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Docket No. 2014-1487-MSW 
Municipal Solid Waste Permit No. 1312A 

 
APPLICATION OF: § BEFORE THE 
 § 
THE CITY OF FARMERS BRANCH, § 
CAMELOT LANDFILL TX, LP § TEXAS COMMISSION ON 
MODIFICATION FOR SLURRY § 
WALL INSTALLATION and § 
MONITOR WELLS INSTALLATION § ENVIRONMENTAL QUALITY 
 

REPLY IN SUPPORT OF MOTION TO OVERTURN AND REQUEST FOR STAY 

TO THE HONORABLE COMMISSIONERS: 

COMES NOW, the City of Carrollton (“Carrollton”) and files this Reply in Support of 

Motion to Overturn the Executive Director’s (“ED’s”) decision to grant the City of Farmers 

Branch’s (“Applicant” or “City of Farmers Branch”) application for a modification to authorize 

the installation of a slurry wall and monitor wells at the Camelot Landfill, located in Denton 

County, Texas and operating under municipal solid waste Permit Number 1312A.  

I. Summary 

In their response briefs, the Applicant, ED, and Office of Public Interest Counsel 

(“OPIC”) all claim that a slurry wall will act as a hydraulic barrier to groundwater contamination 

and provide additional protection of the human health and environment. But the question is not 

simply whether having a slurry wall is better than not having a slurry wall. The question is 

whether this proposed slurry wall will be an effective barrier to the outward migration of 

contamination that is occurring along the southern boundary of the Camelot Landfill. Carrollton 

is deeply concerned about the Applicants’ failure to properly address the volatile organic 

compounds (VOCs) and other hazardous constituents that have been detected in groundwater 

samples from monitoring wells at the Camelot Landfill and the increasing plume of 

contamination that has been occurring for almost two decades. Carrollton shares a boundary with 

the landfill and owns land abutting the landfill. 
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Carrollton is supportive of appropriate measures to remedy the contamination that has 

been present at the landfill for almost 20 years.  But that does not mean Carrollton is supportive 

of Applicant’s installation of a poorly designed slurry wall that may exacerbate the migration of 

contamination and increase, rather than decrease, the plume that has migrated outside the waste 

disposal area of the landfill.  Simply put, the Applicant has not provided sufficient technical 

information to demonstrate that the slurry wall will be an effective control of the existing and 

ongoing release of hazardous constituents from his landfill.  Because the Applicant, ED, and 

OPIC all fail to address the issues raised by Carrollton in any meaningful way, Carrollton 

respectfully requests that the Commission grant the Motion to Overturn and send Applicant back 

to the drawing board to design an appropriate solution to the contamination.  In addition, 

Carrollton requests that the Applicant be directed to pursue the installation of a slurry wall in his 

pending Major Amendment Application as he has failed to demonstrate that it will serve as an 

effective corrective action remedy and, thus, cannot proceed as a Modification. 1 

II. Argument 
 

A. Contrary to the ED’s assertions Applicant has not complied with the plain language 
of 30 TAC § 330.409(g)(1)(B). 

 
It is interesting to note at the outset that Applicant did not respond at all to Carrollton’s 

concerns regarding the Applicant’s failure to comply with several RCRA corrective action 

provisions.  Only the ED responded to these concerns.  In response to this particular issue, the 

ED states that the “combined existing groundwater monitor wells and groundwater monitoring 

wells authorized by the issued Modification comply with the requirements of 30 TAC § 

330.409.”2  However, this is incorrect.  There has been no compliance with this requirement, as 

Applicant has not installed any new groundwater monitoring wells along the point of compliance 

                                                            
1 Carrollton has filed an Appendix in support of Motion to Overturn and this Reply.  Documents contained in the 
Appendix will be referred to as “App. Ex. __.”  The new documents filed with this Reply supplement the documents 
filed with the MTO and will be numbered sequentially following the last Exhibit number filed with the MTO. 
2 See Executive Director’s Response at pp. 3-4. 
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in accordance with § 330.409(g)(1)B).3 

Section 330.409(g)(1)(B) provides if a groundwater protection standard has been 

exceeded as the result of a sampling event that the owner or operator shall notify the ED and 

appropriate local government in writing and: 

shall also … install at least one additional monitoring well between the 
monitoring well with the statistically significant level and the next adjacent wells 
along the point of compliance before the next sampling event and sample those 
wells in accordance with subsection (d)(a) of this section.4 
 

As noted by the plain language of the rule, this is not a discretionary requirement.  Rather, it is a 

mandatory requirement.5 

Our expert, Mr. Stephen D. Phillips, PG, has conducted a review of the groundwater 

monitor reports filed for this site over time and has developed a series of maps depicting the size 

and location of the groundwater contamination plume as snapshots in time.6  For this Reply, Mr. 

Phillips has identified on those maps the § 330.409(g)(1)(B) required monitoring wells that 

should have been installed following each sampling result from December 1997 through 

December 2013.7  By December of 2013 six (6) additional monitor wells should have been 

installed and operating had Applicant complied with the provisions of § 330.409(g)(1)(B).8 

This is not merely an empty error.  If Applicant had installed these additional wells and 

collected data from them over time there would be additional information about the movement 

and growth of the contamination plume over the course of the past 2 decades.9  With that 

information both the Applicant and the ED would have been better informed of the nature and 
                                                            
3 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶¶4 and 8. 
4 30 TAC § 330.409(g)(1)(B).  (Emphasis added). 
5 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶6. 
6 This series of maps shows the growth of the contamination plume over the timeframe from December 1997 
through December 2013.  It is attached to Carrollton’s Motion to Overturn and Request for Stay as App. Ex. 33; See 
App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶7. 
7 App. Ex. 37, Series of Maps depicting change in size and location of contamination plume with § 330.409(1)(g)(B) 
wells added; See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶7. 
8 For a detailed discussion of the sampling events and additional groundwater monitoring wells that should have 
been installed pursuant to § 330.409(g)(1)(B), see App. Ex. 36, Supplemental Affidavit of Stephen D. Phillips, PG at 
¶8. 
9 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶9. 
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extent of the contamination and perhaps more knowledgeable about the selection of the best 

corrective action remedy.10  In addition, the installation of these additional monitoring wells may 

well have helped in providing information as to the original source of the contamination and the 

location of any breach in the landfill liner.11  This information would have been and still would 

be invaluable in designing an effective corrective action remedy.12 

B. Failure to adequately comply with RCRA Corrective Action Measures nullifies the 
slurry wall from acting as an effective remedy. 

 
The above-described errors compounded with other failings of the Applicant to comply 

with the groundwater monitoring and corrective action measures of 30 TAC Ch. 330, Subchapter 

J, as fully described in Carrollton’s MTO demonstrate that Applicant has not adequately 

complied with nor evaluated the plume of contamination along the southern boundary of the 

Landfill.13  That plume of contamination is increasing in size and a significant portion of it lies 

outside the proposed boundary of the slurry wall.14  As mentioned exhaustively in our Motion to 

Overturn and Request for Stay, Applicant has not even adequately identified the source of the 

contamination, stalwartly clinging to the theory that landfill gas is the “cause” of the 

contamination.15  While landfill gas may (or may not) be the pathway that carries the 

contamination out of the landfill, it is not the “source” of the contamination.  The source of the 

contamination within the landfill has never been identified, located or characterized.16   

Moreover, in its Assessment of Corrective Measures, the Applicant rejected a slurry wall 

as an alternative remedy claiming that a slurry wall “does nothing to reduce the mass or source 

                                                            
10 Id. 
11 Id. 
12 Id. 
13 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶3. 
14 App. Ex. 36, Supplemental Affidavit of Stephen D. Phillips at ¶11; App. Ex. 37, figure 5, showing approximate 
location of slurry wall. 
15 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶11. 
16 Id. 
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of VOCs and arsenic.”17  If the slurry wall has been rejected by the Applicant as an effective 

remedy previously, the Applicant must make some kind of demonstration about why it was 

wrong then and why he now believes it to be the proper remedy which should include a 

groundwater fate and transport modeling assessment.18  Applicant suggests that parties to a 

federal lawsuit have discussed the slurry wall as a potential path to resolving that litigation.  

However urgent the resolution of that lawsuit may be, it does not excuse the Applicant from 

complying with the RCRA Corrective Action regulatory requirements. 

Applicant has so inadequately failed to comply with the RCRA Correction Action 

provisions of 30 TAC Ch. 330, Subchapter J that a slurry wall cannot qualify under the record 

Applicant has created as an effective corrective action remedy.19  Moreover, new information 

about the presence of leachate revealed by Applicant in its response brief filed in the proceeding 

on Carrollton’s Motion to Overturn the Applicant’s Modification for Leachate Well Installation20 

casts serious doubts about the accuracy of the RCRA Corrective Action process that has been 

conducted to date.21  Applicant has provided new information that leachate is present in the pre-

Subtitle D area of the landfill.  Applicant states that it conducted a pilot project that involved the 

removal of leachate from the pre-Subtitle D area “using a portable pump temporarily place (sic) 

in various 36-diameter landfill gas collection wells.”22   

The presence of leachate buildup within the pre-Subtitle D area of the landfill comes as a 

surprise to Carrollton and contradicts statements that the Applicant has made in revisions to the 

Major Amendment Application as recently as August 22, 2013 wherein Applicant states “[a] 

                                                            
17 App. Ex. 23, Assessment of Corrective Measures at p. 12, Supplemental Affidavit of Stephen D. Phillips, PG  at 
¶12. 
18 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶12. 
19 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶13. 
20 In a parallel action, the Applicant filed a Modification for Leachate Removal Well Installations.  That 
Modification was approved by the Executive Director on September 23, 2014 and is the subject of a Motion to 
Overturn filed by Carrollton.  See TCEQ Docket No. 2014-1639-MSW. 
21 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶14. 
22 See City of Farmers Branch’s Response to City of Carrollton’s Motion to Overturn, TCEQ Docket No. 2014-
1639-MSW, at p. 10; See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶14. 
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review of the construction reports for each [landfill gas extraction well] show that the existing 

waste fill area is relatively dry.”23  Based on information in the Major Amendment application, 

the landfill gas extraction wells in the pre-Subtitle D area terminate anywhere from 10 feet, 5 

feet, or 3 feet from the bottom of the waste and another set of these wells terminates at the base 

of the waste.24  Applicant does not indicate which of these landfill gas extraction wells were used 

in the pilot study.25  However, if the Applicant used the wells that terminate 10 feet above the 

base of the landfill that would indicate that leachate has collected to a level of 10 feet or higher 

over the base of the landfill.26  This is a game changer in terms of the RCRA Corrective Action 

evaluations that have taken place.27  If indeed leachate has collected to those levels within the 

landfill, there is a very high probability that leachate is migrating out of the landfill and is the 

cause of the plume of contamination, not landfill gas.28 

For this reason alone, the slurry wall Modification should be overturned and Applicant 

should be directed to return to the proverbial drawing board to take into account leachate buildup 

within the landfill, re-perform the Assessment of Corrective Measures, and re-evaluate the 

Selection of Remedy.  The Applicant should also be ordered to install the required § 330.409 

monitor wells to more thoroughly evaluate the plume of contamination.  Finally, Applicant 

should be required to revise and update his Major Amendment Application to take into account 

the new information about the leachate buildup in the pre-Subtitle D area. 

C. Not every slurry wall will perform as an effective hydraulic barrier. 
 

Applicant, ED and OPIC all contend that the proposed slurry wall will be protective of 

human health and the environment and will be an effective barrier to groundwater migration.  

                                                            
23 See App. Ex. 1, Major Amendment at IIIB -9 (rev’d August 22, 2013; See App. Ex. 36, Supplemental Affidavit 
Stephen D. Phillips, PG at ¶15. 
24 App. Ex. 1, Major Amendment at Sheet IIIA-A.12A, IIIA-A.20 and IIIA-A.21; See App. Ex. 36, Supplemental 
Affidavit Stephen D. Phillips, PG at ¶15. 
25 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶15. 
26 Id. 
27 Id. 
28 Id. 
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The ED, in particular, cites and relies upon an EPA report entitled “Evaluation of Subsurface 

Engineered Barriers at Waste Sites” (EPA 542-R-98-005).29  The ED asserts that EPA’s report 

documents the “use of a slurry wall as an effective hydraulic barrier at waste facilities requiring 

corrective action”30 and that EPA’s report further states “under well designed and constructed 

conditions, such vertical barriers perform as designed.”31  This statement though begs the 

question of whether the slurry wall at issue is “well designed” and whether it will be 

“constructed under good conditions.”  As the ED has noted, EPA does not conclude emphatically 

that every slurry wall will perform as designed only those well designed and constructed slurry 

walls will do so.   

In fact, EPA’s report states “[t]he evidence showed that of the 36 sites, 8 had met and 17 

may have met the performance objectives established by the owner or regulatory agency for that 

system.”32  The report did note that “[b]ased on data from 25 of the 36 sites studied, subsurface 

engineered barriers are effective containment systems for the short and middle term, if properly 

designed and installed.”33  However, it should be noted that the 36 sites analyzed in the EPA 

report were a select subset from an original list of 162 sites and represented the best monitored 

and documented sites.  Accordingly, based upon the selection criteria, “the sites selected for 

detailed evaluation [by EPA] are, by definition, not representative of subsurface engineered 

barrier sites.”34 

The ED also fails to note that “active containment” was the most prevalent of the 

                                                            
29 Executive Director’s Response to the City of Carrollton’s Motion to Overturn and Request for Stay at pp. 5 and 7-
8; See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶16. 
30 Executive Director’s Response to the City of Carrollton’s Motion to Overturn and Request for Stay at p 5; App. 
Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶16. 
31 Executive Director’s Response to the City of Carrollton’s Motion to Overturn and Request for Stay at p. 8; App. 
Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶16. 
32 App. Ex. 15, “Evaluation of Subsurface Engineered Barriers at Waste Sites” (EPA 542-R-98-005), Executive 
Summary at p. vii.  (Emphasis added); App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶17. 
33 Id. at § 6.1 Conclusions, at p.9; App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶17. 
34 Id. at § 2.4 Limitations of the Selection Process, at p. 14; App. Ex. 36, Supplemental Affidavit Stephen D. 
Phillips, PG at ¶17. 
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containment sites studied in EPA’s report.35  “Active containment includes a vertical subsurface 

barrier, often a surface horizontal barrier (cap), and some form of groundwater or leachate 

withdrawal inside the containment to maintain the groundwater elevation at a level lower inside 

the barrier than outside.”36  The slurry wall proposed by the Applicant is a “passive” containment 

system because there are no contaminated groundwater removal wells located between the 

proposed slurry wall and the landfill by which to make it an active system.37  While Applicant 

has proposed to install a set of leachate removal wells in the landfill's pre-Subtitle D area by a 

separate Modification, Applicant has steadfastly asserted that the pre-Subtitle D liner system has 

not been breached and it is only the landfill gas that has found a path of migration outward.  

Accordingly, the leachate collection wells Applicant proposes could not be effective in 

converting this slurry wall into an active system nor act to withdraw groundwater between the 

landfill and the proposed slurry wall.38 

Without a dewatering system on the landfill side of the slurry wall, the slurry wall would 

effectively act as a dam as water builds up behind it.39  As a result the slurry wall could fail as a 

remedial action as groundwater could mound behind it and be redirected around the west end of 

the slurry wall or flow beneath it through the shale, which is laterally fractured.40  In addition, the 

contamination that has migrated outside of the landfill will be stranded in the area between the 

slurry wall and the sidewall liner and there will be no barrier to prevent additional contamination 

from migrating into that area and subsequently migrating out the west end of the slurry wall.41 

Applicant attempts to justify the performance of the slurry wall by representing that there 

have been over 100 borings completed at the site that together with regional and area water well 

                                                            
35 Id. at § 5.1 Performance Basis, at pp. 80; App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶18. 
36 Id. at § 5.1 Performance Basis, at pp. 80; App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶18. 
37 See App. Ex. 36, Supplemental Affidavit of Stephen D. Phillips, PG at ¶19. 
38 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶19. 
39 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶20. 
40 App. Ex. 37, 1991 Soil Liner Evaluation Report, at p. 10; App. Ex. 36, Supplemental Affidavit Stephen D. 
Phillips, PG at ¶20. 
41 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶21. 
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information “confirm that the Eagle Ford Shale Zone within the landfill permit boundary area is 

a thick, continuous, and low permeability shale zone.”42  Applicant is incorrect in his evaluation 

of the site borings.43  The majority of the borings performed at the landfill site that penetrate the 

unweathered shale are in the north and central area of the landfill.44  Along the southern pre-

Subtitle D area of the landfill, the borings along that edge merely tag the shale.45  While 

Applicant may be correct when he states over 20 borings are located within 100 feet of the slurry 

wall location,46 those borings do not demonstrate the thickness or suitability of the Eagle Ford 

Shale to act as a confining unit in that area.  

Applicant mistakenly under-estimates the likelihood of encountering gravel in the trench 

dug for the slurry wall.47  Applicant states that “[t]ypically less than one foot of gravelly material 

is present discontinuously over the Eagle Ford Shale . . .  and the gravelly material will be mixed 

with a bentonite clay matrix throughout the total depth of the slurry wall and not adversely 

impact the slurry wall.”48  However, this is an average depth and certainly does not take into 

account any site specific discovery of gravel along the path of the slurry walls.49  In addition, the 

Applicant states in the Major Amendment application that the “[a]lluvium is a coarsening 

downward sequence of clays, sands and gravels” and that there were “former sand and gravel 

pits … within the proposed permit boundary.”50  The borings along the southern boundary of the 

landfill show significant gravel above the Eagle Ford, in particular boring MW 28 shows a 

                                                            
42 See City of Farmers Branch’s Response to the City of Carrollton’s Motion to Overturn, at p. 13. 
43 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶23. 
44 App Ex. 1, Major Amendment, Figure IIIG-B- See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG 
at ¶22. 
45 App Ex. 1, Major Amendment, Figure IIIG-B- See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG 
at ¶23. 
46 See City of Farmers Branch’s Response to City of Carrollton’s Motion to Overturn, at p. 14. 
47 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶24. 
48 See City of Farmers Branch’s Response to City of Carrollton’s Motion to Overturn, at p. 15. 
49 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶24. 
50 See App. Ex. 1, Major Amendment, Section 9.1 Geology and Soils, pg. I/II-9-1; See App. Ex. 36, Supplemental 
Affidavit Stephen D. Phillips, PG at ¶25. 



10 
 

section of gravel approximately 4 feet in depth.51  Moreover, Applicant has no construction 

specifications that address the presence of gravel.52  The presence of gravel along a slurry wall 

alignment can result in permeable windows from gravel not being adequately extracted from the 

trench bottom and/or from gravel either segregating in or settling out from the soil-bentonite 

backfill resulting in higher permeability.53 

Finally, desiccation of the slurry wall can cause cracks and fissures to form in the 

unsaturated zone which will create a pathway of migration for landfill gas.54  Applicant has 

indicated that the average depth of the slurry wall is expected to be approximately 30 feet.55  

Accordingly, the probable saturation zone of the slurry wall will be within approximately 10 feet 

of the top of the Eagle Ford Shale.56  The upper 20 feet of the slurry wall will have a moderate to 

high plasticity index and will experience volumetric change with seasonal changes in soil 

moisture content.57  During times of drought and hot dry conditions soil cracking will likely 

occur in this unsaturated zone of slurry wall soil-bentonite backfill.58  If cracking indeed occurs, 

the slurry wall would be useless for preventing landfill gas migration.59 

All of the above deficiencies demonstrate a significant potential for substandard 

performance for this slurry wall as a hydraulic barrier as well as significant potential for altering 

or modifying contamination pathways to actually increase environmental risks.  This slurry wall 

could cause “damming” or “mounding of groundwater behind the slurry wall, a commonly 

observed consequence, could create a pathway for migration of contamination through 

                                                            
51 See App. Ex. 1, Major Amendment,  Slurry Wall Section A, Drawing A.17, Sheet IIIA-A.17; See App. Ex. 36, 
Supplemental Affidavit Stephen D. Phillips, PG at ¶25. 
52 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶25. 
53 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶26. 
54 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶27. 
55 City of Farmers Branch’s Response to City of Carrollton’s Motion to Overturn, at p. 15; See App. Ex. 36, 
Supplemental Affidavit Stephen D. Phillips, PG at ¶27. 
56 See App. Ex. 1, Major Amendment, 2012 Major Amendment Application, Slurry Wall Sections A and B, 
Drawings A.17 and A.18, Sheets IIIA-A.17 and A.18; See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, 
PG at ¶27. 
57 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶27.  
58 Id. 
59 Id. 
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permeable gravel windows and could easily redirect groundwater particularly around the west 

end of the slurry wall, all of which could bypass existing monitoring locations and potentially 

newly proposed monitoring well MW-13R2. 

D. Applicant has mischaracterized the declining values of the concentrations of 
hazardous compounds detected in the monitoring wells. 

 
Applicant has consistently indicated that the concentrations of hazardous compounds 

reported in the groundwater are declining.60  This statement is false and misleading.  Based on 

the Time Series charts provided by the applicant in its Groundwater Reports, there has been an 

overall increase in compounds in several monitoring wells.61  For example: 

 Sample results for MW-1R, which is one of the applicant’s upgradient 

monitoring wells, 1,1-dichcloroethane (DCA) show an overall increase 1996 to 

2013. 

 Sample results for MW-26 show an overall increase in DCE from 2010 to 2013.   

 Sample results for MW-27 show an increase in DCE and a slight increase in DCA 

while VC has held steady at the GWPS from 2010 to 2013.   

 Sample results for MW-9 show an overall increase in DCE from 1998 to 2013.   

 Sample results for MW-11 show an increasing trend for DCE from 2000 to 2013.   

 Sample results for MW-12 show an increasing trend for DCE from 2000 to 2013.   

 Sample results for MW-12A show a slightly increasing trend for DCA and DCE 

from 2009 to 2013 and remains above the GWPS for DCE.62 

Applicant has tried to justify any increases in the hazardous compounds seen in its 

monitoring wells as the degradation of parent products into daughter products such as TCE 
                                                            
60 City of Farmers Branch’s Response to City of Carrollton’s Motion to Overturn, at pp. 11-12; See App. Ex. 36, 
Supplemental Affidavit Stephen D. Phillips, PG at ¶29. 
61 See App. Ex. 31, 2013 Annual Groundwater Detection/Assessment Monitoring Report, dated February 2014; See 
App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶29.  
62 See App. Ex. 31, 2013 Annual Groundwater Detection/Assessment Monitoring Report, dated February 2014, 
Appendix E, Detection and Assessment Monitoring Statistical Analysis Plots; See App. Ex. 36, Supplemental 
Affidavit Stephen D. Phillips, PG at ¶29. 



12 
 

degrading to DCE which in turn degrades into VC.63  In a September 2012 PowerPoint® 

presentation to TCEQ Staff, Applicant presented information showing a graphic degradation 

process.64  The applicant did not, however, support that degradation process with geochemical 

data  presenting ratios of the amount one compound would degrade into another.65  In other 

words, Applicant presented no information regarding whether one quantity of TCE would 

degrade into more, the same, or lesser amount of DCE. 66  Though this degradation process is a 

viable process, the concentrations of the parent compound compared to the concentration of the 

daughter compounds does not substantiate this method as being responsible for the 

concentrations seen at individual monitoring wells.67  For instance, in MW-11 the parent 

compound, TCE, has been in the range of 20 to 30 micrograms per liter (ug/l) from 2004 to 

2008.68  During that same period, the concentration of its daughter compound, DCE, has been 

near or above 100 ug/l.69  Since 2008, TCE has declined to a 5 to 10 ug/l range while DCE has 

continued to be in the near to above the 100 ug/l range.70  There has been no explanation by the 

applicant how the daughter compound could possibly have been and remained 5 to 20 times 

higher than the parent.71  One would expect to see the daughter (DCE) at a lesser amount and 

possibly increasing over time as TCE degrades, but never at a higher concentration that the 

parent compound (TCE) originally was found.72  Applicant’s explanation is simply not viable.73 

  

                                                            
63 City of Farmers Branch’s Response to City of Carrollton’s Motion to Overturn, at pp. 11-12; See App. Ex. 36, 
Supplemental Affidavit Stephen D. Phillips, PG at ¶3 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, 
PG at ¶30. 
64 See App. Ex. 29, Camelot Groundwater Monitoring Presentation to TCEQ staff; See App. Ex. 36, Supplemental 
Affidavit Stephen D. Phillips, PG at ¶31.  
65 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶31. 
66 Id. 
67 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶32. 
68 See App, Ex, 31, 2013 Annual Groundwater Detection/Assessment Report, February 2014, Appendix D, 
Historical Groundwater Tables; See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶32. 
69 Id.  
70 Id.  
71 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at ¶33. 
72 Id. 
73 Id. 
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III. Conclusion 

For all of the above reasons, the additional reasons contained in the City of Carrollton’s 

Motion to Overturn and Request for Stay, and the Affidavit and Supplemental Affidavit of 

Stephen D. Phillips, PG, the City of Carrollton requests that the application for the modification 

to allow the installation of the slurry wall and additional monitor wells at the Camelot Landfill be 

overturned, that the Applicant be required to revise its corrective action evaluations and its Major 

Amendment Application to take into account new information about the buildup of leachate in 

the pre-Subtitle D area of the Camelot Landfill, or, in the alternative, requests that the application 

to install the slurry wall be consolidated into the City of Farmers Branch’s pending application 

for a major amendment for the Camelot Landfill where all of the above issues can be reviewed 

thoroughly. 

 

Dated: November 25, 2014 Respectfully submitted, 
 

  /s/ Celina Romero   
CELINA ROMERO | SBN: 17223900 
E-mail: cromero@dwmrlaw.com 

WILLIAM JOHNSON | SBN: 24002367 
E-mail: bjohnson@dwmrlaw.com 

DUGGINS WREN MANN & ROMERO, LLP 
600 Congress | Ste. 1900 | Austin, TX 78701 
T: 512.744.9300 | F: 512.744.9399 

 
Counsel for City of Carrollton 
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Supplemental Affidavit of Stephen D. Phillips, PG 

Before me, the undersigned Notary Public, on this day personally appeared Stephen D. 
Phillips, PG, the affiant, a person whose identity is known to me. After I administered an oath to 
affiant, he testified as follows: 

1. My name is Stephen D. Phillips. I am over 21 years of age, of sound mind, and 
am fully competent to make this affidavit. The facts stated in this affidavit are within my 
personal knowledge and are true and correct. 

2. This Supplemental Affidavit is filed in support of the City of Carrollton's Reply 
in Support of Motion to Overturn the Permit Modification for Slurry Wall Installation ("Permit 
Modification") filed by the City of Farmers Branch. It supplements the Affidavit I filed in 
support of the Motion to Overturn in this matter. 

3. My testimony below is organized using the headings for the arguments and 
numbering system as set forth by the City of Carrollton in its Reply in Support of Motion to 
Overturn and Requests for Stay. 

A. Contrary to the ED's assertions Applicant has not complied with the plain language 
of 30 TAC§ 330.409(g)(l)(B). 

4. Applicant has not installed any new groundwater monitoring wells along the point 
of compliance in accordance with § 330.409(g)(l)(B) during nearly two decades since 
contaminants have been detected in groundwater sampling events at the point of compliance at 
the Camelot landfill.1 

5. 30 TAC § 330.409(g)(l)(B) provides if a groundwater protection standard has 
been exceeded as the result of a sampling event that the owner or operator shall notify the ED 
and appropriate local government in writing and: 

1 See App. Ex. 37, Series of Maps depicting change in size and location of contamination plume with § 
3 3 O .409( l )(g)(B) wells added. 
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shall also . . . install at least one additional monitoring well between the 
monitoring well with the statistically significant level and the next 
adjacent wells along the point of compliance before the next sampling 
event and sample those wells in accordance with subsection ( d)(a) of this 
section.2 

6. As noted by the plain language of the rule, this is not a discretionary requirement. 
Rather, it is a mandatory requirement. 

7. I conducted a review of the groundwater monitor reports filed for this site over 
time and have developed a series of maps depicting a general size and location of the 
groundwater contamination plume as snapshots in time.3 For Carrollton's Reply, I have updated 
those maps to show the § 330.409(g)(l)(B) required monitoring wells that should have been 
installed following several sampling result from December 1997 through December 2013. That 
series of Maps is identified as App. Ex. 37.4 

8. In my review of groundwater monitoring reports filed by the Applicant, I found 
the following: 

• The 1996 and 1997 groundwater samples tested from MW-10 showed 
contamination above the groundwater protection standard (GWPS) for 
trichloroethylene (TCE) and vinyl chloride (VC). As a result of this sampling 
event, two additional monitoring wells should have been located along the (then 
current) point of compliance (POC) - one between MW-10 and MW-4R; and a 
second between MW-10 and MW-11. 5 No monitoring well has ever been located 
between MW-10 and MW-4R or MW-11. 

• Beginning in December of 2000 through December 2013, MW-11 showed 
contamination above the GWPS for TCE. A new monitoring well should have 
been located between MW-11 and MW-12, but was not. 6 

• In December 2002, MW-12 showed contamination above the GWPS for VC. 
TCE and cis-1 ,2-dichloroethylene (DCE) have also been above GWPS in MW-12 
during various sampling events from 2003 to 2013. A new monitoring well 
should have been placed between MW-12 and MW-13 R, but was not. 7 

• In 2010 the Applicant began showing a new POC along a new set of monitoring 
wells about 350 feet downgradient of the original POC.8 

• Since the change in location of the POC was not commented on by TCEQ, in 
essence, the Applicant was able to state in its subsequent groundwater reports that 
there was no contamination at or above GWPS at its POC. It wasn't until 
November 15, 2012, that TCEQ approved moving the POC to the new set of 

2 30 TAC§ 330.409(g)(l)(B). (Emphasis added). 
3 This series of maps shows the growth of the contamination plume over the tirneframe from December 1997 
through December 2013. It is attached to Carrollton' s Motion to Overturn and Request for Stay as App. Ex. 33. 
4 See App. Ex. 37, Series of Maps depicting change in size and location of contamination plume with § 
330.409(1)(g)(B) wells added. 
5 See App. Ex. 37, Maps of Contamination Plume, figure 1. 
6 See App. Ex. 37, Maps of Contamination Plume, figure 2. 
7 See App. Ex. 37, Maps of Contamination Plume, figure 3. 
8 See App. Ex. 37, Maps of Contamination Plume, figure 4. 
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monitoring wells. 9 

• In December 2012 one of the new monitoring wells, MW-26, showed 
contamination at the GWPS for VC. This monitoring well showed the same level 
of contamination again in 2013. Two new monitoring wells should have been 
placed as a result of these sampling events - one between MW-26 and MW-25; 
and a second between MW-26 and MW-9. 10 Neither monitor well was placed in 
these locations. 

• In summary, by December 2013 , six (6) additional monitor wells should have 
been installed and operating if Applicant had complied with the provisions of § 
330.409(g)(l)(B). 11 

9. This is not merely an empty error. If Applicant had installed these additional 
wells and collected date from them over time there would be additional information about the 
movement and growth of the contamination plume over the course of the past 2 decades. With 
that information both the Applicant and the ED would have been better informed of the nature 
and extent of the contamination and perhaps more knowledgeable about the selection of the best 
corrective action remedy. In addition, the installation of these additional monitoring wells may 
well have helped in providing information as to the original source of the contamination and the 
location of any breach in the landfill liner. This information would have been and still would be 
invaluable in designing an effective corrective action remedy. 

B. Failure to adequately comply with RCRA Corrective Action Measures nullifies the 
slurry wall from acting as an effective remedy. 

10. Based upon my experience, the above-described errors (regarding failings to site 
monitor wells in accordance with § 330.409(g)(l)(B)) compounded with other failings of the 
Applicant to comply with the corrective action measures of 30 TAC Ch. 330, Subchapter J, as 
fully described in Carrollton's MTO demonstrate that Applicant has not adequately complied 
with nor evaluated the plume of contamination along the southern boundary of the Landfill. 

11. That plume of contamination is increasing in size and a significant portion of it 
lies outside the proposed boundary of the slurry wall. 12 Applicant has not adequately identified 
the source of the contamination. Throughout the Slurry Wall Modification process, the 
Applicant retains the position that landfill gas is the "cause" of the contamination. While landfill 
gas may (or may not) be the pathway that carries the contamination out of the landfill, it is not 
the "source" of the contamination. The source of the contamination within the landfill has never 
been identified, located or characterized. 

12. In the Assessment of Corrective Measures, the Applicant rejected a slurry wall as 
an alternative remedy claiming that a slurry wall "does nothing to reduce the mass or source of 
VOCs and arsenic." 13 If the slurry wall has been rejected by the Applicant as effective remedy 
previously, the Applicant must make some kind of demonstration about why it was wrong then 
and why he now believes it to be the proper remedy which should include a groundwater fate and 

9 See App. Ex. 30, TCEQ letter to Camelot (Background Data Evaluation Report) (November 2012). 
10 See App. Ex. 37, Maps of Contamination Plume, figure 5. 
11 Id., See also App. Ex. 31 , Annual Groundwater Detection/Assessment Monitoring Report, 2013 , dated February 
2014. 
12 See App. Ex. 37, Maps of Contamination Plume, figure 5, showing approximate location of slurry wall. 
13 See App. Ex. 23, Assessment of Corrective Measures at p. 12. 
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transport modeling assessment. 

13. Applicant has so inadequately failed to comply with the RCRA Correction Action 
provisions of 30 TAC Ch. 330, Subchapter J that a slurry wall cannot qualify under the record 
Applicant has created as an effective corrective action remedy. 

14. Moreover, new information about the presence of leachate revealed by Applicant 
in its response brief filed in the proceeding on Carrollton's Motion to Overturn the Applicant's 
Modification for Leachate Well Installation14 casts serious doubts about the accuracy of the 
RCRA Corrective Action process that has been conducted to date. Applicant has provided new 
information that leachate is present in the pre-Subtitle D area of the landfill. Applicant states 
that it conducted a pilot project that involved the removal of leachate from the pre-Subtitle D 
area "using a portable pump temporarily place (sic) in various 36-diameter landfill gas collection 
wells." 15 

15. The presence of leachate buildup within the pre-Subtitle D area of the landfill 
comes as a surprise to Carrollton and contradicts statements that the Applicant has made in 
revisions to the Major Amendment Application as recently as August 22, 2013 wherein 
Applicant states "[a] review of the construction reports for each [landfill gas extraction well] 
show that the existing waste fill area is relatively dry." 16 Based on information in the Major 
Amendment application, the landfill gas extraction wells in the pre-Subtitle D area terminate 
anywhere from 10 feet, 5 feet, or 3 feet from the bottom of the waste and another set of these 
wells terminates at the base of the waste. 17 Applicant does not indicate which of these landfill 
gas extraction wells were used in the pilot study. However, if the Applicant used the wells that 
terminate 10 feet above the base of the landfill that would indicate that leachate has collected to a 
level of 10 feet or higher over the base of the landfill. This is a game changer in terms of the 
RCRA Corrective Action evaluations that have taken place. If indeed leachate has collected to 
those levels within the landfill, there is a very high probability that leachate is migrating out of 
the landfill and is the cause of the plume of contamination, not landfill gas. 

C. Not every slurry wall will perform as an effective hydraulic barrier. 

16. The ED cites and relies upon an EPA report entitled "Evaluation of Subsurface 
Engineered Barriers at Waste Sites" (EPA 542-R-98-005) to justify the use of a slurry wall to as 
an effective hydraulic barrier at waste facilities requiring corrective action. However, EPA's 
report states "under well designed and constructed conditions, such vertical barriers perform as 
designed."18 EPA does not conclude emphatically that every slurry wall will perform as designed 
only those well designed and constructed slurry walls will do so. 

17. EPA's report states "[t]he evidence showed that of the 36 sites, 8 had met and 17 
may have met the performance objectives established by the owner or regulatory agency for that 

14 In a parallel action, the Applicant filed a Modification for Leachate Removal Well Installations. That 
Modification was approved by the Executive Director on September 23 , 2014 and is the subject of a Motion to 
Overturn filed by Carrollton. See TCEQ Docket No. 2014-1639-MSW. 
15 See City of Farmers Branch's Response to City of Carrollton's Motion to Overturn, TCEQ Docket No. 2014-
1639-MSW, at p. IO. 
16 See App. Ex. 1, Major Amendment at IIIB -9 (rev'd August 22, 2013). 
17 App. Ex. 1, Major Amendment at Sheet IIIA-A.12A, IIIA-A.20 and IIIA-A.21. 
18 Id. at p. 8. 
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system."19 The report did note that "[b ]ased on data from 25 of the 36 sites studied, subsurface 
engineered barriers are effective containment systems for the short and middle term, if properly 
designed and installed."20 However, it should be noted that the 36 sites analyzed in the EPA 
report were a select subset from an original list of 162 sites and represented the best monitored 
and documented sites. Accordingly, based upon the selection criteria, "the sites selected for 
detailed evaluation [by EPA] are, by definition, not representative of subsurface engineered 
barrier sites. "21 

18. The ED fails to note that "active containment" was the most prevalent of the 
containment sites studied in EPA's report.22 "Active containment includes a vertical subsurface 
barrier, often a surface horizontal barrier (cap), and some form of groundwater or leachate 
withdrawal inside the containment to maintain the groundwater elevation at a level lower inside 
the barrier than outside. "23 

19. The slurry wall proposed by the Applicant is a "passive" containment system 
because there are no leachate removal wells located between the proposed slurry wall and the 
landfill by which to make it an active system. While Applicant has proposed to install a set of 
leachate removal wells in the pre-Subtitle D area by a separate Modification, those leachate 
collection wells will not be effective in converting this slurry wall into an active system as the 
Applicant itself claims that the sidewall and bottom liners have not been breached. 

20. Without a dewatering system on the landfill side of the slurry wall, the slurry wall 
would effectively act as a dam as water builds up behind it. It is simply not designed to that 
capability. As a result the slurry wall could fail as a remedial action as groundwater could 
mound behind it and be redirected around the west end of the slurry wall or flow beneath it 
through the shale, which is laterally fractured.24 

21. In addition, any contamination that has migrated or continues to migrate outside 
of the landfill will be stranded in the area between the slurry wall and the sidewall liner and the 
Applicant has not proposed adequate remedial measures to prevent additional contamination 
from migrating into that area and subsequently migrating out the west end of the slurry wall. 

22. Applicant attempts to justify the performance of the slurry wall by representing 
that there have been over 100 borings completed at the site that together with regional and area 
water well information "confirm that the Eagle Ford Shale Zone within the landfill permit 
boundary area is a thick, continuous, and low permeability shale zone."25 

23. Applicant is incorrect in his evaluation of the site borings. The majority of the 
borings performed at the landfill site that penetrate the unweathered shale are in the north and 
central area of the landfill.26 Along the southern pre-Subtitle D area of the landfill, the borings 

19 See App. Ex. 15,"Evaluation of Subsurface Engineered Barriers at Waste Sites" (EPA 542-R-98-005), Executive 
Summary at p. vii. (Emphasis added). 
20 Id. at§ 6.1 Conclusions, atp.91. 
21 Id. at§ 2.4 Limitations of the Selection Process, at p. 14. 
22 Id. at § 5.1 Performance Basis, at pp. 80. 
23 Id. at § 5.1 Performance Basis, at pp. 80. 
24 App. Ex. 38, 1991 Soil and Liner Evaluation Report, at p. 10. 
25 See City of Farmers Branch's Response to the City ofCarrollton's Motion to Overturn, at p. 13. 
26 App Ex. 1, Major Amendment, Figure IIIG-B-2. 
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along that edge merely tag the shale. 27 While Applicant may be correct when he states over 20 
borings are located within 100 feet of the slurry wall location, 28 those borings do not demonstrate 
the thickness or suitability of the Eagle Ford Shale to act as a confining unit in that area. 

24. Applicant mistakenly underestimates the likelihood of encountering gravel in the 
trench dug for the slurry wall. Applicant merely refers to an average depth of gravel throughout 
the site when it refers to the fact that "typically less than one foot of gravelly material is present 
over the Eagle Ford Shale."29 This is a average depth and does not take into account any site 
specific discovery of gravel along the path of the slurry wall. 

25. In addition, the Applicant states in his own application that the "[a]lluvium is a 
coarsening downward sequence of clays, sands and gravels" and that there were "former sand 
and gravel pits .. . within the proposed permit boundary."30 The borings along the southern 
boundary of the landfill show significant gravel above the Eagle Ford, in particular boring MW 
28 shows a section of gravel approximately 4 feet in depth.31 Moreover, Applicant has no 
construction specifications that address the presence of gravel. 

26. The presence of gravel along a slurry wall alignment can result in permeable 
windows from gravel not being adequately extracted from the trench bottom and/or from gravel 
either segregating in or settling out from the soil-bentonite backfill resulting in higher 
permeability. 

27. Desiccation of the slurry wall can cause cracks and fissures to form in the 
unsaturated zone which will create a pathway of migration for landfill gas. Applicant has 
indicated that the average depth of the slurry wall is expected to be approximately 30 feet. 32 

Accordingly, the probable saturation zone of the slurry wall will be within approximately 10 feet 
of the top of the Eagle Ford Shale.33 The upper 20 feet of the slurry wall will have a moderate to 
high plasticity index and will experience volumetric change with seasonal changes in soil 
moisture content.34 During times of drought and hot dry conditions soil cracking will likely 
occur in this unsaturated zone of slurry wall soil-bentonite backfill. If cracking indeed occurs, 
the slurry wall would be useless for preventing landfill gas migration. 

28. In my opinion, all of the above deficiencies along with the deficiencies stated in 
Carrollton's MTO demonstrate a significant potential for substandard performance for this slurry 
wall as a hydraulic barrier as well as significant potential for altering or modifying contamination 
pathways to actually increase environmental risks. In my opinion, this slurry wall could cause 
"damming" or "mounding of groundwater behind the slurry wall, a commonly observed 
consequence, could create a pathway for migration of contamination through permeable gravel 
windows and additionally could easily redirect groundwater particularly around the west end of 
the slurry wall, all of which could bypass existing monitoring locations and potentially newly 

21 Id. 
28 See City of Farmers Branch's Response to City ofCarrollton' s Motion to Overturn, at p. 14. 
29 See City of Farmers Branch's Response to City ofCarrollton' s Motion to Overturn, at p. 15. 
30 See App. Ex. 1, Major Amendment, Section 9.1 Geology and Soils, pg. 1/11-9-1. 
3 1 See App. Ex. 1, Major Amendment, Slurry Wall Section A, Drawing A.17, Sheet IIIA-A.17 
32 City of Farmers Branch' s Response to City ofCarrollton 's Motion to Overturn, at pp. 15. 
33 See App. Ex. 1, 2012 Major Amendment, Slurry Wall Sections A and B, Drawings A.17 and A.18, Sheets IIIA
A.17 and A.18. 
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proposed monitoring well MW-13R2. 

D. Applicant has mischaracterized the declining values of the concentrations of 
hazardous compounds detected in the monitoring wells. 

29. Applicant has consistently indicated that the concentrations of hazardous 
compounds reported in the groundwater are declining.35 In my opinion, this statement is false 
and misleading. Based on the Time Series charts provided by the Applicant in its Groundwater 
Reports, there has been an overall increase in compounds in several monitoring wells.36 For 
example: 

• Sample results for MW-lR, which is one of the applicant's upgradient monitoring 
wells, 1, 1-dichcloroethane (DCA) show an overall increase from 1996 to 2013. 

• Sample results for MW-26 show an overall increase in DCE from 2010 to 2013. 
• Sample results for MW-27 show an increase in DCE and a slight increase in DCA 

while VC has held steady at the GWPS from 2010 to 2013. 
• Sample results for MW-9 show an overall increase in DCE from 1998 to 2013. 
• Sample results for MW-11 show an increasing trend for DCE from 2000 to 2013. 
• Sample results for MW-12 show an increasing trend for DCE from 2000 to 2013. 
• Sample results for MW-12A show a slightly increasing trend for DCA and DCE 

from 2009 to 2013 and remains above the GWPS for DCE.37 

30. Applicant has tried to justify any increases in the hazardous compounds seen in its 
monitoring wells as the degradation of parent products into daughter products such as TCE 
degrading to DCE which in turn degrades into VC.38 In my opinion, this is also not true. 

31. In a September 2012 Power Point® presentation to TCEQ Staff, Applicant 
presented information showing a graphic degradation process.39 The applicant did not, however, 
support that degradation process with geochemical data presenting ratios of the amount one 
compound would degrade into another. In other words, Applicant presented no information 
regarding whether one quantity of TCE would degrade into more, the same, or lesser amount of 
DCE. 

32. Though this degradation process is a viable process, the concentrations of the 
parent compound compared to the concentration of the daughter compounds does not 
substantiate this method as being responsible for the concentrations seen at individual monitoring 
wells. For instance, in MW-11 the parent comfound, TCE, has been in the range of 20 to 30 
micrograms per liter (ug/l) from 2004 to 2008.4 During that same period, the concentration of 
its daughter compound, DCE, has been near or above 100 ug/1.41 Since 2008, TCE has declined 

35 City of Farmers Branch's Response to City ofCarrollton's Motion to Overturn, at pp. 11-12. 
36 See App. Ex. 31, 2013 Annual Groundwater Detection/ Assessment Monitoring Report, dated February 2014. 
37 See App. Ex. 31, 2013Annual Groundwater Detection/ Assessment Monitoring Report, dated February 2014, 
Detection and Assessment Monitoring Statistical Analysis Plots. 
38 City of Farmers Branch's Response to City ofCarrollton's Motion to Overturn, at pp. 11-12. 
39 See App. Ex. 29, Camelot Groundwater Monitoring Presentation to TCEQ staff, slide no. 16. 
40 See App. Ex. 31, 2013 Annual Groundwater Detection/ Assessment Report, dated February 2014, Appendix D, 
Historical Groundwater Tables. 
41 Id. 
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to a 5 to 10 ug/l range while DCE has continued to be in the near to above the 100 ug/l range.42 

33. There has been no explanation by the applicant how the daughter compound could 
possibly have been and remained 5 to 20 times higher than the parent. One would expect to see 
the daughter (DCE) at a lesser amount and possibly increasing over time as TCE degrades, but 
never at a higher concentration that the parent compound (TCE) originally was found. In my 
opinion, Applicant' s explanation is simply not viable. 

[Rest of page intentionally left blank] 

42 Id. 
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Stephen Phillips 

SUBSCRIBED AND SWORN TO BEFORE ME on November 25, 2014, to certify 
which witness my hand and official seal. 
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CITY OF FARMERS BRANCH 
CAMELOT LANOF/U 
LElf/SV/ltE, TEXAS 

VOLATILE ORGANIC COMPOUNDS 
GROUNDWATER PLUME 

DECEMBER 201.3 
PS Phillips Environmental 

SCAU:: 1• • !!00' (opprox.) 

OiE0<£D: SOP 
- SOP 



.--------111-----------4 
'[" 
I 
I 
I 
I 

PROJBC'l' MO. 131.5 
8BP'l'IDIBBR, 1111 

SOIL UD Lim BV&LUA'l'IOll RDORT 
CI'IY OP :rums BllllCll 

PBIUUT •o. 1312-A 
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:rums BRUCB, 'l'BDS 

EXHIBIT 

IAppkll 
L-------------------------- GEOl£CHNICAl.CONSU~TAAITS-
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FART A 

TEXAS DEPARTlfFJIT OF llf..AL111 
HU!llCIPAL SOI.ID Ut\STE l.AtlOFILL SITE 

SOIL /\HO l.WER F.VALUl\T!Otl REFORT 

H******** RF.f\D TllF.SE HISTRUCTIO?IS BEFORE CO!ffLETiflG TlllS FORH HHHH 

This form ls to b" r.ompletr:d hy a registered professional 
engineer or a professional geolop,lst a:. further defined in 
Pnrt G of this questionnaire. Note docu.1P.ntation required. 

Thr. purposl' of tht'I soi.~ ev11 luat Ion requl re111ent is to as sun~ 
thnt groundwater, as d1.•flned in the Texas Department of 
llr.nlth's "MunlcipAl Solla Yaste Hanage111ent Regulations" 
(HS~IRJ, is protected from contamination resulting from the 
lnnd disposal or storage of municipal solid waste. TI1ls soil 
evnluntlon ls required to provide an opportunity for a 
professionnl ~eotechnically trained individual to inspect the 
trench or nrca and to document that in situ soils and/or 
constructed soll liners meet the Department's regulatory 
requheNents prior to L 1 lllng operations. This evaluation is 
in nddltlon to soils data obtllined to meet permitting 
Hqul rements. For this reason, prior geotechnic&l data in 
itself shall not be considered a substitute for laboratory 
sol ls testing necessllry to provide proper doc1J11e,ntation and 
subsequent verlficntion of the soil conditions of each lrench 
or disposal area prio: to solid waste disposal. 

Data and information re~ulred ln thls questionnaire are to 
provide the basis of the evaluation made by the engineer or 
gec1logi11t. This repo1·t ls to be supplemented "1th field test 
data in the form of soil density reports and dPpth checks to 
support the quality control of a constructed soll liner. The 
amount of quality control testing shall be outlined in the 
required Soll and Liner.Quality Control Plan that has been 
agreed upon by the permit holder and this Department prior to 
undertaking the construction of any liner or section of 
liner. 

Attach additional sheets as needed, and on each sheet 
ldentlfy the appropriate Pnrt nnd Paragraph nuaber for each 
reference. 

*********~********~***************'**********************************•** 

SITE IDENTIFICATION 

rermittee City of Farmers Branch 
Pnmi t/App lication No. 13l2-A Operational Classification Type l - ~'uni C ipa 1 
County Oen ton 
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rART C 

r>\RT D 

t:EflEH/\I. IrlFUl'fl/\T ION 

l. !>lei yo11, tlurl11g lhf' prr.>p.11ntio11 of thl!i i·rport, rr·,•!1•1J th•• 1•r1ini• 

lss11rc\ (or thb. ~lt.r? _J_~-=-- llors: th.- l"'·rmlt r"•111lr<- l!11r1·s? Yes 

'J. !>ors th,. ""E',l11cerl11r, dnt.1 In support of the fH'rmlt, i11<llr:ilf' rlir· 11<·•'d 
or prnhnhle 11r"cl for n llrn•r 11r pnrtl<l) llrwr ill :i11y l;1<:atfon 1dthi;1 
thls di!;pnsnl site?~ lf 1.0, whnt kinds of ll1wr!'l \.:rrr f':~1·rrff' 1 P 

_x_ h()ft()m ntl'.'.I llnl'rs pcrlplic•ry bou11d11ry l:!1<'rs 
_x_ sld<'wall li111•rs __ olh<'r (f'Xpl11l11) --------------·-·- .. · 

*Sidewall liner addressed by liner reports dated.~o~ember, 19~8 (Rone), 
May, 1989, and October, 1990, with letters conf1rmrng 111tegr1ty dated 

LOC/\TlOllS /\llL>/Oll DESCRJ rnoN OF AREAS CURRE?l'il.l' !\EPIC f.VAl.U/\TED Sept~mber. 1991. 

l. l\ttnch to thJs report a copy of the orig 11nl sectorlzt'd fill J11yo11r 
plnn showing the arens or srctors of th•~ lnndfll l si!•~ C'urrr111 ly hr 11r. 
l:'Valuitrcl nncl 11ot.l11g nrcns prl:'viously filled. If" <:opy o( thr 
nrlr,l11:il pl:111 or· m.1p Is not· nvallAhlc or is detG>rmi11f'cl to br 
l11;icc·111.1t.I:', then prcpint> nml nttod1 nn updnted sltr lnyn11t T11:1p Iii.it 

ldf'11tlfirs the nrrns Alrrncly filled, thor.e currently rr<'<'ivinr. w.1•;1r 
11u1trrlnl, nnd thr nrrn or nrcns now helug ew1lu:itr1i. 1hr tc••pdrr•<I 
grid S)'Slcm must he shown on this drawing. 

2. On :i sketch or drawing of thf' nren or nrcns actually brlnt rvnlu:it<'d. 
tndicntr the following: 

8. l.oC'ation nnd pertinent: Jchrntlfyinr, f11form:itln11 rcl:itlnr, to .111 
soil bocings, core namplcs, obsr.,.rntlon trcnchrs, nncl In slt11 ~oil 
trsts that were collcctrd or conducted to accomplish this 
evnluation; 

h. 8ou1vlnry lines distinguishing the bottom and sldewnll arras of tlir 
trrnchcs or fill erens being evaluated; and 

c. Loc,1tion 111Hl proper deslgnatlon of construct~d liners. 

SOit EV;~.l..UATJOJIS CONDUCTED DURWG CURREUT STUDY 

1. Dr.scrlbr concisely on attnchrd slic<P.U1 the field 1111d 111hor;Hnry 
nctivftlrs prrformed by yourself nnd/or your st;tff to nccompli:r.h !hb: 
evnlu,ition. Plr;ise lndlc.1tc the methods used to df'trrmlnr s;impl lnr, 
locatlo11r., nctunl samplinr, procedures, and Annlytic:il mt-r.hods thnt wrtl:' 
follow~d. Any n.sr.umptiorn; you made in setting up th'!! flPltl nrnt 
lnbornt.ory portions of tlu! rurrent stucty must nlso hr dlst::ur.srcl. 
See Attachment 1 for description and Attachments 2 and 3 for plan. 

2. Your observations of the dir.posal excavntion trench or area 
pe1·t11i11i11g to this evaluation: 

IJ • 

b. 

Trrnch, .srctor. or nr<'a ldentl ficrttion or number 
Attachments 2 and 3. 

See 

480 & 650 
F.xcnvntion dt>pth 30~ f.t., length at top of excavntlon ___ ft .. 
width at top of E>xt.:avnt lon ft., 11nd sidr. slopes -~3~H_:J.L.. 

530 & 740 
r11p,fl 2 of 1 



I 
I 

c. I.le re nny sand lenses noted ln evaluated area? ___ t•o~-----· __ _ 
If so, have they berm 11 ned'l -------

d. Wen• any crncks or f19sures noted in the evall!aterl nre11'l Jli .. 
If so, have they been lined7 5ee Attachment 1. 

P.. The solls tested for thls rl'!port should be those which 111 thf' 
evaluator's e$lfm11tion will prove lnndequnte for groundYater 
p~·Jtectlon in the area under Investigation and In n<ldltlo11, all 
soils ln the qulstlonnblP. range as outllnrd In 325.l:i':i' of the 
Depnrtmeut'lli t!SUHR must be t1tsted. 

f. 

g. 

Whnt percent.ngo of 1111 sol ls In the evaluated nren do tlirsP 
tests represent? 100 \ 

Based on thh evaluation or prior soi ls testfnr. wns All, pnrt 
or none of the ev11lu:.tttd 11rea lined? See Attac~ment 1. 

Dntu you actunqy visited site: January 31, 1991, February 1. 1991, 
March 28, l9lltMarch 29, 1991, ~22g 24, 3°~ A 31, l~August l, 2, 
5, 8, 21, 26, 1991, and SeptembeTJ,-19 1. 
UOTF.: On-site vhits should be es numerous 11s neces1111ry to 
nde11untely evaluate nnd t..'st the llner as It ls co11pncted or 
othe1wlse constructed. 

3. rrovldc sl'lparnte i;ummarles J,.,}ow 11ml on !:he next png~ for the soil 
tests listed (or both the .1-.l.!kwnll areas nod bottom areas under 
evaluation. Thls may be eliminated if lining ls obviously 
necess,.ry. 

IN SITU SIPfil!ALL AR~ 

Test Locations Hust Be Noted on the Sketch Requfred by.Part C, 
Paragraph 2 and are Idontlfled as Follows: 

Nu11her 
Done 

Tests Conducted 
on S ldewn 11 s 

Soll Classlflcation (USC) 
Frnctfon Pnsslng No. 200 Sieve (\) 
Holsture Content (\) 
Llquld Llrdt (Hlnus t!o. 1,0 Sieve) 
Plnstlclty Index (Hinus No. 40 Sleve) 
Dry Density 
Coef. of Per11enblllty (cm/sec) 
Hethod Used to Dett!l'1dne Pet11"ablllty 

Range oi ValuPS 
(where appropriate) 

If present, to whnt horizontal distance do acceptable soi ls exht7 
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rART E 

Tl's! l.1~c.1lln11,; rtust R:• llo!Pd Oil r!.1· Sk1>rch il.f"•:1•drr<l l1y !'rul i:, 

rnr.1r,rnl•h 2 n11•I Ille Jt!,•111 I f(r1I llS ft11 lc>'ol9: sve Attdchment l for 
nar-rattve and Attachments 2, 3, and 5 for "pTan-Tocations:-------·--· --... ----------·- ---· __ , _____ . .,.__.,,._. ___ -- ·- --·-·--···------·. 

!hunhf! r 
llo 11r 

25 
25 ------

--g-
----
_2_5_ 

7 Lab-L.40 
in-Situ 

lPsl <: Co11d11c I NI 

"" not lo111 

ROl11p,1> of Vnln••s 

(\Olir11> "l'I'' ":" I ;11 ,. i 

tlOTF.: llil'st' soils tri;U: i;hnll follo'W ll'!ll proct'clu1"s ns J'l'I J)'· 17:7 
of the Llrpnrt111cnt's HSIJHH. 

F.VAUIATlOH RF.Sill.TS 

1. STATUS Of IM SITU SOll..S 

R. B:t!H'tl 011 trsts rPsults of soil $a111pl"s tak('n f.,11.i tht' sldr·.,r"ll~ 

IUlrl/or hottoll of the f'Vttlullt(!d trf'nch or oisposnl nrett, ill 

prrsrnr.e of jolr1t.!S, Crnctures or bedding, is n con~tnwrect llnl'r I 
nrrd1>d to naret the r .. qulre11e11ta of the HSUHR7 Yes - A partial. ·constructed 
liner was needed to fill in an existing sump. See Attachment 1 for 

narrative. b. If no, whr.t ls the bash for your ded.slon re!.ntive to hoth 
sull qual lt.y and drpth of acceptRble soils7 Exfosed materials 
consist of unweathered clay shate of the Eagle oraliFcft,lp:--Ttlere 
~ no open Joints or fissures exposed in the bOttom. Borings 
for verification of thickness indicate no change in materials 
thrnughout ~he in"situ liner thickness. The slratu~ is estimated 
to be some 200~ feet thick. 

ray," '• oC 7 (Sf.'• 3 0 J/ l/1/86) 
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rART F 

I 
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I 
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I 
I 

2. 

). 

,, . 

• 
STATUS or ltlSTALLED LHH·:RS 

A profeiullonAl f'llglnPC!C or gf"ologlRt or " lllf'lllhPr n( hi o; 5tnf r 
qu,.llflPd by t:r.1tlnlny, and P.Xpf'rience (sr.r P11rt G) 11ii,.ll monl!nr 
liner construction, but the flnAl ev11luatlon 11111!'lt hP 11111rlr hy tl1" 

nforf'mr-ntlo11ed engineer or gt>oloy,lst wl th the dncw11Pntrd 
y,q!olPchnlcnl experl.ence. 

II . 

b. 

c. 

d. 

e. 

DoPH A Soil 1rnd LlnPr Qunllty Control 1'11111 PX I st 7 Yes 

l.'M1 this phn followed? Ves 

If not [o l lowed, 1o1iiy1 

·-------------------·------·-~--·-- - -· 

\.111!1 the llnr.r constr11ctlon comple·ted prior to your flnnl ftrlcl 

investigation? Yes --·--

l\ltnch 111 l Held test nml lnboratory trst dAtA concrrnlnr, soil 
l lncr construction. The!le data must Include l lner thlclrnrs!'l 
verifications. 

rROTF.Cll VE COVER 

Is the protective cover ln plnce on thr. surface of the con"ltrul'.trd 
liner or cv11luntcd in situ soll? Yes 

~--

EVAl..UATlOU OR LIHER BOUNDARY HARKERS 

Are these markers ln place at the tl11e of this report suhrai ttnl 1 Yes 

rLAHS CONCERHIHG FlJTURE EVALUATIOHS 

l. 

2. 

On wh11t dnte do you anticipnte the Soll and Liner Evalu1ttlon Report 
for the next trench or area will be sub11itted? July, 1992 

Note imy expected differ~nce in aolls characteristics or site 
topogurhy (putlcularly in the 1uea of the slte that ls to be 
evalunted next) that might necess1I t11te the use of dUferent 
procedures 11nd techniques when performing future soil and l lner 
studies 1tnd determinations. 

NOTE: If any changes are anticipllted in dii;posal methods, site 
development procedures or soil And liner evaluation procedurefi prior 
nrproval i:. reqotred by the Depnrt11cnt's HS\JHR before 1my such procedures 
or methods are f.mplelllented. Appropriate revlslons to the Site 
Development Plan nnd/or Soll and Lln~r Quality Control Plan must be 
submitted for the Dep11rt11ent's re\Tlew. 
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r'/\RT C s lC:llkrtlRE or HEl:I STF.RF.L l'ROFE~S IO!lAL F.!IGI llEF.R Of{ rnon:ss lOtlAL (;f'.01/)<:I :.T 

>AHHAU>lH llCfF. FOR r:!IGlllF.F.R OH c:r-:01J)1;1sr ~;1cr11r1r. 11115 tOf'll •• 1 •tH• ,, 

Thf! llrp.1rtm1•11L':1 /l:i\JllR (]7'l.122(h)(1J(E)(ll)) rf•f111i1r tlint "All 
(ir.ld r.nrnpliny, And tei;linr .. bolh chnlog conr.trlll.' '·nl 111111 nflPI' 
cornrlrtlon of.llnl11g ns vrll as ved[lc11tio11 of !11 !;jt11 r.nl.I••. !;hall 
hr pf'rfntmf!d hy n rq~lstPn•<I (1rofpsi;(o11:tl r•nr,tnrPr f'Xprri"''",..d In 
grotrcli11lc11l Pnp,l11ecrl11r, or n r,f"ologist l11wl11g n c•ollrrr,r dt•trrr In 
grolop,y with nn les;; th1111 fo11r yenrs f"Xprrlr11ct> ln rnr,lnrrrl11r, 
Y,f'olor,y, or umll'r thelr cl!rN.:t !IUJH~r:vlsion." To nsnur,. co"'pll111wr 
with f!h:clpllnnry rule DR 1.l of t.hfl' l\oin<l R11lP of rrnctlc,. nml 
rrocr.dtlrf! prnm11lgatP.d undrr lillthorlt)· of the Ti!>Y.11~ Enf,lllP~rtnr. 
rrnctlcP /\ct nncl .Sectio11 ~ nf the Co,de of F.thfcn of thf!' Anif'r-lr:rn 

lnstllule of rrofPsfllonnl Gr.ologht,oi, thP 0Pp.nrlnu•;lt rl'qt1lrf'S !hr 
rnilner.r or genlogist sig11iur, thl11 for111 to verify thh l!'d11c111 Inn 
:rnd/or rxperif'nce by flll11g with thP. l\urnnu of S1'11ld Un~tr 
Unt111r,r1~Pllt (RSI.It!) A hrlrf lf'~IH!lr or ltl!: or hl'.'r f'riucnt 1011 1111rl 

rxrrrlr11r:,. 111 r,aot«:!chnlcnl r11y,ln!!rrl11p, and tr!l;tlnr,. If th .. r11r,l11,.rr 
Ol" f,POlo£l!it dot>,; lllll: ht1Vf' ~Pld1 II lNHllTII'! Oil (l}r \l(!h !ht• fl~\.;11, (I 

nn1:;t nrrnmpn11y lid!!: rwduf!dnn or llm f'VAlu11tlbJ1 ~Ill hf' C"P'.l~lc!Ptr<I 

l 11c nmp I rt." . 

09 .. 23-91 
(Oat<!) 

(sig111ature) 

Ronald F. Reed 
(typed or printt>d nn~P) 

Principal Engineer 
(title) 

REED ENGINEERING GROUP 
(fl r•) 

2424 Stutz Drive, Suite 400 
·~~~--~~~~~~~~-~~~~~~~~ 

Oallas, Texas 75235 (214) 350-5600 
·~~~~~.~~~~~~--~~~~~~ 

(nddrr.ss And phone #) 

lttrJRTAHT; 1 . Att:ich narrntfvl' ri;qulr,.d by Pnrngr1t1•h D· l nnd 11ny othrr-
5ectio11s Which llf't>d Addltionnl explnnat(on or uil'>CllS~lon. 

2. Attnch th1i nnnotnt@d s l te mnp, duwing or sketch which 
ls clenrly umler,;tnn lnhle AS required by Pnrt C. 
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PART II S lGrlATURE Of rERHl'f ff~ 

I hereby certify th4t I have rnad and I fully under~ .... 1nd the f!1vJ111v; 
contnlned in lhis evaluation report. I furtht>I' undrrst1111d, provtdrcl 1hl" 
report is accepi.cd by the Tex1u Department of lle.:il th, thr use of ;111y 

trench or nrr.n not cov".lred by this document or a1wthf'r r.ud1 docurM•11t Ir. n 
vlclution of the Tel<l'l!i DeparlmPnt of Jlea,lt:h'l'I HSIJHR aorl I will not nllo1.1 
the use of this trench or area u11lll I recelve written notlflcatlon of 
the ncceptnnce of thiA docurannt or at le1ut 1'• d1'ys hav.- 1.'lnpr.ed sincP 
the Drpnrtr11e11t rr.cl'lVtH~ ttd11 clocument or other nrr:111rrrnr11t-: lHP. m.1df' 1.1ltl1 

th~ 13S\Jtl in advance. 

rnroRTNn: Three sign<!d copins 
of thi:; form and all attachnumts 
(drawing"'. co111Se11ts, etc.} raui;t 
be provided to the Onpartment. 

/o/2/_91 
~, 

,, .,/ ..-
- ~~.Ltt< ,. ·/.4fa,t:!:. _____ _ 
( 1t 1,r,n:t tu re) 

··Pe, l~-5 lt: L ~----
(typei~. or pr!11ted name) 

54~~ .. -J,7ip"" _::-1..µT. 
.. I 

(title) 

. 1--r· w.· 1 

(! 

) ,,,...... -~ 

~ t4&H,,..,,, ~ t:.~"',.. ci 
etc.) 

(Oat e) 

_ fiv<n.us Buwd, 7·~ ta.:s .2?3. 6 / - 'f o Io 
(iiddreaa •nd phone #)' 
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IW-SITO SOTTON LUIU BVALUA,.IOU ilBFOJ\T 
CITY Ot JlARKD8 BltHCB 

PSPJIIT l!W. lllZ~• 
DW.Jl'l'OI! COJJllTY; TBDB 

The Soil and I~iner Evaluation Report ( SLER) certi f iefi' a bet tom 

in-~itu and constructed linet· section. The .;;tpproximi;te area in 

relationship to th.a landf i l. l ia, snown on AttiSchment 2. The 

specific area ls shown on Attachment 3. The area is 

approxiaat8l~r J,l 7, 000 oquare f&aet in plan diaension an;i ito 

defined appro)'diZately by Grid Li,ne >. to the south, a Una :Z50 

teet north ot Grid Line B, St4tion 19+00 to the eaot, and 11+62 

to the wea''· ~rhe in-situ liner aftcticn is approximately 267, ooo 

i~<JlJare f.eet in plan d.imension. The constructed section is 

approximately 50,000 aquara feet in plan dimension. 

Inve.atiqation ot the integrity of the in-situ bottos liner 

section ha• included 52 depth confirmation borings, 18 soil 

classification teats, deternin&ti.on ?f in-situ permeability at 8 

locations by use of a two-staqe test aethod developed by 

Boutwell (referarH::e ASCE, Journal of Geotechnica.l Engineering, 

Vol. 115, No. 9, September, 1989, pp. 1205 - 1226) and visual 

continaation ot the integrity or the lit1er surface. 

I 
l 

L _____ .. ___ _ AHechmlnt 1 I 
·----- GfOJtC~COH$lilf4\T~, ___j 
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J nvestigation of the constructed portion of the liner included 

full-time observation lnd testing of compac~ed density and 

moisture, and sampling lnd testing of soils for liquid and 

pla~tic limjt determination~, percent passing the number 200 

sievJ, and permeability. 

The evaluation was conducted in phases. The initial phaze 

consisted of borings to confirm liner thickness and obtain 

samples for laboratory tests. A total of 36 boringE were 

conducted during this phase. The approximate location of the 

borings are shown on Attachment 3. Each boring was drilled to a 

minimum depth of four feet and backfilled with bentonite grout 

at comp-'etion. 

Samples of the in-situ bott ... m liner obtt. ned during the dr.illing 

process ••ere visually class if ie.d and subjected to 

plastic determinations, and percent passing the 200 

liquid and 

sieve. A 

total of 18 samples were tested. Test results are summarized on 

Attachment 4. 

Due to the difficulties involved with perfoiming representative 

laboratory permeability tests, in-situ tests were proposed. The 

method recommended a11d agreed on wi.th Texas Department of Health 

(TOH) consisted of the two-stage bore hole conductivity test 

developed by Boutwell. The procedure required construction of 

eight clusters or gro4ps of piezometers labeled G-1 through G-8. 

Each group consisted of five indivi:iual piezometers, Numbers 1 

througn 5. Pie~ometers 1 through 4 were constructP~ to measura 

"' • ~ p • • 

. '. 0 ..... ...... " .~ • •• " .. "'.·.:.-,,·~ .. :·.: l ~-~ • ~ 



·-----········ ---·-----
reed ~~eineering 

vertical permeability at depths of 1, 2, J and 4 feet below top 

of shale. Piezometer 5 was constructed to evaluate a 

combination of vertical and horizontal perrn.eability at a depth 

of one to four f3et. The location and designation of the 

piezometer groups are shown on Attachment 5. The locations were 

field-surveyed by representatives of the City uf Farmers Branch. 

The top of the shale surface was also surveyed for elevation. 

Idealized sections of the bottom discharge and .si.dc discharg£ J 

piezometers are shown on Attachment 6. 

Piezometers were installed the latter part of July, filled with 

water and observed through the first week of September. Water 

level observations and calcul~ted hydraulic conductivity are 

provided for each group on Attachments 7 through 15. 

Calculation£ of the Stage I Hydraulic Co.nductivity (k1 ) ~nd 

Stage II Conductivity (k2 ) were performed for each time interval 

in accordance with the appropriate Hvorslev equation. Copies of 

the equations used for k 1 and k 2 are shown o.n Attachment 15. 

Calculation of horizor· and vertical permeability requires 

determination of a rat... "m". The value of "m" is determined 

based on ratios of k2/k1 and the length-to-diameter (L/Q) ratio 

of the Stag~ II piezometer. The curve used for the specific L/D 

ratio (6) was calculated and is shown on Attachn1ent 16. The 

value of ki was obtained by averaging the values of k 1 for the 

one-foot through four-foot determinations. Horizontal and 

vertical permeabilities (kh and kv) were then calculated by 

multiplying or dividing k1 by m. The k2/k1 ratio, m, kh and kv 

_____ , ___________ _ 
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I ! values are provided on Attachment.~ 7 through 14, and are 

' 

i 
I 

summarized on Attachment 17. 

At the completion of the final readinqs, the piezometers were 

pulled and the holes backfilled with bentonite grout. 

A portion of the bottom liner had been excavated along the south 

side of the subject area as a sump to collect rainfall. 

Relatively high horizontal permeabilities were obtained i:i the 

vicinity of Group G-1. "l'he high permeal:rility was obtained at 

the four-foot dep'ch. City personnel were dirE:cted to excavate 

the in-situ shale liner in the area of G-1 to a depth of four 

feet so that visual inspect.ion could. be performed. A disturbed 

bentoni te aeam was noted at the four-foot depth. 1.'he area 

around G-1 and the sump were excavated to fresh shale, and a 

bottom liner constructed. The specific area excavated and liner 

constructed is sho'lli'll on Attachment 18. 

approximately 5~ 1 000 s~iare feet. 

The area encompasses 

L __ 
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Clay soils were plnced in lifts and compact~d to a minimum of 95 

percent of Standard Proctor (ASTM D-69()) at or above optimum 

moisture. A total of 15 field density tests were performed on 

the liner (approximately 5 per 12-inch thickness) . Three 

deasity tests were performed on the liner cover. Test results 

are summarized on Attachment 19. Copies of the optimum 

moisture/maximum density curves (Standard Proctor curves) are 

shown on Attachments 20 and 21. 

The compacted liner thickness was verified at compl9tion by 

elevation survey from a temporary benchmark (base of piezometer 

G-4-5). 

Seven samples (two from each 12-foot thickness plus one from the 

soil cover) of the fill $Oil were obtained by use of a threa

inch diameter drive tube and tested for Atterberg Limits and 

Percent Passing a No. 200 Sieve. Sample numbers corrEtlate to 

te~t number locations shown on Attachment 19. :'est results are 

summarized on Attachment 22. The s.even samples were also 

subject to laboratory fallinq head permeability tests. Test 

results are summarized on Attachments 23 through 26. 

At the completion of testing of the in-situ and compacted liner, 

the in-situ liner cover (top one foot) was stripped so that the 

top of the liner could be inspected. The liner was inspected by 

the writer. The stripped shale w~s replaced for use as cover. 

l. GEO'l CMMC" CO"""">; J 
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Based on the in-situ bore hole permeability results, and the 

tes''.inq on the recompe, ted section, the bottom liner meets or 

exceeds a permeability of 1.0E-7 cm/sec. 

l __ 
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NOTES: -1. Additional bofings performed tor tlickness 
verttication as shown on Attachment 5. 

2. Ptan bued on a•ial photograph taken in 
Sep.tembef 1990. 
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Boring 
No. 

B-1 

8-2 

B-3 

8-4 

8-5 

B-6 

-e---·•-•d-~l 

SOIL AND LINER EVALUATION REPORT 
CITY OP PJUUIBRS BRAllCH 

PBRMIT lfO. 1312!-A 
nBNTON COUllTY, TBXAS 

su•atry of Lab9ratory Dat4 

Depth 
C!eetl 

1.0 - 2.0 
2.0 - J.O 
3.0 - 4.0 

1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 

1. 5 - 2.0 
2.0 - 3.0 
3.0 - 4.0 

1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 

1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 

1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 

Liquid 
Linlit 
O> 

48 
4.t. 
43 

42 
53 
46 

44 
48 
43 

46 
41 
43 

4d 
44 
52 

55 
51 
55 

Plastic Plasticity 
Limit Index 
cu CP!l 

23 25 
21 23 
19 24 

22 20 
25 28 
23 23 

23 21 
23 25 
23 20 

26 20 
21 20 
21 22 

25 23 
24 20 
24 28 

26 29 
25 26 
27 28 

Percent 
Passing 
No. 200 
Sieve 

89 
83 
84 

65 
70 
77 

7 (, 
71 
81 

71 
73 
67 

68 
78 
65 

65 
87 
76 
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D G-3 
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NOTES: -1. Se• Attachment 6 tor layout of individual pjozometer: 

and piezometer sect~s. 

2. Piczometers 4 and s in each group alao serve tor 

depth vefification. 
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Location of llouC1" 
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Denton County. Te11 
Attachment 5 
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JYpical Ptezometer Grew 
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I 

$ G-1-4 

......_ __ $ G-1-2 
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I 
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(Al.,...ori9MM 

wM11"8L": 8M4 ........... , 

Scale: 1"•4' 

$ G-t-3 

$ G-1·5 

Plezooieter Detals 
City of Farmers Branch Landfl 

Permit 1312-A 

Denton Co., Texas 
Attachment 6 
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Summary of Permeability for Group G-1 
Sec A11achmcn15 fo: loca•itm of Group 

Ci')' of I'., • .,,., !'lnu><• 
Cu1doll..udfall 

fJJ ... ilJ:!.<t.J.~J,l~.,r,~~'"-""~"~•r~·-··- • ·· · · 

Ol-A1t1 119 Sl .A.M 6 72 4181!-117 
112-A•& ous r~t 9 Oti Hlll!-07 

01 . .t&t'M Oll RIWllJ. 
llS-Aa1 12:31.rM 5.7i lllR-07 

O'HK,O,M 04 2161!··(17 
01 ~9rM s.41 11•1!-·01 

12'1'.H'M 669 6.09f.-OZ 
12 33 rM (1.34 R!!l·llJ. 

_.......,.~.,,.~t·-~~~~~~ll ·:.ri-.~~rr-~-:.·r-_,.......,,.-. '·- ,_,~·.,.._'<·~ .... : .. !":t...,.,.--,,:r.__,,·~--~-.-

1 0-1-S 

Hl'ilOHT ll mmmr t2 

PATE TIMP. (!ofh•) (ra/V<) ~IMI! liac~u) (<aiv•l 
••••••~•••••••~•5••~w•••••ntt•••••D -•••••••mcM«-•~~•••••••••• 

")0-Jel lU6AM 
30-J•I 12:l6 rM 
11-Jel Ol·SZAM 
11-Jol OLS3f'M 

tll-A11 IOOOAM 
Ol-A~I Ol:UrM 

M->I•& 12:)&1'"..C 

U4 
N.C. 
0.11 l 12£-07 llUSAM n.:io H.m-06 
u: 16lE-ill1 Ot·lSrM S5-..50 6191!-07 

1.0 69)£-0I 10.02AM 61.ll S~li··D7 
l.t7 SOJP.-OI Cll:S4 I'"" 11.7S l.l'Jl!-et. 

3.ll S.llP.-OS 12:37 rM 7'1.13 UIP.-07 

rd 

l 
Group Abandoned -
Arca excavated and 
liner constructed 

-~~~..--,.,.-_~ .. -~.,,f"~a.11-.1 ... (;;_ t '¢! •• r:t~:r.1::.~'lm~':" 

NOT"E: I. N .C. IMtbltt ao c~ns• le rndilll11l1tt la11 ••n•rraut 

09.S9AM 1106 S 101!-01 
01:$! 7'M ISOO HOl!-07 
au1rM 0 Iii RElll.L 
IHSPM 1225 t IU!-111 
12.l~ l'M 016 REP.U. 
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Sumn1ary of Permeability for Group 0-,~2 

City oi l'ar•~r·1 Brit>:'< 
c.. ...... 1 ... .,111 
Per•il lofo. 1Jt2-A 

DAl P. 

30-J•I 
JO-J•I 
31-J•I 
31-J•I 

OS- A•a 

TIMP. 

11:4l AM 
IH7PM 

OC·HAM 
Ol:nPM 

HUM /\M 
Ol:S1 PM 

12:39t'M 

11:37 AM 
09.071\M 

0-1-1 

lll!IO!rr 

(iaclott} 

025 
031 
I ll 
12.S 

l.9f 
269 

669 
IBO 

Sec Allachmcnt 5 for location of Group 

.. 
(rla.'.w<) 

2161!-07 
I .521! -07 
9Hl!-OI 

llm-01 
1.0Sll-07 

llSl!-01 

I 161!-07 
• 411!-0I 

TIMI: 

II UAM 
12.fl PM 

DA SAAM 
Ol'SOPM 

IO 04 AM 
OU71'M 

12401'14 

II 31 AM 
CJ90IAM 

0-2-l 

llEIOlff 

(iaclw1) 

(l Y-1 
N C.(l) 

O'U 
09'/ 

111 
1.50 

219 

H6 
706 

(<&'Mr) 

I Ol!-:07 
I •m-1111 

U)f!-OA 
7 Hf!··OI 

~~;;" ·-; ·~~~;·~.~,-1 
................. ~ ..... " ......... ~---··· .................... 111•••••111!1- ·-1 

JO-J•I 1HSAM OU 11:46AM 0.31 
-'0-141 12'9f'M 0.44 761E-OI 1250PM 100 J.Oll!-07 
:U-Jal ,,'.59AM 066 H'lE-OI 09001\M 697 1.~l!-01 
31-J•I 02.02 PM 0.61 11ll!-OI 112·0) PM 1.00 lJI! --OI 

112:<M PM 0 l4 ..,.. .. 
01-A•• l0:06AM 01S 919!-09 1007AM Jl9 1.nn-oa 
Cl2-A•1 02:00PM Oil $.ISl!-09 02:01 PM 10'4 7.161!-0I I 

02:01 PM !'.1.lS -.... 
05-A•& U:42 PM l-5! 2-67P.-ClS 12.4JrM 12JO 641C-OJ 

12:43 PM 0 !2 .._.... I 
11:.cJAM 
09;10AM 

llJ 
1.56 

2.~!Hll 
:Z.361!-0I 

IHI AM II.JI HU!-OI 
09.12 AM ~.00 11.361!-0I 

k2/1t1 1.4 
Coefficient m 1.7 
( ohlaincd from Plate 1) 
Horfaontal Pcrmt:E lli'Y 7.75E-08~;mtscc 

· Ve~ti l P~rm£!!>.fil!L~~-08 c 

'llMP. 

llUAM 
IH9PM 

Ol·S9AM 
02.01 FM 
11101. PM 
IBOSAM 
01 59 PM 
01 S9 P-M 
IHIPM 
IHIPM 
lll9AM 
O'J.-09 AM 

l'_ift!!ll!l!l_rf 
0-2-1 
0-2-2 
0~·2-3 

0-2-C 
0-l-$ 

0-2-) 

llP.l{)IO" 

(iwllnJ 

kl 

(<a/Wt) 

on 
I.le 
9 ;3 
l?M 
022 
• )I} 

1411 
c.:i 

1111 
llll 
IH6 
26'4 

PJr .. 1icitl •• o,.,.., 
SldfaClf .,)434 
04.20 
OU6 
CJAO 
OU2 

211P.-OO} 
uoe-01 
5 ln!-(11 

97Jl!-07 
lUf! .. -07 

6011!-07 ...... 
U21!-07 
s 121!-0I 
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Summary of Permeability for Group G - 3 

Sec Attachruent 5 ror location or Group 

C~~""' Par-r'• &luc~ 
O:wJ.,cl.HdflD 

tmiwt~ .. ~f "~~~~~~~~~~-

0-J-I 0-3-il 

JO-M 
JO-lei 

31-Jal 
31-Jal 

01-A•& 
112-A•& 

OS-A•& 

DATE 

11:41AM 025 
l:Ul l'M l'l.C.(I) 

09.0lAM 012 
02.•PM NC. 

IOMAM l.ll 
Ol:OHM I .JI 

12.0PM 2-0.l 

11:44AM 2.n 
~16AM 31.ll 

TIMI! 

0-3-4 

llJ!IOICT 

(iM:lln) 

u 
(<..,.<) 

2126-07 
2.Sffi-OI 

3.91P.-OI 

2.7411-0I 
USl!'.-07 

u 
(cMoK) 

TIMB 

11:41AM 
12:S2rM 

09.0JAM 
02<!1 fM 

IO:IOAM 
02.04 f'M 

12:4S PM 

ll:OAM 
09:16.AM 

TIMP. 

11mmrr 
(hut.HJ 

034 
0.31 

(156 
051 

O.IW 
(I :r. 

I D6 

JU 
4.00 

0-3-5 

u 
(c..Jwc) 

&.99f!-OI 

116E-OI 
IJJISIH.11 

16Sf-OI 
U61!-09 

UIP.-OI 

2.7JP.-09 
1.471!-0I 

Uf .. totrr U 

(cM/lt'c) 

··········-----··--·-············· ·~·-·············~········· :JO-Jal 
:JO-J•l 

JI-Jal 
JI-Jal 

01-A•I 
02-A•I 

~-A•I 

ll:S4' AM 
12:SJ l'M 

~AM 

O'l:IOPM 

10:11 AM 
02:06PW 

12:46PM 

U:47AM 
09:19AJ.C 

Ol.S 
O.JI 

0.37 
O.Jt 

041 
0.:13 

0.69 

o.n 
lZ? 

7.nP.-OI 

7.l9ti•09 
1.aze-111 

1.021!-0I 
S.70E·-09 

5.108-09 

1.1$1!-09 
1.071!-GI 

11:51 AM 
ll:S4PM 

09:0SAM 
Ol:IOPM 

12:47PM 
IH1 PM 
l'HIAM 
Oll:ll AM 

0$0 
0.:15 

2A 
3.llO 

04 
SJ) 

7.11 
o.zi 
llM 

la.'l!l 

l.Ul!-OI 

3668-0ll 
UtP.-09 

UOIH~ 
I.SSE-QI 

1.llP.-llt --1.om-111 
1.7U:Hlll 

------·""··-·' .......WWWA ;w•W11&~~-_, ..... 

k2Jkl 
Coefnclenlm 
(ob11lncd from Plate I} 
Horlmnlal Permeabilily 
Vertical Permeabillt 

0.7 
o.s 

IU9AM 
1u2rM 

09ill~ 

02:091'M 

JO II AM 
CY2:0S f'M 

r.~~n 
O-l-1 
o-~-1 
0-l·-J 
0-3-4 
o-J-.s 

0-)-) 

llP.IOIIT U 

OJI 
°-?A 

0-9'1 
0.91 

144 
191 

l.21 

425 
10.M 

SJc.wat• 
110_ ... 

l!!f!s m.n 
0604 
43&.0S 
4J6l0 
4J6.10 

11691!-0I 

Ulf.-OI 
0001!+110 

U91!-0& 
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Summary of Permeability for Group G-4 

City ot ftr-r"f Rra.,, 
c.-lo4 Lutlrlll 

Sec Allachmcnl S Cor k;cation lli' Group 

f!OOl!llo.lmzll.-------·· -~ ··---·-... r ··----
0-·-1 0 -4-2 J 

TtMI! 

11mmrr 
(llN:lln) 

u ,,...,_., 11)1.fP. 

11mmrr 
(ia<'k•' 

u 
(< ..... <) HM[ 

Cl-4 -J 

llF.IOIIT 

(iaf~) 

.. 
(c..W•J ............................................. .. ........ ___ .. ,,, ... ,................ ,., .................................. . 

lO-J•i 
)(1-J•I 

jt-J•I 
Jl-J•I 

01-A .. I 
02-A•1 

05-A•t 

OATi! 

ll·SI AM 022 
Ill '(JO PM 025 

09:15 AM 069 
Ol:llPM H.C(I) 

10 1'l AM 1.22 
0?·.19 PM 16) 

IUtAM •J& 
09:J6AM Ull 

TIWI'. 

o-•-• 
llRIOHT 

(illcMti) 

I Ile-OJ 
11)~-0I 

2.lOl!-07 
5571!-0I 

72•1!-0I 

1100-0I 
6Ul!-OI 

kl 

(cll/IK) 

11:59AM 
l"IOOFM 
119.16 AM 
0?:22 PM 

IDllAM 
OllOPM 

IBIPM 

12.00PM 
09cl6 AM 

ll~fl! 

OJ.t 
HC 
019 
06} 

071 
OM 

1.16 

I.JI 
S06 

lll!IOlfT 

(illclll«•) 

199P.-OI 
2191!-0I 

lllP.-OI 
691E-09 

um-oa 

U9f!-09 
1901!-0I 

t2 

(c""-) 

•••••••A••••················~····· ••••••••W•m•w••W•••••••••• 
lO-M 
XI-Jal 

JI -J•I 
~l-~111 

01-A•* 
Ol-A•a 

os-A.., 

121l0 PM 
OUl'lPM 

!H'.17 AM 
Ol:DPM 

UU•AM 
02:21 l'M 

U:SIPM 

12:02 l'M 
ot:31AM 

021 
N.C. 

OJO 
o.sa 

OU 
1.13 

2.00 

272 
1.16 

k2Jkl 

6401!-~ 

•OCfHll 

J.MR-Cll 
2.J.Cl!-OI 

Jl7B-OI 

2691!-0I 
2.01!-0I 

Cocfftcicnl m 

1201PM 
Ol:OJFM 

09:11lAM 
02:24 f'M 

10:26AM 
02:22 f'M 
D2:22PM 
12:ff PM 
IJl:OltPM 
12:01 PM 
OUOAM 

(obtained from Plate 1) 
Horb:ontal Permcabilily 
Vertl01l Pcnneabilil 

0.47 
0.71 

HI , ... 
ID 19 
IUI 
0" 

1121 
OlS 

1091 

'°'" 

2.1 
3.0 

Oll!-07 

1101!-0I 
747P.-lll 

7 111!-Cll 
60U!-OI --sne-111 ·-Hll!-OI 
Ull!-OI 

1200f'M 
0101 l'M 

09HiAM 
OUJF).l 

1024 AM 
0220PM 

1n1r,., 

12:01 rM 
09'31 AM 

~',!)~.lg 
o-•-1 
0-4-2 
0-4-l 
o-4-• 
o-•-s 

Oll 
!'(C 

06) 
069 

091 
I OJ 

ua 

Ean.1ioe 

•• 0,.,.11411 
~!la~ 
osoz 
ous 
osn 
0'11 
OHIO 

6')1!-0I 
Hll!-Of 

H4P.-OI 
I 011!-Cll 

I IOP.-OI 

2001!-09 
I l~P.-Cll 
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Summary of Permeability for Group G-5 
Sec Attachment S for k>cation or Group 

Cit)' of f'IHMf'I Brtac• 
c. ... 1o11~..ina 
fmliUtt..l~--~-~~ ~~·~. ~. ·-~MO >>N.~ -~--~-~·1-"•··-··~~~· 

0 ·S-1 0->-2 

I 
lll!IOHT u llEIGlff ti 

DATE TIMI! (illclw•) (t-..'tr() llMI! (iatlw1) (c•'wc) .......................................... .................................. 
JO-J•I ll.~J f'M Ot;J 12-0HM OJI 
JCl-J•I Ol~PM 2.1\ l..Sll!-06 OIGSf'M N.C.(I) 
11-1.i 09:Z2AM 10 . .W • 111!-06 09".2lAM 00 7.Dll!-111 
Jl-Jel ll?llrM %7.9' )06£-06 O?:JOPM 0.49 1211!-0I 

CQ:29PM 0.,. .-.... 
01-A•a IUOAM U41 JCl61H>f 10-JOAM OS9 1641!-0I 
Ol-A•1 C2::l7 l'M 2Ut 2.171!-06 022'PM O!i.' 1991!-0I 

02:21PM Oll --OS-A•I OUl'l PM 2'06 1171!-06 Ol:OJFM O.M USE-09 
111:01 fM on --Ol-A•I 12.07P'M "'' 1$1£-06 IHllPM 091 2nP.-09 

OJ-~ fJt:'4AM .. .56 • 61P.-07 09.0AM Ul 1&9E-oa 

. -- 1 •t• ::tllrllP"'!" , ..... ·1 
0-S-• 0-j-~ 

Hl!JOlrr u lll'JO'llT t2 

DATE TIMI! (ildr•) (<19/wc) 11MP. (idn~ (,..,...,, 
•••••••••••••••~•--•n•••••••••••••• ••••a~~•••••~••••~••••wo••• 

JO-J•I 1111Sf'M 
.IO··J.! 01'.0JPM 
Jl-J•I Ot-.1.S AM 
)1-hl Cll:JI PM 

01-A"I lO::UAM 
Ol-Atre Ol:lGPM 

OS-A .. 01:05 l'M 

09-A"I IZ:IOPN 
OJ-S.p ot:OAM 

031 120U'M 
NC Ol:CIH'M 
o.~ UIE-OI 09-l~AM 

us UlE-OJ CJUJl'M 

o.n 2.4Jl!-09 1onAM 
O..Sl •.1'£-0P 01.JI PM 

066 S.Oll!-09 Ol~PM 

on J Ul!-Ot ll.11 PM 
UI 1.171!-0t' OUIAM 

k~t 

Cocf l'icicnt '" 
(obraincd frcmi Plate 1) 

01' 
NC. 
ua 
N.C 

216 
11$\ 

U'l9 

St• .. ,,, 

0.4 
OJ 

UlE-Oll 

Hll!-<C 
70t-Cl!I 

UIP.-09 

UIE-ot 
S.138-0I 

Horizontal Pt!:rmubility t67E-09an/M:c 
V~rt9l J!crms.a!!!ID.Y-.-. ~9&2-..-~;..;...;.08;;;, w;::;93/=a;:;ftc;;-.;: c~ 

I 

o-~-1 

llEIOUr " TIMI! (mclw•I (c•'w<) 

•w••~•••D••••••••••••••••W• 

l?OS PM OH 
01<16 PM H.C 
~l•AM 075 IJIE • OI 
ctl:JO PM 079 I 77E-OI 

IOllAM 091 IJll!-OI 
OHOl'M 091 S OSE-09 

OHM FM I •I UU!-Oll 

1209PM 16' 9 011!-09 
ot:'6AM S.ll ll9e-OI 

m.r .. i;... •• o....., 
~ ~ag 

o-s-1 0671) 
G-S-2 •J67J 
0-S-l •J6.9S 
0-S-• •l7Jl0 
o-s-s CJUl 

I 
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Summary of Permeability for Group G-6 
See A1tachmc1u S for location of Group 

at,of F.,_,., BnN• 
c.-1oc La .. fll 

.. ---~~.......,..__...,,.....,_....,.,.,-r<.,.,~ ............... 1 ... _ .>••..:-w- .._ .......... ....-----... -,,... .. -

o_,_, Cl-6-l 

ltEIOHT u Jlf!.IOIIT u 
OATP. TIMP. (iu ... ) , . ...._, TIMI! ( ..... ) (<•~•) ........... ···-··· ......................... •••••••••~••••••••••••••s•• 

JO-hi 12.0lrM U4 12091'M @JI 
JO-J•I Ol-IJ FM N.C(I) 01:11 l'M HC 
)1-J,.J 09.21AM on U:W.-07 OtltAM Off I OCE-07 
Jl-Jod Ol:JJt'M 0.71 ).791!-0I 02:3~ PM on um-at 

01-A .. IO»AM GY7 Jm-• •OJ6AM OU 22ce-111 
Ol-A .. CIUJPM ... uoe-• <12-»rM OM U2E-09 

M-A91 ounr,.. 1.n J.Jte-111' Ol~rM , ,. I lllf:!-OI 

Cll-A .. ll.IS PM UJ UIP.-OI 12:16 FM l"C 

!~'"·'" 
WWW.-~ _....,..w::c.s.se .. 

0-t-• 0-t-S 

lll!JOHT IU JIEIOIJT '2 

DATE l1Mi! ( .... ) (c-'-) llME (iiKllH) (ell/we) 

••••••••••••••••••••~s~•••••••~••• •••n•••••••••••••••••••••• 
JO-Jel 12:10,,. ... 12:11 PM uo 
)0-191 @M.U'W N.C. Ol:HPM l.00 471£-07 
:Jl-Jel Df;:JOAM ... UOf,.-lll O..JtAM It.SO 2l1E-07 
11-J.I tlUllPN N.C. lrl:ll PM I Ht l.ISE-01 

ti:JtPN Oil --01-A .. IU1AM us um-• IO:JIAM 9.71 l.'Nl!-01 
O'Z-A-. tit.lot PM Ul ••'8-l)f Gl:J6PN 17.lS IJCl!-07 

Ol:JllrM ON --OS-A· 01•PM t.SO Ulll'.···119 OUltl'M 11110 Ulll-OI 
01:09 PM OJI •. ta9 •-Alie IUtrM II!.~ .. t . ..w; .... 12:1'"' ltlS ..... ,_. 

.,..,, __________ , ______ ~ 
:t1Jtl 
eoemcien,m 
(obtained ffOm Plate l) 
Horbontal Pcrmeabili1y1 
Vertical PcnncabWt 

,.arE: l.M.c~ ... -.upla,....._•..,.*'•-• .. 

8.4 
18.0 

l.SOE-07 cmlsec 
S.7JE-10 

! 
I 

G-6-~ 

llf.IGlfT u 
llME ( ....... , (t-'"ttl 

~-·•••••••••WW•W•••••••••••• 

12 lllrM 04' 
01.u nt OU 09£-0I 
09l9AM OM 21119£-0I 
02.l6t'M 0 .. IH£-OI 

I01'AM 011 llll!-(11 
OlJHM 014 :uw.-a1 

Ol·Ol l'M '°" Ulf.-09 

12:11 FM Ill uw.-~ 

Elrwtioe 
•IOioeM 

!'.im!!!Lkf ~ 
0-6-1 ouc 
c-•-2 OU2 
0-t-J OU2 
0-t-• out 
0-t-S ous 
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Summary of Permeability for Group G - 7 
See Allachmcnt S for loQ,1ion or Grnup 

a.," •• ,... ......... 
ea-1ioct..a.Mil 
tmiU!& m1-A -·r --1------·-.. 

0-7-1 l 0-7-2 l 0 -1-l 

tw.J01rr ll lll!JOlrr " llEJOlrT u 
0Af'2 TlMI! (iadn) , ........ , llMI! ( .... ) , ..... , HNf.. , ....... ) (•-) 

•••••••••••••••O•••••••e•lllll•••·••••• ··········--··~--~········ ··············-···········~· ,.,_,.. 12.1zrw OJ.I 12.IJ,,. t.n 11 unc ... 
JO-hi OM7PM Oll ICU-07 0111"' fll )Me-• 01 llPN P!.CI)) 

Jl-J.I ot.JJAM '-" UIE.-• ~.lU.M ., .. )~-- •31lAM ,,, •.SlE-• 
JI-hi «Ulf'M Ut 1011!-0I OHUN lllJ UIE-• CIUSPM Ul l l!>f -OI 

tl2UPM us -01-A8f t•J9AM .... I til!-• llUIAM ,,. > m~-o. UHlAM on .11n-• 
"l-MI IUll'M 171 l.17!-• a•"4 l'U6 2.e-• C?4H'M .,, Hl'I!-" 

IUI PM 11• --OS-A· '"''"' 1• 1111!-00 ti 12rN .,. l Me-06 11 ltrM ,.., Utl! .... 

ti UrM 122 --·-~ ll:Zl PM Ill 1612-• IUJPM Jt• ltte-• 1214'M llJ tMf· It .,_,.. 
... ff AM , .. UJI!-• 10 .. AM •Ja ! . .ll'11!-• 11e1 .1t)I UJ SllE-OI 

1 " l 
o-:.>-• 0-1-,. 

lll!IOIIT u llEIOIO' u 
DAT! TIM! ~, 

, ___ , 
lUO! fmdlc) 1~--1 

···-···--·---··----············ ······-· .. l•••••••·•• .......... •-M U.llPN •-w ll'ltPM 
)1-"'1 •»AM 
JI-Jill IUU'M 

ti-A .. teUAM 
12-~ ltGPM 

es-Ml •u•rM 

·-~ '"',,. u-s.. IH2AM 

UI IHHM 
NC. et»rM 

'" ll'li-· ... AM 
UI 1111:-tt Gtll'M 

IU7J'N ... ·--· .. CJAM 
UI 1.a'll!~• fttOPM 

IUUM .... UIB-fll IUJPM 
llUN •• i.--• 11.l&N 

"' ·--- ~AM 

t~I 
Cocffideat .. 
(oblau.ed from Pt.te I} 
HorimaW PermcabW1y 

..,, 
•• J llj 

•• •n ,. 
IU6 
Ill 

IUS 
Ul ,,,, ., .. 

u 
1.2 

UR-fl 
Utl!.-11 
•.m-a --f0!-'7 
1"4-• --uie-• -lml!-41 
UJI!-• 

v "'~ ~.-:.;Q'l;,-..,_.._,oi;;;;i;..,.....;;o~;m;i;;g,.~ 

MOTE; l.JIC.Woi.-• ..................... __ _ 

nr..-
.. a... 

~ ,..,. 
0-1-1 '"" 0-1-1 CJUJ 
0-7-J OUI 
0-1-• ,,,,. 
0-1-s QUI 
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Summary of Permeability for Group G-8 
Sec Anachmcnt S for location or Group 

°" °' ,.,... .• 111a ... 
Ca_ ............. 

DAll! TIMI! 

llE.IOUT , ...... , u 
(caiwc) TIMI; 

HEIGHT 

(Dcko) 

u 
(< ......... ) TJMf. 

llEIOlff 

CD<im) " l<aW.:) 

•••••••••••••••·~~~••••••••••••••• ••••~••••••••••~~••••••••• ••w•••••••••••••••••••~••••• 

JO-JO!! 
]0-J.I 
ll-s.I 
M-hl 

Ol-AIC 
«2- ..... 

11 "f'M 
0111 PM 
OUOAM 
O?~FM 

11JIPM 
t•OIAN 

019 
on 
OU 
06' 

.,. 
'°' 
"' 

l 16£-07 
6Me-OI 
4 7Sl!-OI 

'111?-0I 
I JOE-OI 

JJM!-OI 

1217''M 
OU:H'M 
OttOAM 
ln541 f'M 

IOMAM 
02-.r11. 

01 IHM 

06' 
071 

l" 

197£-IJI 
I OJl!-Cll 

••-ot 
1011!-0I 

--------~:..-,1U )4 --·---.-

--~ 
o-•-• 

u 
1""'-1 TD4f 

0-1-S 

lf.flOHT 

(ildftl {<'~I 

.................... ~·-···--···· ····--···--···-·-·-~------

tt-'"C 
111-"*t 

\IS-A.s 

•-Ml .,_,.. 

l11tPW 
IUH'M 
OtCAN 
cnna 

U) 
MC. 

•• Ill 

UI 
UI 

Ut 

IQ .,, 

UR-• 
1 l«E-• 

·~--
llllE-• 
UJI!-• 

llllUM 
61 Dl't.t 
•nAN 
l'UJPM ........ 
l'UIPM 

Olt9rtil 

12.JJPM 
a.ttAM 

uo 

'" UI 
HI 

SM-• 
u:m-• ,_,._., 

,......_._._..,_,..._~..........._.-.......... *.~'"""" ......... .._.._ __ ,_..1 
UAtl 0.7 
Oxffidcal • o..s 
(~ rmm Pbte I) 
llorimatal h~abQisy 
Ve 

S.21 E-<W cafJcc 

I? llP'M 
011.2"4 
OUIAM 
Cl?SI 1'M 

01 llrM 

0-a-1 
0-1-1 
0-1-) 

o-•-• 
0-1-l 

0)4 
Oil 
am 

"" 

coo 

a-
.. a..... 

h!t9fl ... ,.,. 
•JS• , .. 
C)l 11 

7SSE-Cll 

'&Jli!-• 
SOU!-• 

U6l!-• 
I 111!-• 
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where: 

aoIL .um LI... SVALUATIOll •&PORT 
CITY o,r rum• aaaJICll 

PSIUIIT llO. 1J12-A 
Dmoll COUft'T, TSDa 

(coa~lau-4) 

d • dia .. ter of pipe at openinq • 5.08 c:JJ 

D • diaaeter of pipe at 9round level• 10.16 ca 

6t • chanqe in ti11e between readings 

H2 • h•i9ht of water abov• botto• of casinq at tiae of 
second reading 

H1 • hei9ht of vater above bottoa of casinq at ti .. of 
first readinq 

vhere: 

A• d2(ln(L/D + /l+(L/0)2')} 

11 • ID(L/D) 6t{ 1-0. 562exp,(-1. 57 (L/D))} 

vhere: 

L • depth of borinq below casinq • 91.44 ca 

0 • di&1Mter of borinq • 15.24 Ciii 

Reference: Daniel, David E. (1919), •1n Situ Hydraulic 
Conductivity Teet.a for eo.paet,ed Clay.• .J. Ceote<"'..h. EnqrcJ •• 
ASCZ, 115(9), 1205-1226. 

Anachc••ll 1$ 
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··1· .. 

... 

kh • a•k1 

ky - (l/•)•k1 

80IL a.Ill> LI•sa SYALUATIO• REPORT 
CITY or FADD• aaAllCJI 

PSIUIIT llO. 1312-A 
DDIOll COUllTY., TUU 

calcu1ati9a of PtQMHlbility 

vhere: a• f(k 1, t 2), taken froa FIGURE 1 

... .. ' ....,.,.. ___ . 

ConfifJUration of test ahovn in FIG1JR£ 2. 

--
... 

. . 
--

,.. . ....._ ...... -..... -----..--, ...... .__................. .......,_ ..... -.. .... , ..... 
AttaiZWI I 1 q 
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SUMMARY OF FINAL PERMEABILITIES 

Average Vertical Horizon ta! 
Group No. kl k2 k2lk1 m Permeability Permeability 

----------·-·······--------·R••M••·---~--------·------~-S 0-2 4.56E-08 6.36E-08 I.40 1.70 2.6qE-08 7.7SE-08 
G-3 1.SSE-08 1.03E-08 0.65 0.48 3.29E-08 7.SSE-09 
0-4 3.13E-08 6.48E-08 2.07 2.95 t.06E-08 9.24E-08 
G-S 1.29E-08 5.73E-09 0.4S 0.13 9.89E-08 1.67E-09 
G-6 l.03E-08 8.64E-08 8.38 18.00 5.73E-10 l.86E-07 
G-7 2.StE-08 3.JSE-08 1.12 1.20 2.34E-08 3.37E-08 
G-8 l.71E-08 1. lSE-08 0.67 0.48 3.56E-08 8.21E-O<i 
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T•ot. 
.Jla.. 

01-.21-$1 1 
l 
) 

4 
~ 
6 

01-.12 .. 91 7 

• 9 
Ol-2l-91 10 

u 
lZ 
}. l 

01-26-91 14 
lS 
16 
17 
18 

J'ootDoteas 

(1) 

(2) 

(3) 

IOJL UD LJllD Sft.LOATIOll IDORT r 
nt&IUT WO. 1Jll•A I omow count, ftZU ., 1a~tlau Ra1iu. Jut.a 

;n-:h tu I Lift O.pth In•'1 tu "o1atute CUfVIO P•rc•nt 
WAtlaatU llOd-21 U.c,af.J (2). nttl.&.U •. ¥ ••. J.~ll -Ll.L~ =lfo.,._ ~~. 
'''M,1~C'W 1 ). . at.o )1.' 10 ''·' eS'N, J'1S'W 1 ). . 91.2 lO. l l /2 l 00. 0 : 
10'9'",200'1f 2 l.C. t).,) ;p. 4 J t!.. 4 
IO'M,400'V -. ). ) 11.~ ll. i Hl t!Lt .. 
tO'N,lt,'V 2 ). 0 '"·' .U.4 il 91.6 
tO'll,l50'W l L~ ,,,0 H.• 2 '~-~ 
90'N,260'W ) J.~ 14. 1 l9. l l "" IO'Jf,lOO'V " l. ~ tl.. :•.• l 91.\1 
IO'M,l10'V. " LO 9!.LO 27. 7 ... 91.l .. 
80'H,l30'W .. 2.0 ·~.2 16.4 ;I tl.l 
1~0'M,200'tf $ 1.4 17.? lU., 1/'J; 96.~ 

IO'N, 10 1 W 5 1.) •>.l ~-..~ l ., . : 
IO'Jl,l60'W 5 1. !I 92.~ 2•.9 2 ,~. 0 
iv· ~ •. HO'W 6 1. 0 tl. 0 10.l ~- ,.,). l 

20'N,%.75'W 6 l.9 92.9 29.C " ~6-0 • 
90'N,250'W 6 o.o 94. ;l :}9' ) 2 '97. ) 
JO'N,125'W 7 o.o 90.9 l l. 6 ..... 

~I .. 100.0 
lO'N,ll5'W ' o.o 19. 1 l~.o 112 ••&.I) 

All .. aaureaenta relativ• to A-18+00, aouthw••t cor·nor ot th.• •~cavation. 

Litt nuaber• and depth to aurrace teated obtained by e lovat: \on i'.lrvey 
troa knovn point. 

Three-inch dia .. ter push tube aaapl•• t~k•n at Teat t.oc:ation Nuaber.a 2, 
4, 7, 10, 13, 16 and 18. Liquid and Plaatic Liait determination• and 
Percent Paaainq 200 Sieve ahovn on Attach .. nt 2~. 
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[ ' 11 ! ' I i ' i I ! I 
- t - I 1· l 1- ; i I ' f i J t 1 l -

'" -- - - --1 · 1 ! l f I I i - l t I I t t -; 
-- --,-- .. ... . - ' j r -I I I 1 - j i !j, f 1! - l t ; 

-- - ' I - i i t I ! i 1 • ! j i 
, ll i ;-;-. ·-·+t [ J ; . ; : i i r-t-f 

- - ' -- - -1 I ·!; ! I 1
11 j -11 

- I -i i f l I · ' 
.. I i Ii, lj,I ilj1 111+ 
' . i l : J 111 l ; ! i i 'if - -I I -- - ! 1· ! l - } I t' --! 

1
1 1- - -- 1 - - ~ ' -! l I I l I I 

I · J_ · · - - -· , ... J ..... -:- '!( 'i · I ~ ._ -I i l! i r· l I t 
i I _,,.,,. i : $1_ t I ' 

81 
24 26 28 30 

M0tslu1e Cootonl (%~ 

___ ?~ blows per each of .. L. layers. with ~-:.?pound hammer 

and J~ inch drop using ·--~- Inch diameter mold 

Tesl performed on minus .. -' 4_ !"> i e ~t:_- sizo , _,alf!rial 

Boring No. - Loca!ion __ fan_i_~_O..L.!:!.~f_i! L. ... ------- ··-- ----------- ··----------------- --~----·-
________________ l!ebt:£!~1 _ _J ua ~------ --.. --~------- -------·-·-- _________ ----------·-
Oeplh • Sample No ___ _ 

Classification ___ Q_<!! k b_r_~~!!_.~!1 d _lf_~EY -~~r.~ ... ..9.~ .. .£l!L..J Cl!}__ ___ ----------------

-----· ... ·------- ----~____, _______ ,. ______ . ____ ~·--·-------~-

• • ! .. l' 'l 78 0 
LIQO"-' 1m1 ------------------ t'O 

PlasHc Umit __________ j_7 ---.. -------· o;b 

Plasticity lndax .... ----~l_ ______ ~-----

OPTIMUM MOISTURE DENStTY CURVE 

Maximum Unit 

Ory Weight ____ ·------ 85._6 __ pd 

Optimun 

Mois!IJ!S Content___ 28_. 2_____ % 

Attachment 20 lb.------ =="-'='==========================-oem£ettNICAlCONSU\.1AHB 
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_ . __ ~ l~~1q~_!·~- Pr:~~~~l~--- ______ Compaclloo Te.st No. __ ·---- _ _2__ _____ -·------- ·----·-··----

_..?_~blows per each of J __ laye•s. w;th ~;_?pound hammer 

and _g inch drop using __ 1_ loch diameter mold 

TMt perlotmed on minus -~4 Si CV~-- s.ize rnaleoa: 

Boting Na. - L(.;(:atioo _c~~]~t Lan~!~.~~-------------···----.------ --·-·-·--------·---
Hebron, ·1 excH 

~,.-,.~--~-----·--.. --.--., •. ~ ... -----~-- ..... ~ ... -· ------------------
Depth · Sample Nu ------

Clanifation ______ Y~:L~~~--_2rciy _claL~!.~~~-~!._~-~~~:'...~. ~~~__!~~~~_!"_cl_•_e_I ___ _ 

------·--------·-- - .. ---- -··---···-·····- . ., ____ ··--·-······· ------- ------·----

Liqujd Llinit .. --·-·· _ ······---------.-·------- --··----·-----· .• ~l> Maximum Unit 

Plastic Limit_ __________ ·-------- ----·--------·- % Dry Weight ____________ J§..8 _______ pct 

PfaS-(icity ~ridex ________ --~- --·· -----·- ___ _ Optimum 

Moisture Content ____ _11.:_~----- % 

---·--·--·---·--·---.----···-·--------------
OPTIMUM MOISTURE DENStTY CURVE 

Attachment 21 
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SOXL AND LINER EVALUATION REPORT 
CITY OF FAR.K£Jl8 BRIJfCB 

PERMIT 110. 1312-A 
DElfTON COUNTY, '°BXAB 

J!Y.mHn of Lt.bor• tox .t . oas_• 
Percent 

Liquid Plastic Plasticity Passing 
Sample Depth Limit Limit Index No. 200 

No. 1f~~tl (\) cu _(£.lL __ _s.j._jtv_q 

2 J.B 77 25 52 9J 

4 3.3 63 26 37 91 

7 2.5 56 22 34 84 

10 2.0 56 24 32 87 

13 1. 5 61 26 35 89 

16 1. 0 54 2;? 32 !9 

18 o.o 63 26 37 88 

Rote: Sample number indicates test number shown on Attachment 
19. 

Attachment 22 
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. --- ---..-- ~ 
.r_._ .. ____ . ____ A------.---.. -·--·---------·--- A ------~~.!.~l 

FALLING BEAD \.AB P£lUIEA.9ILlTY TEST 

J...Q.b_Ji2.LI.. 1 3 6 • 5 

Sample NQ..LI. 2 

SAmR.l.LH~tlt.J£.el 

lliti.ght 0 [ Q ,JL11L.__igJli 

7.23 

"" 7 '2. 50 

bl.Sl.t.!P 2 4 -Auq- 9 l 

~ ~ 

24-Aug-91 10:58 
2.6-Aug-91 07:06 
26-Aug-91 04~34 

27-Aug-91. 06:50 
27-Aug-91 o~ 05 

~ 136.5 

SUple No.; 4 

AM 
}..M 

PM 
AM 
AM 

Watnr 
I&vel lm.ll 

o.oo 
2.80 
2.81 
3.00 
3.01 

Water 
~.l-1.£1!!. 

72.50 
70.90 
70.BO 
70.60 
70.61 

,S.fJ.l!P..l.~ Ja.ight l cl!!l 

Height of Q d2 HL C<cm) 

... 7.41 

... '17.40 

Height of Out!low PQ..r.t Ccml "' 10.160 

filled to O.Q HL @ 10;12...._M DA.t~ 

Water Water 
J2Al& tiH Leve 1-1.m.ll ~LLw 

24-Aug-91 10: 13 AM 0.00 77.40 
26-Aug-91 07:(l6 AH 4.20 74 .80 
26-Aug-91 04:J4 PM 4.40 74. 70 
27-Aug-91 06:50 AM 4.70 74. 50 
21-;.u9-91 08:50 AH 4.8Q 74. 51 

Permeability 
_ __!ill§.~~~1 

24-Auq-91 

Per•eabil i ty 
~ 

-----------
9.29£-08 
2. l4E-08 
2. 14E-OB 
5.09£-08 

Att~t23 
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FA.LLilfG BEAD LAB PIEJUlEABILITY TF.BT 

~ 136.5 

Soaple NQ1..i.. 7 

Sample Height <~ 

Height Of Q,O ML C~m) 

Height of OutflQY Port (Cl!\) 

r.i.ll~ to o.o ML e 12;U_FH 

Water 

"" 7. 14 

,. 72.50 

"" 6.40 

Qate; 

Water 
121.t§ l'.iu Level !r:U ~u. 

27-Auq-91 12:43 
27-Auq-91 05:55 
28-Auq-91 01:43 
28-Au9-g1 04:10 
29-Auq-91 07:30 
)0-Aug-91 07:45 

iI.ob No.; 136. 5 

.S.••1• uo.; 10 

PH 
PH 
PH 
PM 
AH 
AM 

S111Pl1 Height tea> 

Height o! o.o KL Cea> 

o.oo 72.50 
0.60 72.20 
1.60 71. 50 
1.60 71. 50 
2.00 71.20 
2.60 70.90 

::r 6. 66 

= 77.40 

Height of out t law Pott. ,.1gj_ • 12.70 

filled to 0.0 HL @ OJ,; 17 Pft 

Water Water 

12At,e;_ 

l2At§ Tiu Leygl (Jill Level (Cl\l 

27-Aug-91 01:17 PM 0.00 77.•10 
27-Auq-91 05:55 PM 6.10 73.60 
28-Au9-91 01:42 PM 7.10 73.10 
28-Auq-91 04:10 PK 7.20 73.20 
29-Au9-91 01.; JO AM 7.60 72.70 
30-Auq-91 07:45 AH 8.00 72.50 

27-Aug-91 

Permeability 
Ccra/gecl 

------------l.10E-o7 

4.84E-OS 
N.C. 

2.52E-OB 
2.40E-08 

27-Aug-91 

Peraeability 
Jcaisec> 

------------1.23E-07 
4.87E-08 
3. 92£-08 

2.53£-08 
1.61£-08 

AHKt.ment 24 
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1 

FALLIMG BEAD LAB PERMEABILITY TEST 

J..2.R....H.9...W.. 1 ) 6 • 5 

~13 

~!e Height (gl 

He.igbt of 0. O Hl. ( cl!tl 

Height of Outfloy Port ( Clll} 

Filled to o.o HL f Q,j; 05 AH 

Water 
Pill ~ Level {Jill 

JO-A'-'9-91 09:05 AM o.oo 
30-Auq-91 12:55 PM 7.30 
30-Auq-91 Ol:JS PK 7.40 
OJ-Sep-91 06:45 AM 9.50 

.Job No. t 136. 5 

.$1\Jli)ll No,; 16 

7.08 

"" 74. 50 

.. 11. 40 

QM.!ti. 

Water 
I&yel (CR) 

74.50 
70.)0 
70.00 
68. 80 

SaapJ,.e Height {CJ!IJ. ll;t 7.06 

H•i9bt Q( 2.2 llL 1.gl - 68.50 

Height o! Qu.t(lctV Por·t iCBl - 6.40 

Fil ltd to O. 0 JU. e 02il6 .:»>..:l DAU;.. 

Wat.er Water 
Dli§ 1..iu J.dt..Y§l tall Leye1 Ccal 

JO-Auq-91 OJ:36 AK 0.00 68.50 
JO-Aug-91 12:55 PM 0.40 68.10 
30-Aug-91 0):35 PM o. 40 E.J. 11 
Ol-SQ'p-91 06:45 AM 2.80 66,. 60 

:rn-Aug-91 

Per•eabili ty· 
__ica/secl 

------------
1. 94E-06 
J.97E-OB 
2.58£-08 

JO-Aug-91 

Pen1eability 

- (ca/UC) 

------------
1. 21 E-07 

-
2.80£-08 
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FALLI.90 BDD LAJI PDMEUILI!'Y TUT 

Job No.i 136.5 

Sit•RlC No.: l fl 

Soap le HS!i.9bt (Cal. - 7 .13 

Height Q' 2sQ HL (00. - 72.80 

Height of OUtf ~~ort (c•l - ll. 20 

Filled to o.o ML@ Oli 37 PH Date; 

Water Water 
l2ll.c Un l&Dl fal) Level (g}_ 

OJ-Sep-91 01:)7 PM Q!, 00 72.80 
04-Sep-91 07:)4 AM 1..80 71. 70 
04-Sep-91 03:50 PK J/.40 71.50 
05-Sep-91 08:16 AM l.80 7 li.10 
05-Sep-91 04:44 PM J.20 71.00 
06-Sep-91 09:20 AK 3.80 70.50 
07-Sep-91 12:00 PM 4.10 70.JO 

Ol-Sep-91 

Pentaeabil ity 
_ jj~a.J.AW. 

---· ... --------
l .. OJE-07 
7.,52£-08 
2~5JE-08 
4.94£-08 
3.80£-oe 
1.19£-08 

Altactw1•'1 M 
--~~~~~~~~~~~~~~~~~~~~~~~~~GIOllllCMCAl ..... ldWJ'S 




