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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 

groundwater/DNAPL interface, and the total depth of the well relative to the top of casing prior to 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 June 

2018 is provided in 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 34 months).  Following installation of MW-78A in May 2014 in the Englewood Industrial 

Yard and detection of DNAPL in the well, MW-78A was incorporated in 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 1.14 feet (June 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 thicknesses 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).  From November 29, 2017 through March 1, 2018, 

thicknesses decreased from 0.49 feet to 0.24 feet.  Over the past three months, thicknesses in MW-12B 

have slightly increased from 0.24 feet to 0.39 feet.  DNAPL thicknesses in MW-41B during the first 

months of the recovery activities increased to 10.26 feet (August 2013).  Measured thicknesses 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.  Since August 2017, DNAPL thickness in MW-41B has been relatively 

stable over that period fluctuating only about 0.2 feet in the monthly measurements (3.99 feet to 4.18 feet) 

over that time (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 

fluctuated from 0.17 feet (May 2018) to 0.29 feet (June 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. 
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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 

early October 2014.  Over the past six months, DNAPL thickness in MW-70B has remained relatively 

stable ranging from 0.31 feet (January 2018) to 0.44 feet (June 2018) thick.  DNAPL thickness in MW-75B 

has fluctuated over the past six months from 0.19 feet (May 2018) to 0.43 feet (January 2018).  

• C-TZ Wells:  Similar to the wells measured in the other units, DNAPL thicknesses in the C-TZ wells MW-

44C, MW-45C, and MW-46C significantly decreased over the first two months of recovery activities, with 

some sporadic increases from May through August 2013 (Figure 2).  From December 2013 through early 

October 2014, C-TZ wells MW-44C, MW-45C, and MW-46C showed increasing DNAPL thicknesses with 

the largest increase at MW-44C increasing about 1.57 feet.  Since August 2015, no DNAPL has been 

detected in MW-45C.  MW-44C was unable to be measured during March, April, and May 2018 due to 

road construction activities that had covered the well.  Before this interruption, the DNAPL thickness in 

MW-44C had remained relatively stable from July 2017 to February 2018, ranging from 0.37 feet 

(September 2017) to 0.49 feet (February 2018). The DNAPL thickness measurement in late June 2018 

was similar to measurements from earlier in the year.  For well MW-46C, there has been a slight 

decrease in measured DNAPL thickness over the past five months going from 0.58 feet (March 2018) to 

0.33 feet (June 2018).  Well MW-34C was gauged in October 2013, and no DNAPL was measured in the 

well (the well historically had DNAPL sporadically present).  In May 2014, replacement well MW-34CR 

was installed and is now gauged as part of the recovery program.  However, no DNAPL has been 

detected in the well. 

Monitoring well MW-23C was added to the pilot test program in early November 2014.  The initial DNAPL 

thickness in the well in November 2014 was 2.09 feet.  Through October 2016, the DNAPL thickness has 

steadily decreased to less than one foot in the well, with a slight increase from October 2016 to February 

2017. Since February 2017, there has been a steady decrease in DNAPL thickness from 1.06 feet to 0.43 

feet (June 2018).   

• DNAPL Recovery: From February 2013 through June 2018, an estimated 495 gallons of creosote DNAPL 

have been recovered from the wells, with monthly DNAPL recovery volumes increased after the January 

2015 event (changed pumping techniques).  Over the past six months, recovery has ranged from 

approximately 8.25 to 10.75 gallons per month (Table 1). 

 

With the on-going monthly DNAPL recovery activities, the overall trend in DNAPL thicknesses over the past six 

months has been either 1) a decreasing trend in the wells with a significant DNAPL thickness (MW-41B and MW-

78A) or 2) a relatively stable trend for the wells with less than a foot of measurable DNAPL thickness.  Based on 

the overall observations, the current recovery procedures are achieving the response action objective of removing 

the readily recoverable DNAPL from the wells as well as reducing the overall thicknesses.  Therefore, there are 

no proposed changes to the recovery activities at this time. 
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If you have any questions or need additional information, please feel free to call me at (512) 671-3434 or Mr. 

Kevin Peterburs of UPRR at (414) 267-4164.   

 

Sincerely,  

Golder Associates Inc. 

 

 

Eric Matzner, P.G.  

Associate Hydrogeologist  

 

 

CC: Waste Program Manager, TCEQ Region 12, Houston 
Mr. Kevin Peterburs, UPRR – Milwaukee, WI 

 
Attachments: Table 1 - Summary of DNAPL Recovery Measurements 

Figure 1 – In-Well DNAPL Thickness – June 2018 
Figure 2 - DNAPL Recovery Activities February 2013 - June 2018 
Attachment A – Recovered DNAPL Waste Manifest 
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TABLE 1

SUMMARY OF DNAPL RECOVERY MEASUREMENTS
UPRR HOUSTON, TX - WOOD PRESERVING WORKS
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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
3/1/2018 7.36 45.96 0.24 1 23.96 77.41 0.39 0.25 5.38 36.13 0.27 0.25 NM NM NM 0 18.38 ND 0 0
4/2/2018 7.29 45.94 0.26 1 23.9 77.32 0.48 0.5 5.31 36.18 0.22 0.25 NM NM NM 0 18.29 ND 0 0
5/1/2018 8.17 45.91 0.29 1 24.47 77.39 0.41 0.5 6.12 36.23 0.17 0.5 NM NM NM 0 18.33 ND 0 0
6/1/2018 8.49 45.86 0.34 1 24.81 77.31 0.49 0.5 6.41 36.19 0.21 0.5 NM NM NM 0 18.62 ND 0 0
6/29/2018 8.62 45.81 0.39 1.25 24.99 77.37 0.43 0.5 6.59 36.11 0.29 0.75 NM NM NM 0 18.91 ND 0 0

Total DNAPL Pumped (gal) 69.25 21 41.74 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 DNAPL Exctracted

MW-32B MW-33BR

DNAPL Recovery 
Date

MW-34C/MW-34CR (July 2014)MW-23CMW-12B
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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
3/1/2018 7.16 40.63 4.18 2 NM NM NM 0 18.79 70.6 0 0 20.02 72.32 0.58 0.5 9.22 26.9 0 0
4/2/2018 7.13 40.71 4.1 2 NM NM NM 0 18.72 70.6 0 0 19.81 72.39 0.51 0.5 9.16 26.9 0 0
5/1/2018 8.26 40.76 4.05 2 NM NM NM 0 19.31 70.6 0 0 20.62 72.46 0.44 1 9.34 26.9 0 0
6/1/2018 8.71 40.81 4 2.25 18.31 70.17 0.63 0.75 19.47 70.6 0 0 20.87 72.51 0.39 1 9.67 26.9 0 0
6/29/2018 9.02 40.71 4.1 2.5 18.79 70.39 0.41 0.75 19.67 70.6 0 0 20.97 72.57 0.33 1 9.87 26.9 0 0

Total DNAPL Pumped (gal) 155 20.57 5.63 25.29 15.5

Notes:
* - indicates DNAPL and groundwater mixture ND - Not detected MW-44C not measured 3/1/18 - 5/1/18 due to inability to locate well during construction.
--- - 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 DNAPL 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
1/2/2018 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
3/1/2018 12.58 ND 0.00 0.00 6.67 35.21 0.44 0.5 8.31 36.94 0.21 1 8.47 23.91 1.44 2 7.50
4/2/2018 12.46 ND 0.00 0.00 6.61 35.16 0.49 0.5 8.26 36.89 0.26 0.75 8.39 23.97 1.38 2.25 7.75
5/1/2018 13.04 ND 0.00 0.00 7.22 35.23 0.42 1.25 8.92 36.96 0.19 0.75 9.02 24.06 1.29 2 9.00
6/1/2018 13.29 ND 0.00 0.00 7.42 35.29 0.36 1 9.34 36.91 0.24 0.75 9.21 24.13 1.22 2 9.75
6/29/2018 13.47 ND 0.00 0.00 7.58 35.21 0.44 1 9.67 36.82 0.33 0.75 9.39 24.21 1.14 2.25 10.75

Total DNAPL Pumped (gal) 2.71 19.37 42.75 91.5 494.31

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 DNAPL Exctracted

MW-75B MW-78A

Approx DNAPL 
Recovered (gal)

MW-57B MW-70B
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DNAPL Recovery Activities February 2013 - June 2018 
UPRR Houston Wood Preserving Works



ATTACHMENT A 

Recovered DNAPL Waste 
Manifest 





B.

C.

D.

E.

G.

H.

LAND DISPOSAL RESTRICTION NOTIFICATION FORM

For Wastes Subject to the Treatment Standards Found in 40 CFR 268

Generator Name: Union Pacific Railroad

WMDS

CH1269245

LDR

CODES

A.

WW/ NWW

Order No: 162513

Manifest No: 012011456FLE

EPA Waste Codes / Underlying Hazardous Constituents

F034 /

LDR Code

E

Restricted Waste Meets Treatment Standards (40 CFR 268.7(a) (3))
The restricted waste identified above meets the treatment standards in 40 CFR 268.40 or Alternative LDR treatment standards for contaminated soil
40 CFR 268.49 and can be landfill disposed without further treatment. I have attached all supporting analytical data, where available.
I certify under penalty of law that I personally have examined and am familiar with the waste through analysis and testing or through knowledge of the
waste to support this certification that the waste complies with the treatment standards specified in 40 CFR Part 268 Subpart D. I believe that the
information I submitted is true, accurate and complete. I am aware that there are significant penalties for submitting a false certification, including the
possibility of a fine and imprisonment.

Restricted Waste Treated To Treatment Standards (40 CFR 268.7(b) (1) and 268.7 (b) (2))
The treatment residue, or extract of such residue, or the restricted waste identified above has been tested to assure that the treatment residues or
extract meet all applicable treatment standards in 40 CFR 268.40 and/or performance standards in 40 CFR 268.45. I have attached all supporting
analytical data, where available.
I certify under penalty of law that I personally have examined and am familiar with the waste through analysis and testing or through knowledge of the
waste to support this certification that the waste complies with the treatment standards specified in 40 CFR Part 268 Subpart D. I believe that the
information I submitted is true, accurate and complete. I am aware that there are significant penalties for submitting a false certification,
including the possibility of a fine and imprisonment.

Restricted Waste With Technology Based Treatment Standards (40 CFR 268.7(b) (4))
I certify under penalty of law that I personally have examined and am familiar with the treatment technology and operation of the treatment process
used to support this certification and that based on my inquiry of those individuals immediately responsible for obtaining this information. I believe
that the treatment process has been operated and maintained properly so as to comply with the treatment standards specified in 40 CFR 268.40,
without impermissible dilution of the prohibited waste. I am aware that there are significant penalties for submitting a false certification, including the
possibility of a fine and imprisonment.

Restricted Waste Decharacterized But Requires Treatment For UHC (40 CFR 268.9)
I certify under penalty of law that the waste has been treated in accordance with the requirements of 40 CFR 268.40 to remove the hazardous
characteristic. This decharacterized waste contains Underlying Hazardous Constituents (UHC) that require further treatment to meet the universal
treatment standards. I am aware that there are significant penalties for submitting a false certification, induding the possibility of a fine and
imprisonment.

Restricted Waste Subject To Treatment (40 CFR 268.7(a) (2))
The restricted waste identified above must be treated to the applicable treatment standards in 40 CFR 268.40, or treated to comply with applicable
prohibitions set forth in Part 268.32 or RCRA Section 3004(d). I have attached all supporting analytical data, where available.
Hazardous Debris Subject To Treatment (40 CFR 268.45)
This hazardous debris identified above must be treated to the alternative treatment standards in 40 CFR 268.45.

Restricted Waste Subject To A Variance or Extension (40 CFR 268.7(a) (4))
This restricted waste identified above is subject to a case by case exemption under 40 CFR 268.5, an exemption under 40 CFR 268.6 or a
nationwide capacity variance under Subpart C of 40 CFR 268, and is not prohibited from land disposal. LDR prohibitions become effective on

(date) for this restricted waste. The corresponding treatment standard(s) are promulgated in 40 CFR 268.40. I have attached all
supporting analytical data, where available.

Restricted Waste Managed In A "Lab Pack" (40 CFR 268.7(a) (9))
I certify under penalty of law that I personally have examined and am familiar with the waste and that the lab pack contains only waste that have
been excluded under appendix IV to 40 CFR Part 268 and that this lab pack will be sent to a combustion facility in compliance with the alternative
treatment standards for lab packs at 40 CFR 268.42(c). I am aware that there are significant penalties for submitting a false certification, including
the possibility of a fine and imprisonment.

I certify and warrant that the information that appears on this form, and appended documents, is true and correct. I have correctly indicated
how my waste is to be managed in accordance with 40 CFR 268. My certification is based on personal examination of the information
submitted, or is based on my, inquiriewfthose individuals responsible for obtaining the information.

Authorized signatur* 7h 7$74 Title #6€440,4 #464,04 MAAA Date (>@1-I'8
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