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Austin, Texas  78711-3087 
 
Re: DNAPL Recovery Activities Quarterly Report – 1st Quarter 2018 
 Union Pacific Railroad Houston Wood Preserving Works Facility  
 4910 Liberty Road Facility, Houston, Texas 
 Post-Closure Care Permit No. HW-50343; Industrial SWR No. 31547 

 
 

Dear Ms. Hatfield: 
 
Pastor, Behling & Wheeler, LLC (PBW), on behalf of Union Pacific Railroad Company (UPRR), is 
pleased to provide this 1st Quarter 2018 summary report for the dense non-aqueous phase liquid (DNAPL) 
recovery activities conducted at the UPRR Houston Wood Preserving Works Facility (the Site).  As 
detailed in the Response Action Plan (RAP) dated November 24, 2014, a 24-month DNAPL recovery 
pilot test was conducted at the Site that consisted of manual DNAPL recovery on a monthly basis of 
selected wells.  Following the 24-month testing period, the DNAPL recovery activities have continued 
monthly, and will continue monthly following the same procedures detailed in the RAP.  The following 
monitoring wells are included as part of the DNAPL recovery activities: 
 

Well Name Zone 
MW-57A A-TZ 
MW-78A A-TZ 
MW-12B B-TZ 
MW-32B B-CZ 
MW-41B B-TZ 
MW-57B B-CZ 
MW-70B B-CZ 
MW-75B B-CZ 
MW-23C C-TZ 

MW-34CR C-TZ 
MW-44C C-TZ 
MW-45C C-TZ 
MW-46C C-TZ 

 
Figure 1 shows the location of the DNAPL recovery wells. 
 
The DNAPL recovery activities consist of measuring the depth to groundwater surface, the depth to the 
groundwater/DNAPL interface, and the total depth of the well relative to the top of well casing prior to 
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DNAPL recovery.  Using a peristaltic pump or submersible pump, DNAPL is pumped from the bottom of 
the well until groundwater returns in the pump discharge.  The volume of recovered DNAPL is estimated 
from each well based on the volume pumped, and the well is gauged to measure the total depth of the well 
and depth to residual DNAPL following pumping.  Recovered DNAPL is temporarily stored at the 
Containment Storage Area.  The most recent waste manifests for the recovered DNAPL and groundwater 
are provided in Attachment A. 
 
A summary of the DNAPL recovery measurements for the DNAPL activities from February 2013 through 
February 2018 is provided on Table 1.  A graph of DNAPL thicknesses prior to each monthly recovery 
efforts over time is presented on Figure 2.  Observations from the recovery activities are provided below: 
 

• A-TZ Wells: Initially, MW-57A was the only well completed in the A-TZ Unit that contained 
DNAPL.  DNAPL thickness decreased from 4.78 feet in February 2013 to less than 1 foot thick 
from October 2013 through January 2015 in MW-57A.  DNAPL thickness decreased in MW-57A 
in January 2015 from 0.39 feet to not detected in August 2015.  No DNAPL has been detected in 
MW-57A since August 2015 (approximately 29 months).  Following installation of MW-78A in 
May 2014 in the Englewood Intermodal Yard and detection of DNAPL in the well, MW-78A was 
incorporated into the recovery program starting in early November 2014.  DNAPL thickness in 
MW-78A was measured at 4.06 feet (late January 2015), increased to 5.38 feet (late February 
2015), and has steadily decreased to 1.38 feet (February 2018).    
 

• B-TZ/B-CZ Wells:  At the beginning of the recovery activities, monitoring wells with the thickest 
DNAPL measurements included MW-12B and MW-41B on the west side of the Site (Figure 1).  
DNAPL thicknesses increased following the February 2013 recovery event in MW-12B (May 
2013) and in MW-41B (June 2013).  However, DNAPL thickness in well MW-12B gradually 
decreased from 8.18 feet in May 2013 to 0.11 feet thick in August 2015, with a slight increase to 
0.65 feet from August 2015 to February 2016.  Since February 2016, the DNAPL thickness in 
MW-12B has fluctuated between 0.28 feet (November 2016) to 0.6 feet (September 2017).  Since 
November 29, 2017 through February 7, 2018, thicknesses have decreased from 0.49 feet to 0.33 
feet.  DNAPL thickness in MW-41B during the first months of the recovery activities increased to 
10.26 feet (August 2013).  Measured thickness through May 2014 fluctuated, then began a steady 
decrease over time, with a slight increase from January to May 2015, and from April to May 
2017.  From May 2017 through February 2018, DNAPL thickness in MW-41B has decreased 
from 4.52 feet to 4.02 feet (Figure 2).   
 
Monitoring well MW-32B had a DNAPL thickness of 6.23 feet at the beginning of the recovery 
activities in February 2013.  During the first 12 months, DNAPL thicknesses in the well generally 
decreased to less than two-feet thick by September 2013.  Over the past six months, the DNAPL 
thickness in this well has been stable and less than 0.2 feet thick, ranging in thickness from 0.09 
feet (November 2017) to 0.19 feet (February 2018).  
 
DNAPL thickness in well MW-57B decreased from 1.28 feet thick in July 2013 to less than 
measurable (DNAPL noted on end of probe) thickness in January 2014 through early October 
2014.  Since June 2016, no DNAPL has been detected in MW-57B. 
 
Wells MW-70B and MW-75B had measurable DNAPL at 1.61 feet and 3.1 feet, respectively, at 
the beginning of the recovery activities (February 2013).  During the first 12 months, DNAPL 
thicknesses in these wells generally decreased to less than one-foot thick, then increased to just 
over one foot thick in these two wells in early October 2014.  Over the past six months, DNAPL 
thickness in MW-70B has remained relatively stable ranging from 0.26 feet (October 2017) to 
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SUMMARY OF DNAPL RECOVERY MEASUREMENTS
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2/14/2013 9.06 39.87 5.93 2.5 NM NM NM 0 6.01 30.06 6.23 2 3.72 ND 0 0 NM NM NM 0
4/3/2013 9.41 39.95 5.85 1 NM NM NM 0 4.86 33.61 2.68 1 4.02 PoP 0 0 NM NM NM 0
4/22/2013 8.61 31.64 14.16 0.5* NM NM NM 0 5.62 36.08 0.21 0.25 3.63 ND 0 0 NM NM NM 0
5/30/2013 8.47 37.62 8.18 1.5* NM NM NM 0 5.86 32.21 4.08 2 3.59 ND 0 0 NM NM NM 0
6/29/2013 9.62 38.22 7.58 1.5 NM NM NM 0 6.79 33.59 2.7 1.5 6.07 ND 0 0 NM NM NM 0
7/22/2013 11.16 39.04 6.76 1 NM NM NM 0 7.14 33.91 2.38 1.5 9.68 ND 0 0 NM NM NM 0
8/26/2013 11.31 39.61 6.19 1 NM NM NM 0 7.48 33.83 2.46 1 9.86 ND 0 0 NM NM NM 0
9/27/2013 11.17 40.63 5.17 1 NM NM NM 0 7.23 34.39 1.9 1 9.57 ND 0 0 NM NM NM 0

10/31/2013 11.09 43.71 2.09 1 NM NM NM 0 7.16 34.96 1.33 0.53 9.32 ND 0 0 21.63 NM NM 0
11/27/2013 11.17 44.06 1.74 1 NM NM NM 0 7.29 35.03 1.26 0.53 9.16 ND 0 0 NM NM NM 0
12/31/2013 11.02 44.62 1.18 1 NM NM NM 0 7.16 35.16 1.13 0.5 8.97 ND 0 0 NM NM NM 0
1/30/2014 11.34 45.12 0.68 1 NM NM NM 0 6.72 34.82 1.47 0.53 7.41 ND 0 0 NM NM NM 0
3/3/2014 11.17 44.32 1.48 1 NM NM NM 0 6.53 34.52 1.77 0.53 7.16 ND 0 0 NM NM NM 0
3/31/2014 11.03 44.53 1.27 1 NM NM NM 0 6.29 34.21 2.08 0.53 7.04 ND 0 0 NM NM NM 0
4/30/2014 10.92 44.26 1.54 1 NM NM NM 0 6.42 34.67 1.62 0.53 6.88 ND 0 0 NM NM NM 0
5/27/2014 10.81 44.34 1.46 1 NM NM NM 0 6.36 34.72 1.57 0.53 6.72 ND 0 0 NM NM NM 0
6/26/2014 10.72 44.61 1.19 1 NM NM NM 0 6.21 34.61 1.68 0.53 6.52 ND 0 0 NM NM NM 0
7/31/2014 10.13 44.96 0.84 1 NM NM NM 0 6.06 34.33 1.96 0.25 6.29 ND 0 0 19.06 ND 0 0
8/27/2014 10.26 45.12 0.68 1 NM NM NM 0 6.18 34.98 1.31 0.25 6.47 ND 0 0 18.96 ND 0 0
10/3/2014 10.17 44.91 0.89 1 NM NM NM 0 6.06 34.72 1.57 0.25 6.32 ND 0 0 18.81 ND 0 0
11/3/2014 10.29 44.97 0.83 1 22.51 70.71 2.09 0.25 6.18 34.91 1.38 0.25 NM NM NM 0 19.06 ND 0 0

11/24/2014 10.27 44.99 0.81 1 22.56 70.92 1.88 0.5 6.21 35.16 1.13 0.5 NM NM NM 0 19.11 ND 0 0
12/22/2014 10.23 44.71 1.09 1 22.47 70.81 1.99 0.5 6.14 35.02 1.27 0.75 NM NM NM 0 19.06 ND 0 0
1/29/2015 10.16 44.96 0.84 1 22.26 71.04 1.76 0.5 5.71 35.29 1 0.75 NM NM NM 0 18.79 ND 0 0
2/26/2015 10.12 44.96 0.84 1.5 22.06 71.09 1.71 0.5 6.02 35.29 1 1 NM NM NM 0 18.71 ND 0 0
3/26/2015 9.96 45.21 0.59 1.5 22.17 71.12 1.68 0.25 5.46 35.36 0.93 1 NM NM NM 0 18..67 ND 0 0
4/27/2015 9.89 45.37 0.43 1.5 22.23 71.06 1.74 0.5 5.21 35.29 1 1 NM NM NM 0 18.79 ND 0 0
5/26/2015 9.72 45.61 0.19 2 22.17 71.14 1.66 0.5 5.07 35.46 0.83 1 NM NM NM 0 18.63 ND 0 0
7/6/2015 7.12 45.96 0.24 2 19.01 71.39 1.41 0.5 4.06 35.66 0.63 1 NM NM NM 0 17.29 ND 0 0
8/3/2015 7.26 46.09 0.11 2 19.16 71.46 1.34 0.75 4.29 35.71 0.58 1 NM NM NM 0 17.21 ND 0 0
8/27/2015 8.09 46.01 0.19 1 20.34 71.51 1.29 0.75 5.05 35.77 0.52 1 NM NM NM 0 18.46 ND 0 0
10/5/2015 7.12 45.86 0.34 1 19.02 71.57 1.23 0.5 4.31 35.96 0.33 1 NM NM NM 0 17.29 ND 0 0
11/5/2015 6.86 45.81 0.39 1 18.59 71.59 1.21 0.5 4.02 35.91 0.38 1 NM NM NM 0 16.78 ND 0 0
12/3/2015 6.46 45.79 0.41 1 18.33 71.67 1.13 0.5 3.92 35.96 0.33 1 NM NM NM 0 16.44 ND 0 0

12/28/2015 6.23 45.62 0.58 1.25 23.21 71.61 1.19 0.75 3.73 35.91 0.38 1 NM NM NM 0 16.16 ND 0 0
2/3/2016 6.04 45.55 0.65 1.5 17.96 71.64 1.16 0.5 3.61 35.87 0.42 1 NM NM NM 0 15.98 ND 0 0
3/3/2016 5.96 45.61 0.59 1.5 17.92 71.71 1.09 0.5 3.51 35.91 0.38 1 NM NM NM 0 15.98 ND 0 0
3/31/2016 6.06 45.72 0.48 1.5 17.86 71.79 1.01 0.5 3.56 35.92 0.37 1 NM NM NM 0 15.98 ND 0 0
5/3/2016 6.13 45.66 0.54 1 NM NM NM 0 3.67 35.87 0.53 0.5 NM NM NM 0 15.79 ND 0 0
6/2/2016 6.21 45.61 0.59 1 22.9 71.51 1.29 0.5 3.74 35.92 0.48 0.5 NM NM NM 0 15.97 ND 0 0
7/8/2016 6.29 45.72 0.48 1 23.09 71.52 1.28 0.25 3.91 35.96 0.44 0.5 NM NM NM 0 16.06 ND 0 0
8/3/2016 6.34 45.77 0.43 1 23.16 71.66 1.14 0.25 4.03 35.49 0.91 0.5 NM NM NM 0 16.17 ND 0 0
8/30/2016 6.47 45.69 0.51 1 23.31 71.61 1.19 0.5 4.22 36.09 0.31 0.5 NM NM NM 0 16.31 ND 0 0
9/30/2016 6.59 45.81 0.39 1 23.39 71.81 0.99 0.5 4.33 35.91 0.49 0.5 NM NM NM 0 16.42 ND 0 0
11/3/2016 6.64 45.92 0.28 1 23.41 71.98 0.82 0.5 4.47 35.99 0.41 0.5 NM NM NM 0 16.51 ND 0 0

11/30/2016 6.86 45.86 0.34 0.5 23.59 71.91 0.89 0.75 4.62 35.91 0.49 0.5 NM NM NM 0 16.72 ND 0 0
1/4/2017 7.02 45.81 0.39 0.5 23.74 71.82 0.98 0.75 4.83 36.02 0.38 0.25 NM NM NM 0 16.94 ND 0 0
2/7/2017 6.97 45.69 0.51 0.5 23.67 71.74 1.06 0.75 4.81 35.91 0.49 0.25 NM NM NM 0 16.91 ND 0 0
3/2/2017 6.91 45.64 0.56 0.5 23.54 76.82 0.98 0.75 4.66 35.97 0.43 0.25 NM NM NM 0 16.78 ND 0 0
4/3/2017 6.82 45.71 0.49 0.5 23.46 76.96 0.84 0.75 4.57 36.01 0.39 0.25 NM NM NM 0 16.71 ND 0 0
4/27/2017 6.74 45.64 0.56 0.5 23.21 77.04 0.76 0.5 4.51 36.06 0.34 0.25 NM NM NM 0 16.61 ND 0 0
5/29/2017 6.89 45.77 0.43 0.5 23.49 77.21 0.59 0.25 4.74 36.03 0.37 0.25 NM NM NM 0 16.84 ND 0 0
7/5/2017 7.01 45.71 0.49 0.5 23.61 77.27 0.53 0.25 4.86 36.13 0.27 0.25 NM NM NM 0 17.01 ND 0 0
8/1/2017 7.14 45.63 0.57 0.75 23.79 77.17 0.63 0.25 4.99 36.24 0.16 0.25 NM NM NM 0 17.17 ND 0 0
9/5/2017 7.03 45.6 0.6 1 23.67 77.29 0.51 0.25 4.78 36.24 0.16 0.25 NM NM NM 0 17.11 ND 0 0
10/4/2017 7.07 45.69 0.51 1 23.61 77.36 0.44 0.25 4.89 36.29 0.11 0.25 NM NM NM 0 17.06 ND 0 0
11/2/2017 7.11 45.76 0.44 1 23.74 77.42 0.38 0.25 4.96 36.26 0.14 0.25 NM NM NM 0 17.17 ND 0 0
11/29/2017 7.16 45.71 0.49 1 23.81 77.4 0.40 0.25 5.06 36.31 0.09 0.25 NM NM NM 0 17.29 ND 0 0
1/2/2018 6.96 45.82 0.38 1 23.67 77.43 0.37 0.25 4.93 36.27 0.13 0.25 NM NM NM 0 17.52 ND 0 0
2/7/2018 7.13 45.87 0.33 1 23.86 77.46 0.34 0.25 5.16 36.21 0.19 0.25 NM NM NM 0 18.11 ND 0 0

Total DNAPL Pumped (gal) 64 18 39.49 0 0

Notes:
* - indicates DNAPL and groundwater mixture ND - Not detected MW-12B- TD Measured at 46.2 instead of 45.8, August 28, 2015.
--- - No DNAPL pumped NM - Not measured MW-23C- Added 5 feet to TOC due to capping after 2/3/2016
DTW - Depth to water (feet Below Top of Casing (BTOC)) PoP - Product on probe, not measureable
DTD - Depth to DNAPL (feet BTOC) TR- Trace amount of DNALP Exctracted

MW-12B MW-32B MW-33BR

DNAPL Recovery 
Date

MW-34C/MW-34CR (July 2014)MW-23C
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2/14/2013 8.91 41.1 3.71 3 18.96 62.95 7.85 1 21.26 69.9 0.7 0.25 21.07 71.3 1.6 0.25 10.56 22.12 4.78 0.5
4/3/2013 9.37 41.6 3.21 1.5 19.34 70.47 0.33 0.25* 21.39 70.39 0.21 0.25* 20.61 72.36 0.54 0.25* 10.32 24.79 2.11 0.5
4/22/2013 8.62 41.6 3.21 0.5* 18.62 70.64 0.16 0.25* 21.03 70.47 0.13 0.25* 20.61 72.61 0.29 0.25* 10.71 25.85 1.05 0.5
5/30/2013 8.73 34.16 10.65 2 18.43 70.01 0.79 0.25* 21.16 70.25 0.35 0.25* 20.59 71.61 1.29 0.25* 10.63 24.16 2.74 0.5
6/29/2013 9.72 37.12 7.69 2 19.34 70.32 0.48 0.25 21.93 70.32 0.28 0.25* 21.09 72.34 0.56 0.25* 12.16 23.82 3.08 2
7/22/2013 10.31 39.29 5.52 1.5 20.36 70.26 0.54 0.25 22.72 70.39 0.21 0.25* 21.96 72.16 0.74 0.25* 13.21 23.05 3.85 2
8/26/2013 10.09 34.55 10.26 2.5 20.62 70.39 0.41 0.25 22.86 70.31 0.29 0.25 22.23 72.32 0.58 0.25 12.91 25.32 1.58 1
9/27/2013 9.63 37.29 7.52 2 20.39 70.61 0.19 0.25 22.66 70.17 0.43 0.25 22.09 72.09 0.81 0.25 12.72 25.71 1.19 0.75

10/31/2013 9.52 38.16 6.65 2 20.17 70.75 0.05 0.07 22.59 70.42 0.18 0.13 22.41 72.34 0.56 0.2 12.72 25.92 0.98 1
11/27/2013 9.57 38.39 6.42 2 20.09 70.78 0.02 0.00 22.52 70.49 0.11 0 22.31 72.47 0.43 0.07 12.61 25.98 0.92 1
12/31/2013 9.42 39.36 5.45 2 20.01 70.8 PoP 0.00 22.39 70.46 0.14 0 22.03 72.53 0.37 0.07 12.46 26.09 0.81 1
1/30/2014 9.06 39.17 5.64 2 19.67 70.42 0.38 0.25 22.13 70.35 0.25 0 21.81 72.55 0.35 0.07 11.79 26.15 0.75 0.25
3/3/2014 8.62 38.06 6.75 2 19.29 70.17 0.63 0.25 21.86 70.09 0.51 0 21.57 72.05 0.85 0.25 11.02 26.25 0.65 0.25
3/31/2014 8.52 37.74 7.07 2 19.17 70.02 0.78 0.25 21.71 69.63 0.97 0.25 21.43 72.12 0.78 0.13 10.83 26.41 0.49 0.25
4/30/2014 8.36 37.21 7.6 2 19.02 69.81 0.99 0.25 21.59 69.74 0.86 0.25 21.27 71.81 1.09 0.25 10.71 26.31 0.59 0.25
5/27/2014 8.26 37.29 7.52 2 18.92 69.71 1.09 0.00 21.52 69.67 0.93 0.25 21.34 71.71 1.19 0.25 10.74 26.16 0.74 0.25
6/26/2014 8.02 37.47 7.34 2 18.81 69.52 1.28 0.25 21.59 69.77 0.83 0.25 21.17 71.6 1.3 0.25 10.61 26.29 0.61 0.25
7/31/2014 8.21 37.92 6.89 2 18.66 69.37 1.43 0.25 21.21 69.96 0.64 0.25 20.39 71.43 1.47 0.25 10.35 26.18 0.72 0.25
8/27/2014 8.07 38.29 6.52 1.5 18.53 69.47 1.33 0.25 21.13 70.12 0.48 0.25 20.22 71.61 1.29 0.25 10.22 26.26 0.64 0.25
10/3/2014 8.02 38.13 6.68 2 18.41 69.23 1.57 0.25 20.13 70.41 0.19 0.25 20.14 71.39 1.51 0.25 10.09 26.04 0.86 0.25
11/3/2014 8.22 38.29 6.52 2 18.52 69.37 1.43 0.25 20.29 70.36 0.24 0.25 20.27 71.47 1.43 0.25 10.17 26.16 0.74 0.25

11/24/2014 8.27 38.47 6.34 2 18.57 69.49 1.31 0.5 20.34 70.48 0.12 0.25 20.38 71.53 1.37 0.5 10.13 26.29 0.61 0.25
12/22/2014 8.16 38.39 6.42 2 18.51 69.31 1.49 0.5 20.31 70.41 0.19 0.25 20.37 71.42 1.48 0.5 10.06 26.34 0.56 0.25
1/29/2015 8.02 39.16 5.65 1.5 18.39 69.39 1.41 0.5 20.17 70.51 0.09 0.25 20.13 71.48 1.42 0.5 9.73 26.51 0.39 0.25
2/26/2015 7.92 39.06 5.75 2.5 18.42 69.51 1.29 0.5 20.11 70.59 0.01 0 20.09 71.38 1.52 0.5 9.87 26.42 0.48 0.25
3/26/2015 7.83 38.74 6.07 2.5 18.39 69.42 1.38 0.25 19.26 70.52 0.08 0 20.17 71.02 1.88 0.25 9.81 26.32 0.58 0.25
4/27/2015 8.02 38.61 6.20 3 18.29 69.52 1.28 0.5 20.17 70.48 0.12 0.25 20.22 71.56 1.34 1 9.82 26.47 0.43 0.5
5/26/2015 7.91 38.72 6.09 3 18.17 69.57 1.23 0.75 20.12 70.41 0.19 0.25 20.12 71.61 1.29 1 9.71 26.56 0.34 0.5
7/6/2015 6.03 38.96 5.85 2.5 16.29 69.86 0.94 0.5 18.07 70.49 0.11 0.25 18.17 71.93 0.97 0.75 7.41 26.82 0.08 TR*
8/3/2015 6.09 39.01 5.80 2.5 16.18 69.82 0.98 0.5 18.16 70.56 0.04 TR* 18.24 71.98 0.92 0.75 7.29 26.86 0.04 TR*
8/27/2015 7.39 39.14 5.67 2 17.46 69.74 1.06 0.25 19.03 70.54 0.06 TR* 19.39 72.03 0.87 0.5 8.11 26.90 0 TR*
10/5/2015 6.32 39.34 5.47 2 16.83 69.86 0.94 0.25 18.39 70.60 0 0 18.72 72.34 0.56 0.5 7.72 26.90 0 0
11/5/2015 6.01 39.51 5.30 2 16.62 69.79 1.01 0.25 17.96 70.60 0 0 18.51 72.26 0.64 0.5 7.39 26.90 0 0
12/3/2015 5.76 39.56 5.25 2 16.46 69.73 1.07 0.25 17.72 70.60 0 0 18.62 72.36 0.54 0.5 7.13 26.90 0 0

12/28/2015 5.62 39.63 5.18 2.25 16.32 69.77 1.03 0.25 17.62 70.60 0 0 18.42 72.31 0.59 0.5 NM NM NM 0
2/3/2016 5.32 39.72 5.09 3 16.17 69.74 1.06 0.25 17.42 70.60 0 0 18.29 72.46 0.44 0.25 NM NM NM 0
3/3/2016 5.17 39.81 5.00 3 16.12 69.79 1.01 0.25 17.39 70.60 0 0 18.23 72.49 0.41 0.25 NM NM NM 0
3/31/2016 5.26 39.77 5.04 3 16.06 69.71 1.09 0.25 17.33 70.6 0 0 18.24 72.54 0.36 0.25 NM NM NM 0
5/3/2016 5.52 39.96 4.85 3 16.27 69.59 1.21 0.25 17.47 70.6 0 0 18.39 72.39 0.51 0.25 NM NM NM 0
6/2/2016 5.67 40.07 4.74 3 16.38 69.63 1.17 0.25 17.52 70.6 0 0 18.43 72.43 0.47 0.25 7.26 26.9 0 0
7/8/2016 5.72 40.01 4.8 3 16.47 69.71 1.09 0.25 17.62 70.6 0 0 18.54 72.49 0.41 0.25 7.39 26.9 0 0
8/3/2016 5.79 40.09 4.72 3 16.59 69.7 1.1 0.25 17.69 70.6 0 0 18.51 72.53 0.37 0.25 7.46 26.9 0 0
8/30/2016 5.91 40.26 4.55 3 16.67 69.58 1.22 0.25 17.76 70.6 0 0 18.72 72.57 0.33 0.25 7.58 26.9 0 0
9/30/2016 6.06 40.13 4.68 3 16.79 69.49 1.31 0.5 17.86 70.6 0 0 18.83 72.46 0.44 0.25 7.69 26.9 0 0
11/3/2016 6.11 40.29 4.52 3 16.86 69.71 1.09 0.5 17.92 70.6 0 0 18.89 72.41 0.49 0.25 7.77 26.9 0 0

11/30/2016 6.26 40.42 4.39 3 17.03 69.94 0.86 0.75 18.09 70.6 0 0 19.12 72.32 0.58 0.25 7.92 26.9 0 0
1/4/2017 6.39 40.56 4.25 3 17.22 70.11 0.69 0.75 18.22 70.6 0 0 19.27 72.46 0.44 0.25 8.07 26.9 0 0
2/7/2017 6.44 40.51 4.3 3 17.29 70.01 0.79 0.5 18.17 70.6 0 0 19.19 72.39 0.51 0.25 8.18 26.9 0 0
3/2/2017 6.29 40.76 4.05 3 17.17 70.16 0.64 0.5 17.96 70.6 0 0 19.03 72.31 0.59 0.25 8.02 26.9 0 0
4/3/2017 6.21 40.67 4.14 2.5 17.06 70.21 0.59 0 17.89 70.6 0 0 18.97 72.39 0.51 0.25 8.06 26.9 0 0
4/27/2017 6.19 40.87 3.94 3 17.01 70.29 0.51 0 17.67 70.6 0 0 18.84 72.31 0.59 0.5 8.01 26.9 0 0
5/29/2017 6.14 40.29 4.52 3 17.23 70.24 0.56 0.25 17.84 70.6 0 0 18.94 72.47 0.43 0.25 8.34 26.9 0 0
7/5/2017 6.34 40.57 4.24 2.5 17.33 70.34 0.46 0.25 17.96 70.6 0 0 19.12 72.34 0.56 0.5 8.41 26.9 0 0
8/1/2017 6.42 40.79 4.02 3 17.39 70.39 0.41 0.25 18.09 70.6 0 0 19.23 72.27 0.63 0.5 8.52 26.9 0 0
9/5/2017 6.36 40.68 4.13 3 17.36 70.43 0.37 0.25 18.16 70.6 0 0 19.29 72.34 0.56 0.5 8.46 26.9 0 0
10/4/2017 6.29 40.69 4.12 2.5 17.31 70.41 0.39 0.25 18.21 70.6 0 0 19.36 72.3 0.6 0.5 8.41 26.9 0 0
11/2/2017 6.41 40.73 4.08 3 17.42 70.4 0.4 0.25 18.32 70.6 0 0 19.42 72.36 0.54 0.5 8.52 26.9 0 0
11/29/2017 6.52 40.82 3.99 2.5 17.49 70.36 0.44 0.25 18.43 70.6 0 0 19.57 72.34 0.56 0.5 8.67 26.9 0 0
1/2/2018 6.72 40.72 4.09 2.5 17.67 70.31 0.49 0.5 18.73 70.6 0 0 19.81 72.39 0.51 0.5 8.91 26.9 0 0
2/7/2018 6.97 40.79 4.02 2.5 17.77 70.34 0.46 0.5 18.62 70.6 0 0 19.96 72.46 0.44 0.5 8.98 26.9 0 0

Total DNAPL Pumped (gal) 144.25 19.07 5.63 21.29 15.5

Notes:
* - indicates DNAPL and groundwater mixture ND - Not detected
--- - No DNAPL pumped NM - Not measured
DTW - Depth to water (feet Below Top of Casing (BTOC)) PoP - Product on probe, not measureable
DTD - Depth to DNAPL (feet BTOC) TR- Trace amount of DNALP Exctracted

MW-44C MW-45C MW-46CMW-41B MW-57A
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TABLE 1

SUMMARY OF DNAPL RECOVERY MEASUREMENTS
UPRR HOUSTON, TX - WOOD PRESERVING WORKS

DNAPL Recovery 
Date

DTW (ft 
BTOC)

DTD (ft 
BTOC)

DNAPL 
Thickness 

(ft)

DNAPL 
Pumped 

(gal)
DTW (ft 
BTOC)

DTD (ft 
BTOC)

DNAPL 
Thickness 

(ft)

DNAPL 
Pumped 

(gal)
DTW (ft 
BTOC)

DTD (ft 
BTOC)

DNAPL 
Thickness 

(ft)

DNAPL 
Pumped 

(gal)
DTW (ft 
BTOC)

DTD (ft 
BTOC)

DNAPL 
Thickness 

(ft)

DNAPL 
Pumped 

(gal)
2/14/2013 28.56 41.41 1.54 0.25 6.57 34.09 1.61 0.25 10.01 34.1 3.1 0.25 NM NM NM 0 9.75
4/3/2013 28.09 42.36 0.59 0.25* 6.79 35.26 0.44 0.25 13.71 36.47 0.73 0.25 NM NM NM 0 5.00
4/22/2013 27.06 42.17 0.78 0.25 6.06 35.12 0.58 0.25 9.72 36.72 0.48 0.25 NM NM NM 0 2.75
5/30/2013 27.13 41.63 1.32 0.25 6.19 34.67 1.03 0.25 9.61 35.09 2.11 0.75 NM NM NM 0 7.50
6/29/2013 18.26 42.07 0.88 0.25 8.01 34.92 0.78 0.25* 10.61 35.61 1.59 0.75 NM NM NM 0 7.00
7/22/2013 16.34 41.67 1.28 0.75 8.22 34.07 1.63 0.25* 9.74 35.71 1.49 0.75 NM NM NM 0 6.50
8/26/2013 18.01 42.31 0.64 0.25 8.17 35.09 0.61 0.25 10.76 35.93 1.27 0.75 NM NM NM 0 6.50
9/27/2013 17.74 42.51 0.39 0.25 8.32 35.34 0.36 0.25 10.52 36.39 0.81 0.5 NM NM NM 0 5.75

10/31/2013 17.61 42.61 0.29 0.07 8.26 35.39 0.31 0.07 10.31 36.47 0.73 1 NM NM NM 0 5.07
11/27/2013 17.54 42.67 0.23 0.07 8.12 35.42 0.28 0.07 10.39 36.51 0.69 1 NM NM NM 0 4.74
12/31/2013 17.36 42.74 0.16 0.07 7.89 35.51 0.19 0.07 10.13 36.72 0.48 1 NM NM NM 0 4.71
1/30/2014 17.04 ND PoP 0.00 7.84 35.06 0.64 0.07 12.62 36.49 0.71 0.75 NM NM NM 0 4.67
3/3/2014 16.51 ND PoP 0.00 7.09 35.05 0.65 0.13 12.12 36.35 0.85 0.75 NM NM NM 0 4.91
3/31/2014 16.41 ND PoP 0.00 6.87 35.17 0.53 0.07 12.01 36.27 0.93 0.75 NM NM NM 0 4.98
4/30/2014 16.29 ND PoP 0.00 6.72 35.01 0.69 0.07 11.84 36.02 1.18 0.75 NM NM NM 0 5.10
5/27/2014 16.13 ND PoP 0.00 6.64 34.86 0.84 0.07 11.71 35.79 1.41 0.75 NM NM NM 0 4.85
6/26/2014 16.02 ND PoP 0.00 6.52 34.97 0.73 0.25 11.58 35.91 1.29 0.5 NM NM NM 0 5.03
7/31/2014 15.84 ND PoP 0.00 6.26 34.76 0.94 0.25 11.32 35.82 1.38 0.5 NM NM NM 0 4.75
8/27/2014 15.71 ND PoP 0.00 6.84 34.86 0.84 0.25 11.19 36.09 1.11 0.5 NM NM NM 0 4.25
10/3/2014 15.61 ND PoP 0.00 6.71 34.61 1.09 0.25 11.09 36.01 1.19 0.5 NM NM NM 0 4.75
11/3/2014 NM NM NM 0.00 6.79 34.79 0.91 0.25 11.16 36.19 1.01 0.75 9.31 19.12 6.23 2.00 7.25

11/24/2014 NM NM NM 0.00 6.77 34.93 0.77 0.25 11.21 36.27 0.93 0.5 9.39 19.62 5.73 2.00 8.00
12/22/2014 NM NM NM 0.00 6.69 34.86 0.84 0.25 11.26 36.19 1.01 0.5 9.34 19.86 5.49 2.00 8.25
1/29/2015 NM NM NM 0.00 6.48 34.92 0.78 0.25 11.06 36.34 0.86 0.5 9.14 21.29 4.06 2.00 7.75
2/26/2015 NM NM NM 0.00 6.39 34.81 0.89 0.5 11.09 36.34 0.86 0.5 9.17 19.97 5.38 2.5 10.00
3/26/2015 NM NM NM 0.00 6.27 34.91 0.79 0.25 10.93 36.42 0.78 0.5 9.12 20.31 5.04 0.75 7.25
4/27/2015 NM NM NM 0.00 6.19 34.99 0.71 0.25 10.78 36.52 0.68 0.5 9.17 20.46 4.89 2 10.50
5/26/2015 NM NM NM 0.00 6.07 35.11 0.59 0.5 10.61 36.72 0.48 0.75 9.09 20.59 4.76 2.5 12.25
7/6/2015 NM NM NM 0.00 5.03 35.32 0.38 0.25 8.52 36.91 0.29 0.75 7.01 21.16 4.19 2 10.50
8/3/2015 12.32 ND PoP 0.00 5.12 35.37 0.33 TR* 8.66 36.96 0.24 0.75 7.12 21.39 3.96 2.5 10.75
8/27/2015 13.04 ND 0.00 0.00 6.31 35.41 0.29 TR* 9.31 36.91 0.29 0.75 7.96 21.51 3.84 2 8.25
10/5/2015 12.62 ND 0.00 0.00 5.72 35.47 0.23 0.25 8.62 37.02 0.18 0.5 7.23 21.67 3.68 2 8.00
11/5/2015 12.27 ND 0.00 0.00 5.41 35.42 0.28 0.25 8.34 36.93 0.27 0.5 7.02 21.56 3.79 2 8.00
12/3/2015 12.02 ND 0.00 0.00 5.13 35.63 0.07 0.25 8.12 36.81 0.39 0.5 6.83 21.67 3.68 2 8.00

12/28/2015 NM NM NM 0.00 5.02 35.26 0.44 0.25 8.01 36.72 0.48 0.5 6.71 21.52 3.83 2.25 9.00
2/3/2016 NM NM NM 0.00 4.86 35.21 0.49 0.25 7.82 36.19 1.01 0.25 6.52 21.67 3.68 2 9.00
3/3/2016 NM NM NM 0.00 4.92 35.17 0.53 0.25 7.74 36.27 0.93 0.5 6.46 21.72 3.63 2 9.25
3/31/2016 NM NM NM 0.00 4.91 35.24 0.46 0.25 7.67 36.39 0.81 0.5 6.49 21.86 3.49 2 9.25
5/3/2016 NM NM NM 0.00 5.13 35.29 0.36 0.25 7.79 36.47 0.68 0.5 6.57 21.94 3.41 2 7.75
6/2/2016 12.32 ND 0.00 0.00 5.26 35.36 0.29 0.25 7.71 36.42 0.73 0.5 6.65 21.91 3.44 2 8.25
7/8/2016 12.44 ND 0.00 0.00 5.34 35.31 0.34 0.25 7.8 36.53 0.62 0.5 6.71 21.97 3.38 2 8.00
8/3/2016 12.52 ND 0.00 0.00 5.42 35.39 0.26 0.25 7.89 36.59 0.56 0.5 6.82 22.04 3.31 2 8.00
8/30/2016 12.67 ND 0.00 0.00 5.61 35.21 0.44 0.25 7.96 36.64 0.51 0.5 6.94 22.21 3.14 2 8.25
9/30/2016 12.81 ND 0.00 0.00 5.74 35.03 0.62 0.25 7.91 36.51 0.64 0.5 7.04 22.39 2.96 2 8.50
11/3/2016 12.92 ND 0.00 0.00 5.79 35.11 0.54 0.25 7.86 36.36 0.79 0.5 7.11 22.49 2.86 2 8.50

11/30/2016 13.16 ND 0.00 0.00 6.03 35.23 0.42 0.25 7.97 36.47 0.68 0.75 7.29 22.67 2.68 2 8.75
1/4/2017 13.24 ND 0.00 0.00 6.17 35.09 0.56 0.5 8.04 36.36 0.79 0.75 7.42 22.74 2.61 2 8.75
2/7/2017 13.29 ND 0.00 0.00 6.26 35.01 0.64 0.5 8.12 36.21 0.94 0.75 7.48 22.93 2.42 2.5 9.00
3/2/2017 13.17 ND 0.00 0.00 6.16 35.09 0.56 0.5 8.01 36.26 0.89 0.75 7.36 23.26 2.09 2 8.50
4/3/2017 13.04 ND 0.00 0.00 6.09 35.13 0.52 0.5 7.93 36.43 0.72 0.75 7.29 23.34 2.01 2 7.50
4/27/2017 13.14 ND 0.00 0.00 6.12 35.2 0.45 0.5 7.86 36.52 0.63 0.75 7.36 23.42 1.93 2 8.00
5/29/2017 13.41 ND 0.00 0.00 6.29 35.06 0.59 0.5 7.94 36.41 0.74 0.75 7.51 23.51 1.84 2 7.75
7/5/2017 13.57 ND 0.00 0.00 6.39 35.14 0.51 0.25 8.04 36.36 0.79 0.75 7.79 23.59 1.76 2 7.25
8/1/2017 13.69 ND 0.00 0.00 6.47 35.21 0.44 0.25 8.16 36.31 0.84 0.75 7.89 23.51 1.84 2 8.00
9/5/2017 13.79 ND 0.00 0.00 6.56 35.34 0.31 0.25 8.22 36.47 0.68 0.75 7.81 23.48 1.87 2 8.25
10/4/2017 13.71 ND 0.00 0.00 6.63 35.39 0.26 0.25 8.29 36.56 0.59 0.75 7.89 23.51 1.84 2 7.75
11/2/2017 13.91 ND 0.00 0.00 6.74 35.31 0.34 0.25 8.37 36.51 0.64 1 7.97 23.59 1.76 2 8.50
11/29/2017 14.02 ND 0.00 0.00 6.79 35.29 0.36 0.25 8.33 36.59 0.56 1 8.02 23.67 1.68 2 8.00
1/2/2017 13.06 ND 0.00 0.00 6.34 35.34 0.31 0.25 8.07 36.72 0.43 1 8.17 23.82 1.53 2 8.25
2/7/2018 12.42 ND 0.00 0.00 6.42 35.31 0.34 0.25 8.17 36.91 0.24 1 8.29 23.97 1.38 2 8.25

Total DNAPL Pumped (gal) 2.71 15.12 38.75 81 449.56

Notes:
* - indicates DNAPL and groundwater mixture ND - Not detected
--- - No DNAPL pumped NM - Not measured
DTW - Depth to water (feet Below Top of Casing (BTOC)) PoP - Product on probe, not measureable
DTD - Depth to DNAPL (feet BTOC) TR- Trace amount of DNALP Exctracted

MW-57B MW-70B MW-75B MW-78A

Approx DNAPL 
Recovered (gal)
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