassemble pump. 

E) Wash pump parts: Place the disassembled parts of the pump into 
a deep basin containing 8 to 10 gallons of non-phosphate 
detergent solution. Scrub all pump parts with a test tube brush. 

F) Rinse pump parts with potable water. 

G) Rinse the following pump parts with distilled/ deionized 
water: inlet screen, the shaft, the suction interconnector, the 
motor lead assembly, and the stator housing. 

H) Place impeller assembly in a large glass beaker and rinse with 
1% nitric acid (HNO,) . 

I) Rinse impeller assembly with potable water. 

J) Place impeller assembly in a large glass bleaker and rinse 
with isopropanol. 

K) Rinse impeller assembly with distilled/deionized water. 

18. Between-Well Decon 

A) Pre-rinse: Operate pump in a deep basin containing 8 to 10 
gallons of potable water for 5 minutes and flush other equipment 
with potable water for 5 minutes. 
B) Wash: Operate pump in a deep basin containing 8 to 10 gallons 
of a non-phosphate detergent solution, such as Alconox, for 5 
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minutes and flush other equipment with fresh detergent solution 
for 5 minutes. Use the detergent sparingly. 

C) Rinse: Operate pump in a deep basin of potable water for 5 
minutes and flush other equipment with potable water for 5 
minutes. 

D) Final Rinse: Operate pump in a deep basin of 
distilled/deionized water to pump out 1 to 2 gallons of this 
final rinse water. 

VIII. FIELD LOG BOOK 

A field log book must be kept each time ground water monitoring 
activities are conducted in the field. The field log book should 
document the following: 
b Well identification number and physical condition. 
b Well depth, and measurement technique. 
b Static water level depth, date, time, and measurement technique. 
b Presence and thickness of immiscible liquid layers and detection 

method. 
. Collection method for immiscible liquid layers. 
. Pumping rate, drawdown, indicator parameters values, and clock 

time, at three to five minute intervals; calculate or measure 
total volume pumped. 

. Well sampling sequence and time of sample collection. 
b Types of sample bottles used and sample identification numbers. 
b Preservatives used. 
. Parameters requested for analysis. 
. Field observations of sampling event. 
. Name of sample collector(s). 
. Weather conditions. 
. QA/QC data for field instruments. 
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