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April 3, 2009        
 
Mr. Bill Renfro 
Railroad Commission of Texas 
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Austin, TX 78711-2967 
 
 
Subject: Final Letter Report – Summary of the January 2009 Site-wide Groundwater and Surface 

Water Monitoring Event 
 Dugout Creek Area, Howard and Mitchell Counties 
 Cleanup Code #CU-04-54102, Requisition No. 455-4-0284 

 

Dear Mr. Renfro: 

INTERA personnel mobilized to the Dugout Creek area including the O’Ryan and Pharaoh Seeps on January 
26, 2009, to conduct a site-wide groundwater and surface water monitoring event as described in the Work 
Plan developed for these field activities by INTERA in November 2008. 
 
Water levels in monitor wells along Dugout Creek and in monitor wells around Pharaoh Seep were measured 
on January 26, 2009, and water levels in monitor wells around O’Ryan Seep were measured on January 27, 
2009.  Groundwater elevations were lower in the wells by one to four feet as compared to those measured 
during the previous site-wide monitoring event in January 2008 with the exception of MW-O-15 where a 
drop of 10 feet was noted.  Flow directions based on data measured in January 2009 are similar to those in 
January 2008.  Potentiometric surface maps for the O’Ryan Seep area and the Pharaoh Seep area have been 
updated with January 2009 data and are provided as Figure 1 and Figure 2.  Groundwater elevation data are 
summarized in Table 1. 
 
A total of 37 groundwater monitor wells are present in the Dugout Creek, O’Ryan Seep and Pharaoh Seep 
study area.  At the time of the site-wide monitoring event, MW-D-09, MW-O-02, MW-O-04 and MW-P-07 
were dry and were not sampled.  As noted in previous reports, MW-O-7 has been washed out and a hand 
auger was used to dig a hole adjacent to the former well from which a groundwater sample was collected.  A 
surface water sample was not collected from Dugout Creek as it was dry.  O’Ryan Seep was flowing; but a 
pool of surface water suitable for sampling was not present; therefore, a water sample was collected from a 
shallow hole excavated near the base of the seep.  Pharaoh Seep was not flowing; but, at the recommendation 
of Tim Prude, RRC Midland District office site remediation coordinator, a shallow hole was also excavated 
at this seep location and a water sample was collected from the excavation. 
 
Six wells in the seep areas were sampled using a bladder pump and analyzed for BTEX constituents (MW-
07-1, MW-O-21, the shallow boring adjacent to MW-O-7, MW-P-1, MW-P-9, and FINA-01).  Benzene was 
detected in two of the wells (FINA-01 and MW-P-1) at concentrations of 7.52 µg/L and 48.7 µg/L, 
respectively.  These concentrations continue to exceed the Protective Concentration Level (PCL) of 5 µg/L 
and are similar to benzene levels previously measured at these locations.  No other BTEX constituents were 
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present in these wells, and the other four wells analyzed showed no evidence of BTEX impacts (Table 2).  
BTEX data for the Pharaoh Seep area, which includes the wells with benzene detections, are posted on 
Figure 3.  Analytical data packages and the associated Data Review Checklists are provided in Attachment 
A. 
 
Thirty-three monitor wells were sampled using a bladder pump or a bailer and analyzed for chloride in the 
January 2009 site-wide groundwater monitoring event.  Results show that chloride concentrations remain 
elevated and exceed the State of Texas secondary drinking water standard of 300 mg/L in twenty-eight wells 
(Table 2).  In general, chloride distribution and pattern of occurrence remain essentially unchanged for data 
obtained in January 2009 as compared to data obtained in March 2006, August 2007 and January 2008.   
 
In the O’Ryan Seep study area, chloride concentrations remained highest in upgradient well MW-O-21 
(16,600 mg/L), which is located near inactive injection well Citation #71, and in the sample collected 
adjacent to downgradient well MW-O-7 (18,300 mg/L).  Ten wells showed an increase; one well remained 
the same; and four wells showed a decrease in chloride concentrations around O’Ryan Seep between January 
2008 and January 2009.  The largest increase occurred in MW-O-13, which increased by a factor of about 2.6 
from 245 mg/L to 635 mg/L.  Increases in two wells, MW-O-12 and MW-O-13, resulted in chloride 
concentrations above the secondary drinking water standard where they had been below the standard in the 
previous sampling event.  Decreases occurred in MW-O-5, MW-O-11, MW-O-21, and MW-07-1 with the 
largest decrease noted in MW-O-11, which decreased by a factor of about 5.5.  Chloride data for the O’Ryan 
Seep study area are summarized in Table 2 and posted and contoured on Figure 4.   
 
In the Pharaoh Seep study area, chloride concentrations remain highest in FINA-01 (33,900 mg/L), which is 
located near Saga Well #2, and in downgradient well MW-P-1 (19,600 mg/L), which is located east of Pit #1.  
Five wells (FINA-01, MW-P-1, MW-P-2, MW-P-3 and MW-P-8) showed an increase while two wells (MW-
P-9 and MW-P-10) showed a decrease in chloride concentrations in the Pharaoh Seep study area between 
January 2008 and January 2009.  The largest increase occurred in MW-P-8, which increased by a factor of 
about 1.6 from 420 mg/L to 678 mg/L.  The largest decrease (by a factor of about 5.6) occurred in MW-P-10, 
which is located southeast of Saga #6.  The chloride concentration in this well at 89.3 mg/L is now below the 
secondary drinking water standard of 300 mg/L.  Chloride data for the Pharaoh Seep study area are 
summarized in Table 2 and posted and contoured on Figure 5. 
 
Along Dugout Creek, chloride concentrations are highest at the confluence of the Pharaoh Seep drainage and 
Dugout Creek (36,800 mg/L in MW-07-3) and in MW-D-3, which is located between the O’Ryan Seep and 
Pharaoh Seep confluences with Dugout Creek and has a chloride concentration of 10,600 mg/L.  Five wells 
(MW-D-3, MW-D-4, MW-D-6, MW-D-10 and MW-07-3) showed an increase while six wells (MW-D-1, 
MW-D-2, MW-D-5, MW-D-7, MW-D-8 and MW-07-2) showed a decrease in chloride concentrations along 
Dugout Creek between January 2008 and January 2009.  The largest increase occurred in MW-D-6, which 
increased by a factor of about 1.9 from 1,550 mg/L to 2,980 mg/L.  The largest decrease by a factor of about 
1.7 occurred in MW-07-2 from 7,480 mg/L to 4,350 mg/L.  Chloride data for the Dugout Creek study area is 
summarized in Table 2 and posted on Figure 6. 
 
The high chloride concentration in MW-07-3 of 36,800 mg/L, which is located in the Pharaoh Seep drainage 
just above the confluence with Dugout Creek, indicates that Pharaoh Seep continues to contribute chloride to 
Dugout Creek.  The chloride concentration in MW-07-2, which is located in the O’Ryan Seep drainage just 
above the confluence with Dugout Creek, is not as high as that in MW-07-3 but is still elevated at 4,350 
mg/L and indicates that the O’Ryan Seep is also contributing chloride to Dugout Creek. 
 
Surface water samples collected from the seeps were also sent to the laboratory for chloride analysis.  
Chloride concentration in the O’Ryan Seep water sample was detected at 1,220 mg/L.  Chloride 
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concentration in the Pharaoh Seep water sample was detected at 16,300 mg/L.  These results are similar to 
those from January 2008 at 1,090 mg/L and 13,000 mg/L, respectively.  These results are also consistent with 
the concentrations seen at the drainage confluences with Dugout Creek where Pharaoh Seep drainage 
concentrations are much higher than those in the O’Ryan Seep drainage. 
 
The working hypothesis that has been proposed for the transport of chloride and other dissolved constituents 
continues to be supported by the data.  Ongoing injection of produced water to facilitate oil production 
activities in Howard and Mitchell Counties is likely contributing to the elevated chloride concentrations in 
the study area.  Injection into a productive reservoir can cause build-up of reservoir pressure allowing the 
migration of saline water into the freshwater aquifer by way of conduits like improperly plugged well bores 
which have been drilled from the surface into or below the productive reservoir. Alluvial deposits located 
along the channels in Dugout Creek and O’Ryan and Pharaoh Seeps serve to retain and concentrate chloride 
loads via evaporation and precipitation while subsequent dissolution during rain events facilitates continued 
movement downstream.  Much of the seepage along the Ogallala/Dockum Contact flows through the 
drainage alluvium to Dugout Creek without surfacing at any point.  The chloride content of the groundwater, 
particularly upgradient of the Pharaoh Seep, will remain elevated as it flows through the alluvium beneath 
the surface.  This may explain the high chloride content in the alluvial water at the confluence of Dugout 
Creek and the Pharaoh Seep drainage. 
 
Conclusions: 

• Benzene was detected above the PCL of 5 µg/L in two wells, FINA-01 and MW-P-1.  Both of 
these are located upgradient of the Pharaoh Seep, and the results are consistent with previous 
monitoring events. 

• Chloride concentrations remain elevated above the secondary drinking water standard of 300 
mg/L in 28 of 33 wells sampled. 

• Chloride concentrations in the O’Ryan Seep study area are highest in MW-O-21, which is 
located near Citation #71, and in the augured hole adjacent to the downgradient well MW-O-7. 

• Chloride concentrations in the Pharaoh Seep study area are highest in FINA-01, which is located 
near Saga Well #2, and in well MW-P-1, which is located downgradient of FINA-01 and east of 
Pit #1. 

• Chloride concentrations in Dugout Creek are highest in MW-07-3, which is located in the 
Pharaoh Seep drainage just above the confluence with Dugout Creek and in MW-D-3, which is 
located between the O’Ryan Seep and Pharaoh Seep confluences with Dugout Creek. 

• The high chloride concentration in MW-07-3 indicates that Pharaoh Seep continues to contribute 
chloride to Dugout Creek.   

• The chloride concentration in MW-07-2, which is located in the O’Ryan Seep drainage just 
above the confluence with Dugout Creek, is not as high as that in MW-07-3 but is still elevated 
and indicates that the O’Ryan Seep is also contributing chloride to Dugout Creek. 

• Chloride concentrations remain elevated in samples collected from both the Pharaoh Seep and 
the O’Ryan Seep. 

 
Recommendations: 

• Consider re-plugging Saga Well #2 as this well continues as the most likely source of the high 
chloride concentration in FINA-01 as well as the most likely source for the benzene detected in 
FINA-01. 

• Consider excavation of soil in Pit #1, which has been identified as a possible source for the 
benzene detected in MW-P-1.  Benzene concentration in this well continues to increase.  
Gathering lines in the vicinity of this well should also be investigated to determine if a leak in 
gathering lines may be a source for the continued presence of benzene in MW-P-1. 





 

TABLES



Table 1. Monitor Well Summary and Groundwater Elevations
Locus Monitor Well Date Installed UTM Northing 

(NAD83 meters)
UTM Easting 

(NAD83 meters)
Total Depth 

(ft below TOC)
TOC Elevations              

(ft msl)
Depth to Water* 
(ft below TOC)

1/8/2008

Depth to Water 
(ft below TOC)
1/26&27/2009

Water Level Elevation 
(ft msl)

1/8/2008

Water Level Elevation 
(ft msl)

1/26&27/2009
Dugout MW-D-01 10-Mar-06 3575371 290077 19.7 NS 11.19 13.64 NA NA
Creek** MW-D-02 10-Mar-06 3574157 291164 22.7 NS 9.97 10.76 NA NA

MW-D-03 9-Mar-06 3574791 290802 18.9 NS 9.98 11.88 NA NA
MW-D-04 10-Mar-06 3573143 292323 17.7 NS 11.72 13.33 NA NA
MW-D-05 13-Mar-06 3572265 292857 24.8 NS 20.65 21.76 NA NA
MW-D-06 11-Mar-06 3570065 294106 17.6 NS 9.93 9.82 NA NA
MW-D-07 12-Mar-06 3567828 295057 27.7 NS 24.46 26.44 NA NA
MW-D-08 12-Mar-06 3567819 296071 37.5 NS 29.1 30.87 NA NA
MW-D-09 12-Mar-06 3567339 296796 19.9 NS DRY DRY NA NA
MW-D-10 9-Mar-06 3575642 289778 19.6 NS 9.46 12.12 NA NA
MW-07-02 16-Aug-07 3575230 289926 20.0 NS 9.1 9.31 NA NA
MW-07-03 15-Aug-07 3574102 291181 20.0 NS 10.4 11.63 NA NA

O'Ryan MW-O-01 9-Feb-01 3573901 287806 29.7 2422.98 19.64 20.83 2403 2402
MW-O-02 10-Feb-01 3574158 287981 17.7 2412.50 DRY DRY NA NA
MW-O-03 11-Feb-01 3573734 287420 55.7 2449.26 43.42 44.51 2406 2405
MW-O-04 9-Feb-01 3574321 287970 57.8 2391.44 DRY DRY NA NA
MW-O-05 9-Feb-01 3573624 287756 61.7 2448.14 40.25 42.52 2408 2406
MW-O-06 10-Feb-01 3573976 288039 23.3 2415.80 14.96 15.51 2401 2400
MW-O-07 10-Feb-01 3574269 288657 16.8 2330.18 Well destroyed Well destroyed NA NA
MW-O-08 11-Feb-01 3573950 287403 60.1 2453.59 48.91 50.4 2405 2403
MW-O-09 11-Feb-01 3573880 287390 58.3 2455.60 50.79 52.0 2405 2404
MW-O-11 11-Feb-01 3574253 287510 35.7 2442.99 25.98 28.51 2417 2414
MW-O-12 13-Jun-02 3573834 288087 22.7 2418.15 15.34 16.48 2403 2402
MW-O-13 13-Jun-02 3573760 287968 34.7 2428.42 23.98 25.93 2404 2402
MW-O-15 8-Jul-03 3574143 288403 17.0 2346.90 4.41 15.08 2342 2332
MW-O-21 8-Mar-06 3574436 287480 37.8 2444.06 26.93 29.17 2417 2415
MW-O-22 8-Mar-06 3574367 287443 36.5 2443.51 26.72 28.72 2417 2415
MW-O-23 9-Mar-06 3574227 287348 37.9 2446.66 30.26 32.36 2416 2414
MW-07-01 17-Aug-07 3574499 287482 34.4 NS 24.55 26.91 NA NA

Pharaoh MW-P-01 7-Feb-01 3573048 288378 29.7 2395.10 9.78 12.67 2385 2382
MW-P-02 8-Feb-01 3573154 288064 28.5 2418.33 14.32 17.25 2404 2401
MW-P-03 12-Feb-01 3573260 288074 24.6 2419.30 14.55 18.25 2405 2401
MW-P-07 8-Feb-01 3572970 288251 52.5 2402.70 DRY DRY NA NA
MW-P-08 11-Feb-01 3573325 288249 27.7 2421.41 18.33 21.76 2403 2400
MW-P-09 10-Feb-01 3573170 288169 20.1 2413.93 10.78 13.92 2403 2400
MW-P-10 14-Jun-02 3573226 288094 26.5 2417.52 13.29 16.73 2404 2401
FINA-01 Unknown 3573093 288299 19.5 2402.31 7.18 9.42 2395 2393

**Elevations for Dugout Creek not surveyed, xy locations determined using handheld GPS
UTM: Universal Transverse Mercator
NAD: North American Datum
TOC: top of casing
ft msl: feet above mean sea level
NS: Not Surveyed
NA: Not Available
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Table 2.  Summary of Constituents of Concern in Groundwater/Surface Water

Well ID Date Sampled
Benzene

(ug/L)
Toluene
(ug/L)

Ethylbenzene
(ug/L)

Xylenes
(ug/L)

Chloride
(mg/L)

Barium
(mg/L)

Chromium
(mg/L)

5 1000 700 10000 300 2.0 0.1

Pharaoh Seep

FINA-01 Feb 2001 118 <0.5 0.771 <1.5 52400 0.38 <0.03
FINA-01 June 2002 51.0 <0.500 1.40 2.97 50000 0.27 <0.010
FINA-01 March 2006 39 <2U <2U <3U 30100 0.113 NA
FINA-01 January 2008 12.8 <4U <4U <4U 33300 NA NA
FINA-01 January 2009 7.52 <2U <2U <3U 33900 NA NA
MW-P-1 Feb 2001 8.30 <0.5 <0.5 <1.5 30000 0.45 0.060
MW-P-1 June 2002 8.13 <0.500 <0.500 <0.500 28000 0.19 0.018
MW-P-1 March 2006 15 <2U 7 <3U 9100 NA NA
MW-P-1 January 2008 13.6 <4U <4U <4U 16900 NA NA
MW-P-1 January 2009 48.7 <2U <2U <3U 19600 NA NA
MW-P-2 Feb 2001 <0.5 <0.5 <0.5 <1.5 220 0.19 <0.03
MW-P-2 June 2002 <0.500 <0.500 <0.500 <1.50 160 0.30 0.015
MW-P-2 March 2006 dry dry dry dry dry dry dry
MW-P-2 January 2008 NA NA NA NA 93.7 NA NA
MW-P-2 January 2009 NA NA NA NA 123 NA NA
MW-P-3 Feb 2001 <0.5 <0.5 <0.5 <1.5 84 0.22 <0.03
MW-P-3 June 2002 1.58 <0.500 2.87 1.79 46 0.10 <0.010
MW-P-3 March 2006 <0.8U <2U 61 <3U 147 NA NA
MW-P-3 January 2008 NA NA NA NA 142 NA NA
MW-P-3 January 2009 NA NA NA NA 217 NA NA
MW-P-7 Feb 2001 dry dry dry dry dry dry dry
MW-P-7 June 2002 dry dry dry dry dry dry dry
MW-P-7 March 2006 dry dry dry dry dry dry dry
MW-P-7 January 2008 dry dry dry dry dry dry dry
MW-P-7 January 2009 dry dry dry dry dry dry dry
MW-P-8 Feb 2001 <0.5 <0.5 <0.5 <1.5 67 0.23 <0.03
MW-P-8 June 2002 <0.500 <0.500 0.980 <1.50 63 0.052 <0.010
MW-P-8 March 2006 <0.8U <2U 57 <3U 428 NA NA
MW-P-8 January 2008 NA NA NA NA 420 NA NA
MW-P-8 January 2009 NA NA NA NA 678 NA NA
MW-P-9 Feb 2001 207 66.4 4.04 <1.5 28000 1.0 <0.03
MW-P-9 June 2002 130 43.8 4.19 2.94 47000 0.45 <0.010
MW-P-9 March 2006 <0.8U <2U <2U <3U 730 0.12 NA
MW-P-9 January 2008 <2U <4U <4U <4U 542 NA NA
MW-P-9 January 2009 <0.8U <2U <2U <3U 434 NA NA

MW-P-10 June 2002 <0.500 <0.500 <0.500 <1.50 38 0.067 <0.010
MW-P-10 March 2006 <0.8U <2U 22 <3U 37.1 NA NA
MW-P-10 January 2008 NA NA NA NA 497 NA NA
MW-P-10 January 2009 NA NA NA NA 89.3 NA NA

Seep March 2006 <0.8U <2U <2U <3U 13800 0.1 NA
Seep January 2008 NA NA NA NA 13000 NA NA
Seep January 2009 NA NA NA NA 16300 NA NA

Stream 
Channel Feb 2001 NA NA NA NA 13700 0.15 <0.03

O'Ryan Seep

Sump-01 Feb 2001 <0.5 <0.5 <0.5 <0.5 20500 1.2 1.1
MW-O-1 Feb 2001 3040 1160 285 201 17500 0.59 <0.03
MW-O-1 June 2002 0.610 <0.5 <0.5 <1.5 3300 0.26 <0.010
MW-O-1 July 2003 <0.8 <2.0 <2.0 <3.0 1460 0.181 NA
MW-O-1 March 2006 <0.8U <2U <2U <3U 1370 0.189 NA
MW-O-1 January 2008 NA NA NA NA 1040 NA NA
MW-O-1 January 2009 NA NA NA NA 1300 NA NA
MW-O-2 Feb 2001 dry dry dry dry dry dry dry
MW-O-2 June 2002 dry dry dry dry dry dry dry
MW-O-2 July 2003 dry dry dry dry dry dry dry
MW-O-2 March 2006 dry dry dry dry dry dry dry
MW-O-2 January 2008 dry dry dry dry dry dry dry
MW-O-2 January 2009 dry dry dry dry dry dry dry
MW-O-3 Feb 2001 <0.5 <0.5 <0.5 <0.5 810 2.3 0.16
MW-O-3 June 2002 <0.5 <0.5 <0.5 <1.5 680 0.19 0.013
MW-O-3 July 2003 <0.8 <2.0 <2.0 <3.0 361 0.0611 NA
MW-O-3 March 2006 <0.8U <2U <2U <3U 770 0.154 NA
MW-O-3 January 2008 NA NA NA NA 1450 NA NA
MW-O-3 January 2009 NA NA NA NA 1450 NA NA

GWGWIng PCL
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Table 2.  Summary of Constituents of Concern in Groundwater/Surface Water

Well ID Date Sampled
Benzene

(ug/L)
Toluene
(ug/L)

Ethylbenzene
(ug/L)

Xylenes
(ug/L)

Chloride
(mg/L)

Barium
(mg/L)

Chromium
(mg/L)

5 1000 700 10000 300 2.0 0.1GWGWIng PCL

MW-O-4 Feb 2001 dry dry dry dry dry dry dry
MW-O-4 June 2002 dry dry dry dry dry dry dry
MW-O-4 July 2003 dry dry dry dry dry dry dry
MW-O-4 March 2006 dry dry dry dry dry dry dry
MW-O-4 January 2008 dry dry dry dry dry dry dry
MW-O-4 January 2009 dry dry dry dry dry dry dry
MW-O-5 Feb 2001 <0.5 <0.5 <0.5 <0.5 2100 10 0.11
MW-O-5 June 2002 <0.5 <0.5 <0.5 <1.5 1700 3.7 0.020
MW-O-5 July 2003 <0.8 <2.0 <2.0 <3.0 1620 0.0723 NA
MW-O-5 March 2006 <0.8U <2U <2U <3U 1900 0.0406 NA
MW-O-5 January 2008 NA NA NA NA 2800 NA NA
MW-O-5 January 2009 NA NA NA NA 2740 NA NA
MW-O-6 Feb 2001 <0.5 <0.5 <0.5 <0.5 1900 0.1 <0.03
MW-O-6 June 2002 <0.5 <0.5 <0.5 <1.5 6300 0.12 <0.010
MW-O-6 July 2003 <0.8 <2.0 <2.0 <3.0 6740 0.153 NA
MW-O-6 March 2006 <0.8U <2U <2U <3U 3100 0.0651 NA
MW-O-6 January 2008 NA NA NA NA 2320 NA NA
MW-O-6 January 2009 NA NA NA NA 3110 NA NA
MW-O-7 Feb 2001 <0.5 <0.5 <0.5 <0.5 5510 0.52 0.079
MW-O-7 June 2002 <0.5 <0.5 <0.5 <1.5 25000 0.090 <0.010
MW-O-7 July 2003 <0.8 <2.0 <2.0 <3.0 26500 0.12 NA
MW-O-7 March 2006 1.66J <2U <2U <3U 22300 0.0669 NA
MW-O-7 January 2008 <2U <4U <4U <4U 13100 NA NA
MW-O-7 January 2009 <0.8U <2U <2U <3U 18300 NA NA
MW-O-8 Feb 2001 <0.5 <0.5 <0.5 <0.5 2900 0.15 <0.03
MW-O-8 June 2002 <0.5 <0.5 <0.5 <1.5 2900 0.13 <0.010
MW-O-8 July 2003 <0.8 <2.0 <2.0 <3.0 2560 0.124 NA
MW-O-8 March 2006 <0.8U <2U <2U <3U 2140 0.12 NA
MW-O-8 January 2008 NA NA NA NA 2510 NA NA
MW-O-8 January 2009 NA NA NA NA 2630 NA NA
MW-O-9 Feb 2001 <0.5 <0.5 <0.5 <0.5 450 0.29 <0.03
MW-O-9 June 2002 <0.5 <0.5 <0.5 <1.5 530 0.091 <0.010
MW-O-9 July 2003 <0.8 <2.0 <2.0 <3.0 337 0.0327 NA
MW-O-9 March 2006 <0.8U <2U <2U <3U 309 0.0414 NA
MW-O-9 January 2008 NA NA NA NA 330 NA NA
MW-O-9 January 2009 NA NA NA NA 431 NA NA

MW-O-11 Feb 2001 <0.5 <0.5 <0.5 <0.5 130 0.12 <0.03
MW-O-11 June 2002 <0.5 <0.5 <0.5 <1.5 190 0.039 <0.010
MW-O-11 July 2003 <0.8 <2.0 <2.0 <3.0 1540 0.0547 NA
MW-O-11 March 2006 <0.8U <2U <2U <3U 606 0.0322 NA
MW-O-11 January 2008 NA NA NA NA 3130 NA NA
MW-O-11 January 2009 NA NA NA NA 574 NA NA
MW-O-12 June 2002 <0.5 <0.5 0.750 <1.5 2300 0.28 0.020
MW-O-12 July 2003 <0.8 <2.0 <2.0 <3.0 2860 0.0780 NA
MW-O-12 March 2006 <0.8U 13.2 <2U <3U 692 0.0614 NA
MW-O-12 January 2008 NA NA NA NA 229 NA NA
MW-O-12 January 2009 NA NA NA NA 349 NA NA
MW-O-13 June 2002 <0.5 <0.5 <0.5 <1.5 2600 0.12 0.012
MW-O-13 July 2003 <0.8 <2.0 <2.0 <3.0 2530 0.0618 NA
MW-O-13 March 2006 <0.8U 36.7 <2U <3U 689 0.0252 NA
MW-O-13 January 2008 NA NA NA NA 245 NA NA
MW-O-13 January 2009 NA NA NA NA 635 NA NA
MW-O-15 July 2003 <0.8 <2.0 <2.0 <3.0 8590 0.0900 NA
MW-O-15 March 2006 <0.8U <2U <2U <3U 6640 0.0342 NA
MW-O-15 January 2008 NA NA NA NA 4600 NA NA
MW-O-15 January 2009 NA NA NA NA 5550 NA NA
MW-O-21 March 2006 <0.8U <2U <2U <3U 16200 0.175 NA
MW-O-21 January 2008 <2U <4U <4U <4U 17200 NA NA
MW-O-21 January 2009 <0.8U <2U <2U <3U 16600 NA NA
MW-O-22 March 2006 <0.8U <2U <2U <3U 352 0.0377 NA
MW-O-22 January 2008 NA NA NA NA 336 NA NA
MW-O-22 January 2009 NA NA NA NA 440 NA NA
MW-O-23 March 2006 <0.8U <2U <2U <3U 83.1 0.0354 NA
MW-O-23 January 2008 NA NA NA NA 43.6 NA NA
MW-O-23 January 2009 NA NA NA NA 91.1 NA NA
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Table 2.  Summary of Constituents of Concern in Groundwater/Surface Water

Well ID Date Sampled
Benzene

(ug/L)
Toluene
(ug/L)

Ethylbenzene
(ug/L)

Xylenes
(ug/L)

Chloride
(mg/L)

Barium
(mg/L)

Chromium
(mg/L)

5 1000 700 10000 300 2.0 0.1GWGWIng PCL

MW-07-1 August 2007 NA NA NA NA 8840 NA NA
MW-07-1 January 2008 <2U <4U <4U <4U 7980 NA NA
MW-07-1 January 2009 <0.8U <2U <2U <3U 6620 NA NA

North Seep Feb 2001 NA NA NA NA 1900 0.12 <0.03
Seep March 2006 <0.8U <2U <2U <3U 1210 0.0623 NA
Seep January 2008 NA NA NA NA 1090 NA NA
Seep January 2009 NA NA NA NA 1220 NA NA

Dugout Creek

MW-D-1 March 2006 <0.8 <2 <2 <3 10200 0.181 NA
MW-D-1 January 2008 NA NA NA NA 11600 NA NA
MW-D-1 January 2009 NA NA NA NA 10300 NA NA
MW-D-2 March 2006 <0.8 10.5 <2 <3 2370 0.180 NA
MW-D-2 January 2008 NA NA NA NA 3480 NA NA
MW-D-2 January 2009 NA NA NA NA 2970 NA NA
MW-D-3 March 2006 <0.8 <2 <2 <3 11000 0.0611 NA
MW-D-3 January 2008 NA NA NA NA 8949* NA NA
MW-D-3 January 2009 NA NA NA NA 10600 NA NA
MW-D-4 March 2006 NS NS NS NS NS NS NA
MW-D-4 January 2008 NA NA NA NA 5710 NA NA
MW-D-4 January 2009 NA NA NA NA 5720 NA NA
MW-D-5 March 2006 dry dry dry dry dry dry NA
MW-D-5 January 2008 NA NA NA NA 11400 NA NA
MW-D-5 January 2009 NA NA NA NA 10400 NA NA
MW-D-6 March 2006 <0.8 <2 <2 <3 1270 0.0723 NA
MW-D-6 January 2008 NA NA NA NA 1550 NA NA
MW-D-6 January 2009 NA NA NA NA 2980 NA NA
MW-D-7 March 2006 dry dry dry dry dry dry NA
MW-D-7 January 2008 NA NA NA NA 10400 NA NA
MW-D-7 January 2009 NA NA NA NA 10300 NA NA
MW-D-8 March 2006 <0.8 <2 <2 <3 349 0.153 NA
MW-D-8 January 2008 NA NA NA NA 482 NA NA
MW-D-8 January 2009 NA NA NA NA 440 NA NA
MW-D-9 March 2006 NS NS NS NS NS NS NA
MW-D-9 January 2008 dry dry dry dry dry dry dry
MW-D-9 January 2009 dry dry dry dry dry dry dry

MW-D-10 March 2006 <0.8 <2 <2 <3 80.7 0.124 NA
MW-D-10 January 2008 NA NA NA NA 68.9 NA NA
MW-D-10 January 2009 NA NA NA NA 121.0 NA NA
MW-07-2 August 2007 dry dry dry dry dry dry dry
MW-07-2 January 2008 NA NA NA NA 7480 NA NA
MW-07-2 January 2009 NA NA NA NA 4350 NA NA
MW-07-3 August 2007 NA NA NA NA 38800 NA NA
MW-07-3 January 2008 NA NA NA NA 33500 NA NA
MW-07-3 January 2009 NA NA NA NA 36800 NA NA

GWGW Ing PCL: Tier 1 Protective Concentration Levels for ingestion of groundwater (TCEQ, 2008)
*data from field titration using Hach test kit
NA: not analyzed
NS: not sampled, insufficient water in well
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ATTACHMENT A 
Laboratory Data Packages 




















































































































































































































































































