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

APPLICATION OF: 8 BEFORE THE
8
THE CITY OF FARMERS BRANCH, 8
CAMELOT LANDFILL TX, LP 8 TEXAS COMMISSION ON
MODIFICATION FOR SLURRY 8
WALL INSTALLATION and 8
8

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.

l. 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 (VOCSs) 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. 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 8§
330.409.”% 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

! 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. 5



in accordance with § 330.409(g)(1)B).

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.*

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

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.® 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." 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).2

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.” With that

information both the Applicant and the ED would have been better informed of the nature and

® See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at {4 and 8.

%30 TAC § 330.409(g)(1)(B). (Emphasis added).

> See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 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.

" 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.

® 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
18.

° See App. Ex. 36, Supplemental Affidavit Stephen D. Ehillips, PG at 19.



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.

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.™® That plume of contamination is increasing in size and a significant portion of it lies
outside the proposed boundary of the slurry wall.** 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.’>  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."®

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

4.
d.
2 d.
> See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 3.
 App. Ex. 36, Supplemental Affidavit of Stephen D. Phillips at 111; App. Ex. 37, figure 5, showing approximate
location of slurry wall.
12 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 11.

Id.

4



of VOCs and arsenic.”’

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.”® 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.*® 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 Installation?
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.”?

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]

7 App. Ex. 23, Assessment of Corrective Measures at p. 12, Supplemental Affidavit of Stephen D. Phillips, PG at
f12.

'® See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 112.

'° See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 113.

2 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.

*! 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 A5ffidavit Stephen D. Phillips, PG at 114.



review of the construction reports for each [landfill gas extraction well] show that the existing
waste fill area is relatively dry.”?®* 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.?* 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.?®

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.

2% See App. Ex. 1, Major Amendment at 111B -9 (rev’d August 22, 2013; See App. Ex. 36, Supplemental Affidavit
Stephen D. Phillips, PG at 115.

2 App. Ex. 1, Major Amendment at Sheet 111A-A.12A, [11A-A.20 and I11A-A.21; See App. Ex. 36, Supplemental
Affidavit Stephen D. Phillips, PG at 115.

zz See App. EX. 36, Supplemental Affidavit Stephen D. Phillips, PG at 115.
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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).?° The ED asserts that EPA’s report
documents the “use of a slurry wall as an effective hydraulic barrier at waste facilities requiring

130

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

conditions, such vertical barriers perform as designed.”**

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.”*? 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.”* 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
134

barrier sites.

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

2 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 116.

% 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.

% 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 116.

% 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.

% |d. at § 6.1 Conclusions, at p.9; App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 117.

% 1d. at § 2.4 Limitations of the Selection Process, at p. 14; App. Ex. 36, Supplemental Affidavit Stephen D.
Phillips, PG at 117. 7



containment sites studied in EPA’s report.®> “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.”®® 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.>’ 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.*®

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.** 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.** 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.**

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

% |d. at § 5.1 Performance Basis, at pp. 80; App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 118.

% |d. at § 5.1 Performance Basis, at pp. 80; App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 118.

%" See App. Ex. 36, Supplemental Affidavit of Stephen D. Phillips, PG at 19.

%% See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 119.

%% See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 120.

0 App. Ex. 37, 1991 Soil Liner Evaluation Report, at p. 10; App. Ex. 36, Supplemental Affidavit Stephen D.
Phillips, PG at 120.

*! See App. Ex. 36, Supplemental Affidavit Stephen D.8Phillips, PG at 121.



information *“confirm that the Eagle Ford Shale Zone within the landfill permit boundary area is
a thick, continuous, and low permeability shale zone.”** 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.** Along the southern pre-
Subtitle D area of the landfill, the borings along that edge merely tag the shale.”> While
Applicant may be correct when he states over 20 borings are located within 100 feet of the slurry
wall location,® 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.*’

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.”*® 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.*® 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.”® The borings along the southern boundary of the

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

“2 See City of Farmers Branch’s Response to the City of Carrollton’s Motion to Overturn, at p. 13.

** See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 123.

“ App Ex. 1, Major Amendment, Figure 111G-B- See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG
at 122.

> App Ex. 1, Major Amendment, Figure 111G-B- See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG
at 123.

“® See City of Farmers Branch’s Response to City of Carrollton’s Motion to Overturn, at p. 14.

*’ See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 124.

*® See 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 124.

%0 See App. Ex. 1, Major Amendment, Section 9.1 Geology and Soils, pg. I/11-9-1; See App. Ex. 36, Supplemental
Affidavit Stephen D. Phillips, PG at 125. 9



section of gravel approximately 4 feet in depth.>> Moreover, Applicant has no construction
specifications that address the presence of gravel.>* 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.>®

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.> Applicant has
indicated that the average depth of the slurry wall is expected to be approximately 30 feet.>®
Accordingly, the probable saturation zone of the slurry wall will be within approximately 10 feet
of the top of the Eagle Ford Shale.>® 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.>’ 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.™

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

*! See App. Ex. 1, Major Amendment, Slurry Wall Section A, Drawing A.17, Sheet I1IA-A.17; See App. Ex. 36,
Supplemental Affidavit Stephen D. Phillips, PG at 125.
>2 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 125.
>* See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 126.
>* See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 127.
% 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 127.
*® See App. Ex. 1, Major Amendment, 2012 Major Amendment Application, Slurry Wall Sections A and B,
Drawings A.17 and A.18, Sheets I11A-A.17 and A.18; See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips,
PG at 127.
:; See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 127.

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.®® 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.®* For example:

e 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.

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

e 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.

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

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

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

e 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.®

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

% 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 129.

%1 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 129.

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 129. 11



degrading to DCE which in turn degrades into VC.** In a September 2012 PowerPoint®
presentation to TCEQ Staff, Applicant presented information showing a graphic degradation
process.®* 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. ®® 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
compound, TCE, has been in the range of 20 to 30 micrograms per liter (ug/l) from 2004 to
2008.%® During that same period, the concentration of its daughter compound, DCE, has been
near or above 100 ug/l.*® 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.”” 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.”” Applicant’s explanation is simply not viable.”

% 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 13 See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips,
PG at 130.
% See App. Ex. 29, Camelot Groundwater Monitoring Presentation to TCEQ staff; See App. Ex. 36, Supplemental
Affidavit Stephen D. Phillips, PG at 131.
® See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 131.
66

Id.
®” See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at 132.
% 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 132.
*1d.
“1d.
" See App. Ex. 36, Supplemental Affidavit Stephen D. Phillips, PG at {33.
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I11.  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,

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

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

DuUGGINS 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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Appendix for Reply in Support of Motion to Overturn and Request for Stay

Exhibits
36. Supplemental Affidavit of Stephen Phillips, PG.

37. Contaminated Plume Maps, prepared by Stephen Phillips, PG.

38. 1991 Soil and Liner Evaluation Report (“SLER”), City of Farmer’s Branch, prepared by Reed
Engineering (September 1991).
















































TEXAS DEPARTHMENT OF HEALTH
MUNICIFAL SOLID WASTE LANDFILL SITE
SOIL AND LINER EVALUATION REFORT

dudaadhdkk READ THESE INSTRUCTIONS BEFORE COMFLETING THIS FORM ##kdshas

This form is to ba completed by a registered professional
engineer or a professionsl geolopist as further defined In
Part G of this questionnaire. HNote docuasentation required.

The purpose of the sof. evaluation requirement {s to assure
that groundwater, as defined {n the Texas Department of
Health’s “"Hunicipal Solia Waste Management Regulations”
(MSWMR), is protected from contamination resulting from the
land disposal or storage of municipal solid waste. This soll
evaluation s required to provide an opportunity for a
professional geotechnically trained {ndividual to Inspect the
trench or arca and to document that {n sf{tu solls and/or
constructed sofl liners meet the Department's regulatory
requiiements prior to t'lling operations. This evaluation is
in addltlon to solls data obtained to meet permitting
requirements. For this reason, prior geotechnical data in
itself shall not be conslidered a substitute for laboratory
soils testing necessary to provide proper documentation and
subsequent veri{fication of the soill conditions of each irench
or dlsposal area prior to solid waste disposal.

Data and information required {n this questionnaire are to

provide the basis of the evaluation made by the engineer or

geologist. This report {s to be supplemented with field test

data in the form of soll density reports and depth checks to

support the quality control of a constructed soil liner. The

amount of quality control testing shall be cutlined in the

required Soll and Liner Quality Control Plan that has been © e
agreed upon by the permit holder and this Department pricr to - -
undertaking the construction of any liner orx section of ) -
liner. ’ -t

Attach additional sheets as needed, and on each sheet
{dentify the appropriate Part and Paragraph number for each
reference.

o
FARRIRARAD Ak Ad bkt hhk kb bdhdtkahhrd dedkbkddddddddddh bk ddbkdddddkdhdddhdhdd
FART A SITE IDENTIFICATION

Permittee City of Farmers Branch

Permit/Application No. _1312-A  oOperational Classification Type 1- N@E}cipa!
County Denton
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PF*RT B GEHERAL HHFOPHATION .
»
1. Did you, during the prepavation of this report, review the promic Ll
fssued {or this site? _Y€s  Does the permit require liners? Y?S .
¥
2. Does the engineeoring data in support of the permlv, fndicate the need
or probable neecd for a liner or partial liner at any locatfon within s
this «disposal sire? _Yes 1{ so, what kinds of liners were expected? L
X bottom avea liners periphiery boundary 1luers
X sidewall liners _ . other (explain) ____

* Sidewall liner addressed by liner reports dated November, 1988 (Rone),
May, 1989, and October, 1990, with letters confirming integrity dated
PART ¢ LOCATIONS AHD/OR DESCRIPTION OF AREAS CURRENTLY BEING EVALUATED September, 1991.

1. Attach to thls report a copy of the orfg ual sectorized [ill layout
plan showlng the areas or sectors of the landf{il]l site currently bhe np
evaluited and unting areas previously f{lled. If a copy of the
oripinal plan or map {s not avallable or [s determined to be
fnaccurate, then prepare and attach an updated site Iavout map that
fdentifies the areas already filled, those currently receiving waate
material, and the area or arcas now being evaluated. The tequired
prid system must be shown on this drawing.

. " . " o S
9

“

2. On a sketch or drawing of the avea or areas actually being evaluated,
indicate the following:

a. Location and pertinent Identifying information relating to all
soil borings, core samples, obse: vation trenches, and in situ =soil
tests that were collected or couducted to accomplish this
evaluation;

b, Boundary lines distinguishing the bottom and s{dewall arcas of the
trenches or fill areas being evaluated; and

c. Location and proper designation of constructed liners.

'ART D SOIL EVALUATIONS CONDUCTED DURING CURRENT STUDY

1. Describe concisely on attached sheets the {{eld and laboratory
activities performed by yourself and/or your staff to accomplish this
evaluation. Please Indicate the methods used to determine sampling
locations, actual sampling procedures, and analytical methods that were
followed. Any assumptions you made in setting up the field and
laboratory portions of the rurrent study must also be discussed.

See Attachment 1 for description and Aftachments 2 and 3 for plan.

2. Your observations of the disposal excavation trench or area

pertaining to this eveluation:

a. Trench, sector, or arca {dentification or number See
Attachments 2 and 3.
480 & 650
b. Fxcavation depth 30¢  fe., length at top of excavation fv.,
width at top of excavation ft., and stde slopes 3H_: 1V
‘ 530 & 740 . Pes —
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c. Were any sand lenses noted In evaluated area? ____Hone
1f so, have they been lined? e

d. Were any cracks or fissures noted fn the evaluated area7? 185
If so, have they been lined? _ee Attachment 1.

" The soflls tested for this report should be those which in the
evaluator’'s estimation will prove Inadequate for groundwater
protection {n the area under Investigation and {n additfon, all
soils In the quistionable rauge as outlined {n 325.127 of the
Department's MSWMR must be tested.

What percentage of all solls In the evaluated area do these
tests represent? 100 ]

f. Based on this evaluation or prior soils testing was all, part
or none of the evaluated area lined? _See Attachment 1.

. 1
B Dates you actually visited site: January 31, 1991, February 1, 1991,
March 28, 1991, March 29, 1991, July 22, 24, 3", & 31, 1991, August 1, 2,

5, 8, 21, 26, 1991, and September 3, 1991.

HOTE: On-site visits should be as numerous as necessary to
adequately evaluate and t:st the liner as It Is compacted or
otherwlse constructed.

w

Frovide separate summaries below and oun the next page for the soil
tests listed for both the gidewall areas and bottom areas under
evaluation. This may be eliminated {f lining Is obviously
necessary.

Test Locations Must Be Noted on the Sketch Required by Part C,
Paragraph 2 and are ldentified as Follows:

Number Tests Conducted Range orf Values
Done on Si{dewalls (where appropriate)

Soil Classification (USC)
Fraction Passing No. 200 Sieve (%)
Moisture Content (%)

Liquid Limlt (Minus Ho. 40 Sieva)
Plasticity Index (Minus No. 40 Sieve)
Dry Density
Coef. of Permeability (cm/sec)
Method Used to Determine Permaablility

1f present, to what horizontal distance do acceptable solls oxist?

Pag~ 3 of 7 (SE43 03/14/86)




IN_SITU BOCTON AREAS

Test Lecations Hust Be Noted on the Sketch Reguired by Fart o,
l‘nrngrnl‘h 2 and nre ldent {fied ns Follows: _op€ Attdcbmﬁfjt_.l-..fo_

_parrative and Attachments 2, 3L_iﬂﬂ 5 for p an‘TﬁEEItonslmuﬂuﬂ“_‘ﬂ"

Humber Tests Couductad Range of Vnlues
bone on Rottom {where appropriate)
25 Sofl Clasgil{ication (USC) WE’_‘,__,%M__ e et e e

25 Fractfon Passing Ho. 200 Sieve (V) 65 - 33 R —

e Moisture Content (%) __ . _ i

__2'__5_ Liguid Limit (lfinus No. 640 Sleve) -7 e

25 Plasticity Index (Minus No. 40 Jieve) 20 - 3¢ o

- Dry Density . s _-._
7 Lab_+ 40 Coef. of Prrmeability (cm/sec) _1.56E-8 to 917{711?:9“1/?(3(:_
in-Situ Hethod Used to Determine Termesbility See Narrative

I present, to -.Qhut. depth do acceptable soils oxr;.tk? _”Zg_ot_feet'gﬂaﬁfhe landfitl.

HOTE: These solls tests shall follow test procedutes as per 12 172
of the Department's HSWHR,

FART E EVALUATION RESULTS '

1, STATUS OF IM SITU S0OILS

A, Based onn tesis results of soll samples taken {,uuw the sidewvalle
and/or bottom of the evaluated trench or disposal area, ni
presence of joints, fractures or bedding, is a constructed liner
needed to meet the requirements of the MSWMR? Yes - A partial -constructed
liner was needed to fill in an existing sump. See Attachment 1 for
parrative. b, If no, whet {s the basis for your decision relative to hoth l

soil quallity and depth of acceptable soils? _Exposed materials
consist of unweathered clay shale of the Eagle tord Group. There
were no open joints or fissures exposed in the boitom. Borings
for verification of thickness indicate no change in materials I
throughout the in-situ liner thickness. The stratum is estimated

to te some 200+ feet thick.

Page 6 of 7 (SEA3  03/14/R86)
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2. STATUS OF INSTALLED LINFRS

A professional engineer or grologist or a member of his staff
qualified by training and experience (seer Part G) simall monitor
liner construction, but the final evaluation must be made by the
aforementioned engineer or geologist with the documented
geotechnical experience.

a. Does a Soil and Liner Quality Control Flan exist? ___TYes

b. Was this plan followed? Yes

c. If not followed, wiy?

d. Was the liner construction completed prior to your final field
investigation? Yeg

e. Attach all fleld test and laboratory test data councerning soil
liner construction. These data must include liner thickness
verifications.

3. PROTECTIVE COVER

Is the protective cover {n place on the surface of the constructed
liner or evaluated in situ soil? Yes

Are these markers in place at the time of this report submitral?_Yes

FART F PLANS CONCERNING FUTURE EVALUATIONS

1. On what date do you anticipate the Soil and Liner Fvaluation Report
for the next trench or area will be submitted? July, 1992

2. Note any expected difference in soils characterisatics or site
topography (particularly in the area of the site that (s to be
evaluated next) that might necessitate the use of d'fferent
procedures and techniques when performing future soil and liner
studies and determinations.

NOTE: If any changes are anticipated in disposal methods, site
development procedures or soil and liner evaluation procedures prior
approval {. required by the Department's MSWMR before any such procedures
or methods are {mplemented. Appropriate revisions to tha Site
Development Plan and/or Soll and Liner Quality Control Plan must be
submitted for the Department's review,

Page 5 of 7 (SEA3 03/14/86)
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PART € SIGHATURE OF REGISTEREL FROFESSIOMAL ENGENEFR OR FROFESSIONAL GEOLOGIST
AdAdkhdad bt HOTE FOR FNGINEER OR GEOLNGIST STGHING THIS FOFI daiarsdd 32

The Department’s NGWHR (325.122() (Y (E)(11)) rm;nho that "All
field sampling and testing, both during construc® 'on and after
completion of lining as well as verlfication of {n situ sofls, shall
be performed hy a registered professtonal engineer experirvuced in
grotechnical englueering or a pgeologist having a college degree in
grolopgy with no less than four years experience In enginesring
geology, or under thelr direct supervision.” To assure compliance
with disciplinary rule DR 1.1 of the Board Rule of Fractice and
Procedure promulgated under authortty of the Texas Engineering
Practice Act and Section ? of the Code of Fthica nf the American
Institute of Professionnl Ceologists, the Departmeat requires the
euginerr or geologist signing this form to ver{fy this educatinn
and/or experience by fi{ling with the Bureau of Solld Waste
Hanagement (BSWM) a briefl resume of hits or her education and
experience [n peotechnical euglancering and testing. If the ecupineer
or prologlst does not have gich a 1eo8ume on file with the RSWN, {1

must nccompany this evaluacion or the evaluation wll]l be concidercd
Incomplete.

PSR AR AT AARAAR RN AL L ARR A ARE AR A AR AR AR R AR AR A AN AR 2 I d AR kAR db A bk

AFFIX SEAL BELCW \i/
\\ a
. ‘f. OF TP o /J\/
’
"; , (signature)
'*“UNMSMM‘ m

ROEALD T, RFED Ronald F. Reed
:‘-u‘:oon.—-----. sesreevepne (typ"d or prl“tp(i "nnp)
Y

,‘, 4817% &
‘1\ —"rs%\ . Principal Engineer
\\\'OnAL ‘; (title)
REED EMGINEERING GROUP )
(firm)
09-23-91 2424 Stutz Drive, Suite 400
(Date) -
Dallas, Texas 75235 (214) 350-5600

(address and piione #)

IMPORTANT: 1. Attach narrative vequired by Paragraph D-1 and any other

sections which need additional explanation or discussjon.

2. Attach the annorated site map, drawing or sketch which
{s clearly understanlable as required by Part C.

Page 6 of 7 (SE4Y 03/14/86)




PART 1l

SIGNATURE OF FERMITILF

I hereby certify that 1 have read and I fully undersiand the findings
contalned in this evaluation report. [ further understand, provided this=
report {s accepied by the Texas Department of Health, the use of any
trench or area not covered by this document or anather such document iz a
vicelation of the Texas Department of lealth's MSWHR and I will not allew

the use of this trench or area unt{l I recefve written notf{fication of
the acceptance of this document or at least 14 days have elapsed since
the Department recelved this document or other arcvanpement=s are made with
the BSWM in advance,
L s
—r el iy 7
. - .
(signature)
RTe Pslele
IMPORTANT: Three signed coples (typed or prionted name)
of this form and all attachments :; - .
(drawings, comments, etc.) must R LAY Y
be provided to the Department, (title) "
. 3 .
. "T- ‘ i ?
(5 L amans e nch
(f etc,)

/0/4/41 Pobex $/9¢,

,(Dgte) e B " P
Foomews Poonid Tavas 75 351-Fore

(ﬂ&dress and phone .y
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IN-8ITU BOTTOM LINSA EVALUAYTION REPORT
CITY OF PARMERS BRANCH
PEPMIT KO. 1312-A
DEWNTOR COUYMTY, TEEAS

The $Soil and Liner Evaluation Report (SLER) certifies a bcttom
in+gitu and constructed liner section. The approximzte area in
relationship to ths landfill is shown on Attachment 2. The
specific area is shqwn on Attachment 3. The area |is
approximately 317,000 square faeet in plan dimension and is
defined approximately by Grid Line A to the south, a line 250
feet north of Crid Lina B, Station 19400 to the east, and 11+62
to the west. The in-situ liner mecticn is approximately 267,000
square feet in plan dimension. the constructed section is

approximately 50,000 square feet in plan dimension.

Investigation of the intagrity of the in-situ bottox liner
section has included 52 depth confirmation borings, 18 soil
classification tests, determination f in-situ permeability at 8
locations by use of a two-astage test method developed by
Boutwell (referernce ASCE, Journal of Geotechnical Engineering,
Vol. 115, No. 9, September, 1989, pp. 1205 - 1226) and visual

confirmation of the integrity of the liner surface.

Attachenent 1

GEOTECHNICAL CONSIATANTY ——
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’ B L ,_o, . reed sngineering

investigation of the constructed portion of the liner included
full-time observation 2and testing of compacted density and
moisture, and sampling 13and testing of soils for 1liquid and
plastic 1imit determinations, percent passing the number 200

sieve, and permeability.

The evaluation was c¢onducted in phases. The 1initial phace
consisted of borings to confirm 1liner thickness and obtain
samples for laboratory tests. A total of 36 borings 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 obt. ned during the drilling
process were visually classified and subjected to 1liquid and
plastic determinations, and percent passing the 200 sieve. A
total of 18 samples were tested. Test results are summarized on

Attachment 4.

Due to the difficulties involved with perfoiming representative
laboratcry permeability tests, in-situ tests were proposed. The
method recommended and agreed on with Texas Department of Health
(TDH) consisted of the two-stage bore hole conductivity test
developed by Boutwell. The procedure required construction of
eight c¢lusters or groups of piezometers labeled G-1 through G-8.
Each group consisted of five individual piezometers, Numbers 1

througn 5. Piezometers 1 through 4 were constructs2 to measure

e e SUTEUHNICAL LONS U TAR TS snnd
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. L Wo L L ‘ . reed enginesring

vertical permeability at depths of 1, 2, 3 and 4 feet below top
of shale. Piezometer 5 was <constructed to evaluate a
combination of vertical and horizontal permeability at a depth
of one to four fzet. The location and designation of the
piezometer groups are shown on Attachment S. Thc locations were
field-surveyed by representatives of the City of Farmers Branch.
The top of the shale surface was also surveyed for elevation.
Idealized sections of the bottom discharge and side discharged

piezometers are shown on Attachment 6.

Piezometers were installed the latter part of July, filled with
water and cebserved through the first week of September. Water
level observations and calculated hydraulic conductivity are

provided for each group on Attachments 7 through 15,

Calculationz of the Stage 1 Hydraulic Conductivity (kj;) and
Stage II Conductivity {(k,;) were performed for each time interval

in accordance with the appropriate Hvorslev equation. Copies cf 2

the eguations used for k; and k; are shown on Attachment 15.

Caiculation of horizor-:' and vertical permeability requires
determination of a rat. *"m". The value of "m" is determined
1 based on ratios of k,/k; and the length-to-diameter (L/D) ratio
of the Stage II piezometer. The curve used for the specific L/D
ratio (6) was calculated and is shown on Attachment 16. The
value of X; was obtained by averaging the values of k; for the ;;-ﬂ“f';f
| one-foot through four-foot determinations. Horizontal and 1;;{f  ;iﬁ
|  vertical permeabilities (kp and k) were then calculated by |

multiplying or dividing k; by m. The kp/ky ratio, m, kp and ky -

S
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values are provided on Attachments 7 through 14, and are

summarized on Attachment 17.

At the completion of the final readings, 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 ir the
vicinity of Group G-1. ‘he high permeakility was obtained at
the four-foot depth. City personnel were directed to excavate
the in-situ shale liner in the area of G-1 to a depth of four
feet so that visual inspection could be performed. A disturbed
bentonite seam was noted at the four-foot depth. The 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 shown on Attachment 18. The area encompasses

approximately 50,000 square feet.

GEQTECHNICAL CONSULTANTS w—md
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Clay soils were pluaced in lifts and compactsd to a minimum of 95
percent of Standard Proctor (ASTM D-693) at or above optimum
moisture. A total of 15 field density tests were performed on
the 1liner (approximately 5 per 12-inch thickness). Three
density 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 completion by
elevation survey from a temporary benchmark (base of piezometer

G-4-5}.

Seven samples (two from each 12-fnot thickness plus cne from the
soil cover) of the fill soil were obtained by use of a three-
inch diameter drive tube and tested for Atterberg Limits and
Percent Passing a No. 200 Sieve. Sample numbers correlate to
test number locations shown on Attachment 19. Test results are
summarized on Attachment 22. The seven samples were also
subject to laboratory falling 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 was replaced for use as cover.

GEOTECHNICAL CONSULTANTS —d



Based con the in-situ bore hole permeability results, and the

tes’.ing on the recompz ted section, the bottom liner meets or ,

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

.
.
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REGARDING DOCUMENT
QUALITY

THE QUAUITY OF THE FOLLOWING
DOCUMENTS IS SUCH THAT ALL
OR PORTIONS OF THE MICROFILMED
IMAGE MAY BE DIFFICULT TO
READ OR ILLEGIBLE.

Hicrotilining Target

RMD 207 (August 1987)

Replaces form No. $8-8500.008

Texas Staic Library Reproduction of this form at the agency level is
State Records Center authorized.



Aerisl Phetograph

City of Farmers Branch Landti

Permt 1312-A

Denton County. Texas

Attachment 2
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KEY Yo HORING SYMBOLS
B-i5
1 4 B-1 whru B-3, in slitu Fermasbllity & thickness verification

8-4 thru B-9 for sampling & depth
& verification purpeses

818 . —q —8

8-1¢ °

o B-10 thuu B-38 for thickness vediflcation
on approx. 7% centers

B-17 . .
NOTES: -1. Additional borings performed for thickness
83 e verification as shown on Attachment 5.

B. 2. Plan based on aerial photograph taken in
.. September 1990.

8-12 ,

Area of Subject Bottom L
City of Farmers Branch L

Permit 1312-A

sicewal & , Denton County, Tex:
iner evaiusted by 8
fing Group dated May, 1989. s Attachment 3
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‘l" CREXTHD
S80IL AND LINER EVALUATION REPORT
CITY OF FARMERS BRANCH
PERMIT NO. 1312-A
DENTON COUNTY, TEXAS
Bumpary of Lapoxatory Data
Percent
Liquiad Plastic Plasticity pPassing
Boring Depth Limit Limit Index No. 200
No. {feet) (%) (%) (PI) _Sieve
B-1 1.0 - 2.0 48 23 25 89
2.0 - 3.0 44 . 21 23 83
, 3.0 - 4.0 43 19 24 84
B-2 1.0 - 2.0 42 22 20 65
2.0 - 3.0 53 25 28 70
3.0 - 4.0 46 23 23 77
B-3 1.5 - 2.0 44 23 21 76
2.0 - 3.0 48 23 25 71
3.0 - 4.0 43 23 20 81
B-4 1.0 - 2.0 46 26 20 71
2.0 - 3.0 41 21 20 73
3.0 - 4.0 43 21 22 67
B-5 1.0 - 2.0 43 25 23 68
2.0 - 3.0 44 24 20 78
3.0 - 4.0 52 24 28 65
B-6 1.0 - 2.0 55 26 29 65
2.0 - 3.0 51 25 26 B7 .
3.0 - 4.0 55 27 28 76 ’
Attachment 4
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NOTES: -1. See Attachment 6 for layout of individual piezometers
and pezometer sections.

2. Piezometers 4 and 5 n each group aiso serve for
depth verification.

Location of Boutw
“Piezometar Group

Farmers Branch Lan
Permit 1312-A

Denton County, Tex
Attachment 5
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Typical Section of Plezometer 5 Typical Piezomster Group
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Summary of Permeability for Group G -1
Scc Attachmoent 5 for lecation of Group o
Cityof Fermer's Bruschd

Camebot Landfill
PEIMUBQAMBEA e smmmsrmaasorne oo s ot e 2ie o mpermeamete e  tar § e g Lt gt e g T

Ge1~3 Get-2 G-§-3

HNEIGHT 1 MEAGHT 9] UG ]
DATE TIME (inches) (emvecy TIMe (inckey) (cmisec) TIME (icches) {cmisec)
P L L L R L T T L Ly T e N N T I L L L L L T T T T e e e P Y T L
- Ju) 1131 AM 0 1133 AM on 1134 AM v 4t
i 30~ Jut 12:32 PM 053 8780 -07 12MPM 044 I .0p 1235 M 059 tz-0?
M-Jal 02:50 AM 39] S4TE-07 08,50 AM 248 IRNE- 0% 52 AM 591 8 O9E 07
N 31 -Ju 03:50 PM 44) 404E~07 OLSI M Im 2504201 01 52 FM 694 §9TE-07
01 - Ang 03 37 AM 672 4 BE-07 0938 AM o 2168 - 07 09.39 AM 1106 3 1B - 07
02~ Avg 0148 P4 906 3688 -07 a1 49 PM .41 120807 01:5¢ T4 1500 303 -07
0148 M 1 ba] REFILL ¢4-31 IM 0to REFUIL
05~ Ang 1232 PM 59 INE-07 1235 FM 669 609F 02 1235 P 12.28 Q-0
1233 PM 034 RELL 123 #M 016 REFLL
l i
. D §~4 O-1-4
I WEIOHT 1 HEIONY %)
DATE TIME (lothes) (cm/vec) TIME {iaches) (cm/see)
LB A A B A Ao 1 b L1 LA 24X LI -F 4 2 P A X291 2 R (T3 1 3 rY-g3 3. 221775 &".-.--'--q
M-Jal i1:3 AM [
30- el 1236 PM N -
N-Jnt 0852 AM 088 1128-07 0aSS AN 3390 €38~ 06 .
3t-Jut 01:S3 FM 0.9: 1.63E-08 D138 PM $5.50 68911 -07
. ol~-Ang 1000 AM 144 $93E-08 10.02 AM 6138 S 34807
l M-Ang 01:32 PM 197 503 ~-08 G1:54 PM 8 L. LY 5 -
05 ~Aug 12:35 I 13 S32R-08 1237 P14 7813 1 ARE 07
Y 44
Group Abandoned - i
Arca cxcavated and )
iincr constructed Y

NGTE: 1. N.C. isdicates so chaage ia readiog alier lass meassremest

Attachmant 7
- GEOTECHNICAS. CONSWILTANTS
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Summary of Permeability for Group G--2
Sce Attachment S for location of Group
City of Farmer's Braery
Camebol Lasdlisl
Permit No. 1312-A
0-2-1 0-2-2 a-2-3
HEIGHT 1] HEIGHT [ 3 HEIOHT [ 3]
DATE TIME {inchen} {rimvec) TIME (imches) (cmsec) TIME (inches) {cminec)
A T T A o e Pt o T e Y B Sy S A T e P R WS RN RN RN AN NSNS PUC RO TN R TR T -
30 - Jul 11:42 AM 025 143 AM 08 11 e AM 018
30~ 3wl 1247 FM 03 116E-07 1I24FM  NC. (1) - 1269 FM 1M 224F. - 05
31 -Jul fia-$7 AM 113 152E-07 R 58 AM (] 14307 0859 AM L2 | Y 20E -07
s 0l:58 PM 123 951K -08 0159 PM 097 1 93 ~0R 02.0i PM 1% 66 5107
@201 PM or [TV
01« Aug 10.04 AM 19¢ 1 nRe-07 o4 AM 128 48R -0R 10-05 AM | & 9738 - 07
02-Asg 01:S7T PM 269 10SE~07 a1.57 PM 150 245808 0159 PM 1438 481107
01 S9FM 0} [Y P YTy
05~ Awg 1239 ¥M o@en 115807 1240 1M 219 305E - 08 1241 PM 1128 601807
1241 FM on aaripe
0GR~ Awg 1137 AM 663 1 16E ~07 1138 AM 256 200604 139 AM 1556 $3E-07
03 Sep 09.07 AM 1750 E4IE-02 09 08 AM 706 AME-08 01:09 AM 2644 SI12E-08
Q-2-4 G-2-%
HEIOHT ki HEGHT .+
DATE TIME (izches) (cm/sec) TIME (incihes) (sm/sec)
SN EEONNEERWEANCEID SYNAN ISR CER NN SN RRAN TSRS CRE W WD N R ERWRY - s
30- Jui Li%S AM [} 11:46 AM 038
- lat 1249 M 044 T6IE-08 12 30 PM 100 3018 -07 Elewstics
3i~Jel 359 AR 066 1RE-08 0500 AM 697 1.04E -07 at Growsd
31-Jul 02.02 PM 0se 1E-08 a0 PM | £0.9 NE-08 Piezometes Sutface
02:04 PM 034 v ARe G-2-1 M
01-Awg 10:66 AM 0715 910809 1007 AM 519 §531 08 0-z~2 43420
M2-Avg 2:00 PM ost JASE-05 02:01 PM 1044 T.16E ~08 g-2~3 [} ¥
0201 PM a2s [T VT g-1-4 43445
05~ Awg 1142 PM 1.3 267E~-C3 1243 M 1250 6ATE~03 a-2-% U 62
1243 P4 o [T ]
Of-Awg 11:46 AM 228 268E-08 11041 AM i SME-08
n3-Sep 0910 AM 136 236E-~08 0932 AM 60.06 63608
k2/k1 14
Coefficient m 1.7
{ohtained from Plate 1)
Horizontal Permez ility  7.75SE—-08 emysec
Vertical Permeability 2.68E 08 cnyfsec
NOTE: 1. NC. indicaies no change in reading sfter last messwrement
Attachment 3
GECTECHNICAL CONSULTANTS wed

o
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l Summary of Permeability for Group G -3
Sce Attachnient S (or location of Group
Chy ~f Parmer's Byanch
Crwebt Lawdrill
PromitBe A132A. . - S —
i 0-3-1 0-3-2 a-3-3
NEIGHT 1 HEIONT Y HEIOHT &l
l DATE TIME (mches) (cmisec) TIMP (iwches) {cminec) T4 (lrcher) (remwe)
LA A R A2 2 & 2 0 2 A L L R4 EAES I N2 8 2 5 723121 dr"--'ﬂ..l'- T D O Y O T NG NN AR PN S YU N TN O R WP A AN I T WA W . .?
S0~ Jal 11:48 AM 025 11:48 AM oM 1149 AM o3 i
30-Jai 1251FM  N.C(1) - 12:52 P4 038 8998 -08 1252 7™ 034 669E-03
l 31-Jut 09.02 AM on 134807 09.03 AM 036 1 86E-08 0903 AM [17] 25E - 08
31-Ju} 02:08 PM NC. - 02.08 FM 058 1.0SE-08 0209 PM 091 0.00E + 00 ‘
Ol ~Avg 1009 AM 113 212807 10:10 AM on9 1658-08 1011 AM 14 ¢ 02 - 08
I 2-Ang 0203 PM 131 2S7-08 02.04 PM 0. J4SE-09 02,03 PM 11 ISIE-08
03-Ang 1248 PM 203 39IE~08 1245 PM 106 131E-04 1245 PV, 328 A45E-08
08-Ang 11:44 AM 233 274808 10:45 AM 13 2T3E-09 HE PR 425 I19E-08
I 03-Sep 0216AM 3831 235E-07 09:16 AM 400 1L4TE-08 0%18 AN 1084 2598 - 08
I ]
0~3-4 0-3-%
I HEIONHT M HEIGHT ]
DATE TIME (inches) (cmioec) TIME (inches) {cm/orc)
el P L A Ly T 44 3 ¢ i3 - MEMBEATRIESE NUSNKN BT TROT RS NN o
30-Jut 1130 AM 018 11:51 AM 050 R
I 30~ 12:35 PM 034 1.2 ~08 12:54 PM 0.5 15808 Elevation 4
N-ul .04 AM 037 735£ ~09 09:0% AM m 38E-08 1 Growad "
3-Jui 02:10 PM 0 102E-08 02:10 PM 360 859E-09 Piezametey Serface
G-3-~1 asn
0l-Avg 10:11 AM 047 1.02E- 08 1012 AM 434 2.40E-03 G-3-2 43604
n-Avg 0206 PN 033 S.70B-09 0206 PN 153 15SE-08 G-3-3 Q603
0-3-4 43620 o
05-Awg 12:46 PM 069  SHOB-09 1247 PM 18 1218 -08 a-3-$ 43610
AT P 0 hevnixe
08-Ang 15:47 AM on 11582-09 11:48 AM I 1.038 08 .
03-Sep 09:19 AM b2 1.07E-08 WAAM 2831 1.71E-08 .
l | "
k2Xx1 07
Coefficient m 05 e
{obiained from Platc 1)
. Horizontal Permeability  7.58E-09 cmjsec
Vertical Permeability 3.29F:-08 cm/sec
' NOTE: 1. N.C. indicates 5o change ia reading sltey lasl messurement )
Attachment 9
! GEOTECHMICAL GONSULTANTS ~——n
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Summary of Permeability for Group G —4

See Atlachment 5 for facation of Group

e, iy = ey e

City of Farmer's Branch
Camelot Lond(itt
Fermit No JN2-A S - -
(e T R | G-4-2
HEIGHT Kl HEIGHT ki
DaTE TIME  (inches) (cmisec) TIME  (iachest {empwec)
R S D Y OB N S SR W AR A S A SO S A A 0 A . G A O S o W o W B S W R A S O N Y A
30~ Jui 1158 AM 02 11:59 AM 03
30-Jul 3100 PM 028 11E-07 r}.00 PM NC -
31 -Jul 0315 AM 089 813708 9.16 AM 0%9 S99E - 08
3M-Jui QnPM  NC() - nn2rM 063 219E-08
Di~Axg 1022 AM 12 2%0E-07 1023 AM 078 IME-08
02-Avg G219 PM 163 SSIE~-0n 9220 PM 0osd 491B-09
05~Awg 1257 PM 29% 124E -08 1258 PM 116 13I8 -08
08~Avg 1139 AM (B 2 10F - 0K 12.00 PM 13 93SE~09
03~ Sep 0936 AM 138 6 L4E - 08 093 AM 506 1 90K - 08
Q-§-4 aQ-4-$
HEIOHT Kl NRIGHT 7]

DATE TIME  (inches) (cmiaec)

CLLEL L WL L F AL DL AT Pl Il LR

TIMB (imches) {cm/sec)

e T TP TERE N PR YIRS NSNS

G-4-3
HEIGHT 11}
TIML (imchew) (cm/sec)

T EGr NS TANPSAR M TSRO SN o
1200 FM 03i
[JE R NC -

30-5v) 12:00 PM 02 1201 PM 047
30-Jal 01:02 PM NC. - 0103 PM on 03E--07
M-t B1IAM 050  640E-08 0913 AM s S.10E-08
s-sol @23 PM 038 4oiE-08 0224 PM 64 T4E-08
M -Ang 1024 AM 038 3ME-08 1026AM 1019  T1SE-08
02~Avg 221 PM 113 2ME-08 QZPM W3 $04E-08
022 PM 016 semisa
03~ Aug 12:58 PM 200 327E-0K 120PM N2 SDE-08
0100 PM 028 semus
18- Ang 1202 PM 1IN 269E-08 1203PM 1091 $538-08
01- Sep 0938 AM 016 20E-0 0940AM 6023  GAsE-08
k2k1 2.1
Cocfficient m 30
{obtained from Plate 1)
Horizontal Pcrmcability  9.24E-08 cmjsec
Vertical Permeability 1.06E-08 cmjsec_|

NOTE. 1.N.C. indicates no chawjje in reading sfter last

0936 AM 08} 693K - 08
02:23 PM] 069 11E-01
10.24 AM 091 264E-08
0220 FM 10} 1010 -08
1238 P, 138 110B-00
1201 PM 144 200F -09
0937 AM S0 1388 ~08
Elewstics
o1 Oroend
Picrometey Surfsce
a-4-1 asm
a-4-2 o
aQ-¢-3 Qs n
Q-4-4 o
aQ-4-3 43500
Attachment 10
GEOVECHMICAL CONSULTANTS. mwmd
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Summary of Permeability for Group G—35
Scc Attachment § for location of Group

Cwy of Farmer's Branch
Camelot Lasdritt
Fsomithe MZCA. SR , S— .
a-5-1 G-3-2 0-5-3
HEIGHT 1] HEWGHT k1 HEIGHT 1]
DATE TIME (imches) (cmiors) TIME (inches) (emvec) TIME (inches) {cmvec)
NN NERRR SN N SETAP AT I NNV AR I SE NS RAENR LS NN AT EN S RE W R TR NS WD MASEN DTN ETYEN Y R
X -Jul 12:03 PM 063 1264 PM (R }] 205 PM 047
3~ Jul 0105 PM p£ 2} R52E-06 010SPM  NC(1) - 0106 PM NC -
31 -Jul 0922 AM 2044 418E-06 0973 AM (X} 1.08E -18 o924 AM 0rs EME-O
3t ~Jai Q28 rM D4 304E - 06 02:30 PM 0.49 1288 -08 02:30 PM 0 | NE-08
aQ29rM 034 s
0l -Awg 10.30 AM 1641 3066 -0¢ 1030 AM 059 } S0 -08 10 31 AM 091 131E-08
2 ~Aug 227 PM 146 217806 0229 PM 042 IWE -0 02.30 PM 097 SOSE-09
Q28 PM oM [P )
oS~ Awg 0102 PM 2% 06 L &TB - 06 0103 PM (] 93SE~-09 0104 PM 14 1HUE-08
0103 PM 02s Lo
08 ~-Awy 1207 M 214 158 ~08 1298 PM 091 2T2R-09 1209 PM 169 SOIE-0®
03-Sep 9944 AM 456 1618 -0 09.43 AM [/ 169202 746 AM $13 129¢-08
G-3-4 a-s-3
HPIGHT 11} HEIOBT [ #3
DATE TIME (imches) (cmluacy TIME (incher) (emMeec)
BN EVOOSHOTUSPRESN RRRGUNIEISSSPIUSSN NEL4SREHEBGN IO NN TSEFENCED w of
30-Ju! 1205 '™ 0N 1206 PM oM
0 Jol 01:08 PM NC - 0147 M NC. - Lhewtion
31 -2k 0823 AM 0.44 $SSE -G 0924 AM 15 IRNE-NS 81 Grousd
31t [ RIN 043 CITE-0% - M NC - Piezometey Serface
a-5-1 %n
01-Awg 1632 AM 047 2638 -09 1055 AL 215 INE-68 G-3-2 43T
02-Awy 0T 0352 4 ME-09 E3PM 2715 T45E-09 G-5-3 43695
G-5-4 437560
0S-Asg 9104 M 066 SO -0% 0108 P @ S$BE-09 G~5-$ 434697
03 Avg 1210 PM o JME-0 121 P 519 SSIE-¥
0Y-Sep 0947 AM 8 LTIE~0% 0948 Ab s STIE-09
k24t 04
Coellicient m ¢

§ (obtained from Plate 1)
Horizontal Permcability  167E-(Somfsec

Vertical Permeability 9.89E 08 coysec

KOTE: 1. KO mdixaws 5o chasge in reading sl lost o<t et

Attechment 11
OEOTECHNICAL CONSURTANTS el
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Summary of Pcrmeability for Group G -6
Sec Attachment S for Jocation of Group

__reed sngineering
@ACAIP

City of Farmer's Branch
Camelot Landfit
Bt No 221224, B
G-8-1 Gi-6-2 G-6-3
HEIGHT Al HEKHT u HEIGHT Y]
DATE TIME (ie1bew) {emsec) TIME (imches) {cm¥2c) TIUE (imedre) (tombiec )}
LA 2 2 A 43 1 P11l 1T RIZELI LIS TY L) I‘ﬂ- RSN RR EERAP R RS RT AR TCANSD WSS AR S W X3 2 Y3 T 24 1 L L A NJ
30-Jul 1208 PN 0 1200TM 633 12 10 P on
30-Jul NIIPM  NCQ) - 01:14 PM NC - 0116 PM 047 ¢SSE-08
N-Jul 09.28 AM omn 133607 0929 AM 069 1 E -0 0929 AM 06  109E-08
3-Jul IS PM on 3796 -08 02:35 PM omn 231 -08 023 FM 06 149E - 08
01-Avg 1038 AM aw ITE-08 1036 AM oss 218 -18 10.36 AM on 138E -8
02-Avg Q33 PM 109 1.708-08 233 7M 094 $92E-09 02 34 PM oM 2538 ~08
05-Avg 01:07 P n IWE R o1 07 PM 119 1108 -03 0108 PM 100 SSIE-09
0-Awg 1215 P 213 221E-08 1216 PM KC. - 127 PM 1 M -0
O-6-4 G-6-$
HEIGHT a HEKSSIT ©
DATE TIME  (inchas) (emies) TIME  (inches) (cmisec)
BREWERES B ] FRNEEANL SN e YN RS DESRERENUN GNPSOS S W
303l 1210PM 04i 12:11 P 050
30- ol oS I NC - or16PM 200 {MME-07 Elewstics
31~ 09:30 AM eu S 50E - 08 OMILAM 1430 23E-07 a1 Oroesd
n-sel 23674 NC. - NP 166 135E-07 FPiecometer Soclace
29 M 0ls senyine O-6-1 342
01-Avg 1037 AM 04 SEm-ck 1038 AM X ] 176K ~07 o-8-2 un
02-Ang Q34 P . 1558-M oMM 1735 1208 -07 G-6-3 173
23 MM 008 [ TP a-6-4 440
05 -Ang 0108 PN 50 LI 0mrM 18w 9'8-08 0-4-3 o
0109 MM o . .
08-Ang 1218 P™ 03 1465 09 1219PM 1628 2601 -08
X2kl 84
Coelflicien' m 180
{obtained from Plate 1)
Horizontal Permeability  1.86E--07 cmAsec
Vertical Permeability $.73E—10 cm/sec |
NOTE: | N.C lndicziws no ctange in resding shar laat measarement
Attachment 12
GEOTECHNCAL, CONRATANTS ~meed




l Summary of Permeability for Group G- 7
See Attachment § for location of Group t .
City of Pormet’s Brasch
Camebot Landfl
Formig Nia. 1R A
' N ' e
0-17-1 G-1-2 G-1-3 .
HEXINT 1] HEIGHT u HEONT 1]
DATE TIME (inchee) (empex) TIME {wches) (emuee) TIME {mches) (reveec)
(22 1 g2 R I I A 22 20 X 1 24 2 L 4 F 401332 g ] TES YT ELRE B LA R 4 L LA A ER & & A o 2 X 23 WU PR PR ECS 2 22 Y220k BN J
30-Jot 1201 am 7 1M 1] 1M 284
30-Jol 0117 M (3] 1 08E - 67 BT, 18 SME-0 el MCil) -
l N-dei 933 AM o4 S 3E -08 33 AM 1 IE -0 0% 36 AM (X)) $SIE-08
3M-Jel Qamn 17 201E-08 N4ork pi ¥ INE-0 Y 4] [T+ 1152 -08
QM [ B (TSN
01-Asg 1099 AM 1) 18E-08 10 ¢4 AM 1782 JISE-08 1942 AM on FiTR -0k
2-Asg QN om 12728 QeGP m 200E - 04 AN an ISTE-
.40 oM onasy
a3 -Avg oI PN 1% 118208 oz » | ME-08 Ty, 190 AME -0
"L [ P [P
8- Asg 120 n 167208 1RIPM »s 18- 12241 183 PUE - 10
l €3-Sep "5 AM 14 102 1003 AM »1s ASTE-08 wer AN 10 S E -0
l 1
-4 0-1=3
l HEGHT | MEONT Q
DATE TIME (nches) (embec) TIME fades) {emiarc)
- - -w SO WrPEYEN CSOS AV STSPS T D NORONEGE o
3=l [P L0, ] [ 11] 12isMm [ X
30- el HIr P NC. - H20M 18 ja8E-€1 Eirvense
31-Ja "% AM *se 71998 ” 8 AM M Live-8? o1 Goennd
N-del QT8 ase B0 Qurs LT -8 Prmswens ’
QUMM "0 - 0-7-1 43 53
i-Ang 104G AN e 9 %R -8 W43 AM “- 101 0-1-2 oy
Q-Aug Qam (37} 70082 - 08 o 14 RME- a-7-3 sl
Qe rM on [ 0-7-4 M
o5 -Ang e, s THE-& THEE un 18- 0-1-% as e
fIsrn o [~ YT
8- Aoy 1223 P - 19E - nxMm™ uw 1£32 08
©-Sep 1002 AN 150 e -® 100 AM o 3-8
k21 1.k
! Coeflicient m 12
(obusined from Plate 1)
Horizoatal ?ermcabi&iiy 337E -08 cov/ses
i Lv
! ROTE: 1. N C. inducates o9 chesge s eadng st bt aevssrnest
Attachment 13
I CEOTEONECAL COMBATANTS e
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Summary of Permeability for Group G-8
Sce Attachment § {or location of Group

a

City of Parmer’s Brasch ]
Camelot Landfid . :
Cermi Na L1224 . e ot e e S - )
G-~8-1 g-8-2 G-8-3
HEIONT n HEIGHT n HEIGHT B
DATE TIME (mmches) {cmec) TIME (inches) (cmiae) TIME {inebis) [ X 4]
PN WO TERNENARPHRRT CaPNr PO e RAa e ORS L YT PR E XS L R4 Lo L L& L 2 B B A & b A A 2 Y ET FIT R LR R L A L LN L L 4 L L4 .t
30-3ad R [ 214 1257 PM oM 1200 o3
30~ bul [ Pily ] oxs 2362 -7 si-nRPM NC) - ot 2 [ X'} IXE-O?
3-Fel 098 AM 043 SNE -0k o5 80 AM 033 SME -8 oF 31 AN 108 T29E- 6%
M - el 230 MM o $TSE-D8 o 50 P 036 TNE-28 o toe 1IE-0
0L~ Ang 1985 AM [ 1] 47ME-% 104 AM [T 197E-08 1087 AM 1n T55E -08
al-Asxg &2 6 106 1 OE~-08 (X 24 o LO3E - 08 Qe 247 143 -8
05 -Aug o1 16 P 1 ¥5%] INE-08 [ THRAg | 11¢ 1 SSE -08 ol L8 MM 400 SOME - 68
08 -Asg 1228 P 108 TOGE-08 ’nmer 134 108 -9 1230r4 sy Mg~
03 ~-Sep 1908 AM [} ) IHE-R 1007 AM 3 10TE -G8 1008 AM °0® 1E-8
O-8-4 a-8-5
HEIOUT 11 HEIGHT [+
DATE TOLE (mchee} {onvere) TIME {inches) {emisre)
L2 2.1 ] aenYseaseos o
-l 1219 M 23 2o 350
- [ Pils ] wC - LiPile’] (] ] SOE -G Ervswes
3 - bt O 2 AM [ 1] i1 ue -8 o 43 AM b 1] INE - 1 Croond
M-t o an LIeE 00 «52rM LY CNE-9 | Pw : Soriey .
c-8-1 ] e
#H-Asyg War M [} 1) IME-& 18 AM i 16)E-08 0-8-2 [ 3 J :
"2~ Ang Q24 MM an L TSE-09 @ard (313 P59 -9 a-8~3 835 %%
O-§-4 (3 3 )
- Ang I8P i3 | S3E-08 ol 19 s LE-B . O-8~% o
- Ang 1231 14} IME-8 22X " SESE-O
3~ Sep I AM N 1372 - I8 AM D 1136~

po——-

k241 07
Cocllicient m (1%
{obisined (roe Pl 1) - N

Hovizontal Permeabdity 8 21E-09 omsec
| Vertical Permcability  3.36E-08

MOTE: | N C adcaws oo chouge in srading nhar bst tiduicraur 9
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SOIL AMD LIMER EVALUATION REPORT
CITY OF FARMERS BRANCH
PERMIT MO. 1312-A
DEMTON COUKNTY, TEXAS
{continued)

k, = ¥d?/(11D At)*1ln(H,/H,)

wvhere:
d = diameter of pipe at opening = 5.08 cm
D = diameter of pipe at ground lovel = 10.16 cx
At = change in time between readings

H, = height of water above bottom of casing at time of
second reading

H, = height of water abovs bottom of casing at time of
first reading

k, = A/Beln(H,/H,)
vhere:
A = a2(1n[L/o + f1+(L/0)%))
B = 8D(L/D) at{1-0.562exp{-1.57(L/D) )}
vhere:
L = depth of boring below casing = 91.44 cm

D = diameter of boring = 15.24 c=

Reference: Daniel, David E. (1989), "In Situ Hydraulic
Conductivity Teats for Compacted Clay." J. Geotech. Engrg.,
ASCE, 115(9), 1205~1226.




SOIL AND LINER EVALUATIONM REPORT
CITY OF FARMERS BRANCH
PERMIT WO. 1312-A
DENTON COUNTY, TEXAS

Caloulation cf Permeability

kh - -.kl

k, = (1/m)*k,
wvhere: m = f(kl, k,). taken fron FIGURE 1

?

LI

- 4 & % »Ue ns
19 1% 1M YW M um ne
-

Ry gt o = w WA

Configuration of test shown in FIGURE 2.

A 1 Sheawis Shugwn o e Sugh B e Susents Sesaituly T wib,
St oty S5 Cust B RS Sulpiiitansdy Luud & Sune Sl 48
e X 1 "1¥ 1 "1}
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SUMMARY OF FINAL PERMEABILITIES

Average Vertical Horizontal
Group No. kt k2 k2! m Permeability Permeability

3 ¥ 7 ¢4 4 3 & £ f 1 2.3 3 3 ;¢ J-1 1. .r ' 7 F 3 3 $ ¢ B & &£ B} ¢ %} § ¢ %2 §* 3 &+ 3 3 ;¢ J 3 ‘B& 4 P §-3.94-2°F 3°

G-2 4.56E-08
- 1.58E-08
= 3.13E-08

1.25£-08
1.03E-08
281E~08
1.71E-08

6.36E-08
1.03E-08
6.48E-08
5.73E-09
8.64E 08
3.15SE-08
1.1SE-08

1.40
0.65
2.07
0.45
8.38
1.12
0.67

1.70
0.48
2.95
0.13
18.00
1.20
(.48

2.68E-08
3.29E-08
1.06E-08
9.89E-08
5.73E-10
2.34E-08
3.56E-08

7.75E-08
7.58E~09
9.24E--08
1.67E-(9
1.86E-07
337E-08
8.21E-09







Ares of Constructed Liner

Farmers Branch Lanafl
Permst 1312-A
ALIGCrenent 18
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SOIL AND LINER EVALUATICH REPORT
PERMIT NO. 1312-A
DENTON COUNTY, TRIAS

fuamaxy ei Ix-flace Denaity ZTeats

In-8itu
Test Life Lapth In~Gity Koliesture Curve Percent
Rats _Ha. lecation(l) ¥0.f2) i1isaf)(2) Daosity (Bcl)l (Al _Ho.. <Cumpachien

83N, 130
85°M,373'%
80’'N,200'W
80'K,400'W
9G’N, 198'W
$O‘'N,I30'¥M
PO‘N, 2640°W
SO0'N,100"%
80N, 370'™
08~-23-91 10 80’'¥,320'W
11 15G'N,200'M
12 80'N, 80'W
13 80'N,Y60°W
08-26~-91 14 6 R, 270'MW
18 ZO0'N,L79'W
16 90’'NK,2%0'W
17 JO'N,125'W
18 JO'N,388'W

o8=-21-%1 9.0 3.9
91.2 6.}
2.2 27,
87.2 )2,
w40 .
9.0 24.
84.1} 29.
B2.8 b
9y, 27,
9. J6.
87.7 b N
9. Fg "
92. 28
$). 10.
2. 9.
94. 29,
90.9 i1,
89.1 32,

97.&
100,
8.
95,
97.
99 .
8.
27.
9.
58,
P&
9%,
8.
96.
2.
$7.
100.

a8 .

v v e
o e

-
L) [ P W]

08-22~91

= o+ 0w

VWYL N e

« & = a
£

TPt Goae DA S 3 &P
e

(=W~ N - A e ol TR I N TN YN VIR R )
A r st e s
OCOOCDODPWEOODEVADIEBD
A TR Vi YA VI N N R YR T S R N W

€ O vt £2 0= I HE S Ut 2 D W M B WD O

@

i
1
2
2
)
)]
4
4
4
-]
]
%
&
&
[
7
7

| B2 N

-t

Footnotest

All measurements relative to A-18+00, southwest corner of the axcavazion.

Lift numbers and depth to surface tested obtained by elevatiocn -urvey
from known point.

Three-inch diameter push tube samples taken at Test Location Numbers 2,
4, 7, 10, 13, 16 and 18. Liquid and Plastic Limit detarminations and
Percent Passing 200 Sieve shown on Attachaent 22.
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unit Dry Wergnt (peh)

' 83

81

28 30 3

Moistute Content (45}

_.otandard Proctor ~  compacton WestNo. .\

2§ biows per each of 3. layers, wilth f_’_-__spound hamner

we and J_{ inch drop using 3 inch diameter mold
) Tas! performed on minus ..lf,_fligfﬁ._ siza . atarial
Boring No. — Locasien __ _Camelot Landfilé e et -

LAY

Hebron, Texas

Depth - Sampie No. ___
Classification Dark brown and very dark qray clay (CH)

Liquid Limit .18 % Maximum tinit
Plastic Limit 21 L% Dry Weight __ _____ B5.6 ped
Plasticity Index. 5} Optimurr

Moisturs Conlent 28.2 9%

OPTIMUM MOISTURE DENSITY CURVE Attachment 20
= GEQTECHNICAL CONSULTANTS ===
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Mossture Content (%)

o Styndard Proctoy  Compacwon TestNo. 2.
_25 tlows per each of 3__ tayers, with 5 Spound hammer

and _1Z inch drop using _4_ inch diameter mold

Tost perfoimed on minus _.i{_f‘_iﬂf_'i._ size matetial

B()"ﬂg Mo — Lieation Camelot Landfi !}_

Hebron, iexas

Dapth - Sample Ny
Classification Very dark gray clay w/trace of sand ind fine gravel

Liquid Umit ____ . % Maximum Unit
Plastic Limit o . 8% Dry Weight _________ 96.8 pet

Plasticity Index . Cptimum
Moisture Content ______23.5 S

Attachment 21

OPTIMUM MOISTURE DENSITY CURVE

e = GEOTECHNICAL CONSULIANTS ===
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SBOXL AND LINER EVALUATION REPORT
CITY OF FARMERS BRANCH
PERMIT NO. 1312-A
DENTON COUNTY, TEXAS

Summary of Laboratory Data

Percent

Liquid Plastic Plasticity Passing

Sample Depth Limit Limit Index No. 200

No. {feet) & 3 . (3$) {P1] Sjeva
2 3.8 77 25 52 93
4 3.3 63 26 37 91

7 2.5 56 22 34 B4 ¥

10 2.0 56 24 32 87
13 1.5 61 26 35 89
16 1.0 54 22 32 59
18 0.0 63 26 17 88

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

Attachment 22
GEOTECIHMICAL COMSUCANTS
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' FALLING HEAD LAB PERMEABILITY TEST i
] Job Ng.: 136.5
" Sample No,: 2
Sample Height (cm) = 7.23
I Height of 0.0 ML {cm) =~ 72.50
: l Height of outflow Port (cm) = 6.50
. Eilled to 0,0 ML € 10:53 AM RPate: 24-Aug-91
. Hater Water Permeability
Pate Tire Ievel (ml} lavel {(cm) —lcmigec)
24-Aug-91  10:58 AM 0.00 72.8¢  eememmmeea- ol
: 26-Aug-91  07:06 AM 2.80 70.90 6.17E708 R
: 26-Aug-91  04:34 PM 2.81 70.80 5.21g710
27-Aug-91  06:50 AM 3.00 70.60 1.35g798
l 27-Aug-91  0° 05 AM 3.01 70.61} 2.20g70% -
. Job No,: 136.5 .
‘ Sample No.: 4
) I Sample Height (cm) = 7.41
. deight of 0.0 ML {cm) = 77.40
3 l Hejght of outflow Port {(cm) = 10.60
| Filled to 0.0 ML @ 10:13 AM Datg: 24-Aug-91
B Water Water Permeablility
. Date Time level (ml} level (cm) —fcmisec) N
24-Aug-91 10:13 AM 0.00 77.40 = eememmee—ee
26-Aug-91  07:06 AM 4.20 74.80 9.29g~08
' 26-Aug-91  04:34 PH 4.40 74.70 2.14g708
27-Aug-91  06:50 AM 4.70 74.50 2.14g708 .
, 27-Aug=91  08:50 AM 4.80 74.51 5.09g" 08
Aitachment 23
l GROTEOMECAL CONDURIAN TS ~comnd
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FALLING HEAD LABP PERMEABILITY TEST

Job No.: 136.5
Sagple Ho,: 7

Sampple Height (cm) = 7.14%

Height of 0.0 ML, (cm) - 72.50

Height of Outflow Port (cm) = 6.40

Eilled to 0,0 ML 6 12:43 PM Date: 27-Aug-91

Hater Water Permeability

Rate Iime ievel (rl) Level (cm) _lcm/gec)
27-RAug~91  12:43 PM 0.00 72.50 = —emem—e—- 5=-
27-Aug-9%  05:55 PM 0.60 72.20 1.10°
28-Aug-%t 01:43 PH 1.60 71.50 4.84g708
28-Aug-91  04:10 PM 1.60 71.50 N.C.
29-Aug-91  07:30 AM 2.00 71.20 2.52E798
30-Aug-91  07:45 AM 2.60 70.90 2.40g°08

Job No,: 136.5

Sample No.: 10
Sample Height (cm) = 6.66
Height of ©¢.0 ML (cm) = 77.40
Height of outflow Port (cmj = 12.70
Filled to 0.0 ML € 03:17 PN Date: 27-Aug-91
Water Water Permeability
Date Tine Levael (ml) Lavel (cm) —{cm/sec)
. 27-Aug-91  01:17 PM 0.00 77.40  eeeeeecce—ae
: 27-Aug-91  05:55 PM 6.10 © 13.60 1.23e797
28-Aug-91 01:42 PN 7.10 73.10 4.87g708
28-Aug-91  04:10 PM 7.20 73.20 3.92E708
29-Aug-91  G7:30 AM 7.60 72.70 2.53798
30-Aug-91 07:45 AM 8.00 72.50 1.61798
Attachment 24
GEOTEOMMCAL CONBATANTS -
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FALLING EEAD LAB PERMEABILITY TEST

Joeh No.: 136.5
Saepple No,: 13

sample Height (cm) = 7.08
Height of ©.0 Mi. (cm) = 74.50 g
Height of Outflow Port {cm) = 11.40
Filled to Q.0 ML € 09:05 AM Rate: 20-Aug-91
: Water Rater Permeablility
Date Tirmc level (ml) Level (¢m) {cmisec)
30-Aug~31  09:05 AM 0.00 74.50  eemceemee————-
30-Aug-91  12:55 PM 7.30 70.30 1.94€796
30-Aug-91  03:35 PM 7.40 70.00 3.97g~%8
03-Sep-91 06:45 AN $.50 68.80 z.58g"08

Job Mo.; 136.5
Semple Ho.: 16

sSample Height (cm) = 7.06

l Helaht of 0.0 ML {cm) = 68.50

l Height of Qutflow Port {GE] = 6.40 \
Filled %o 0.0 ML & 09:36¢ ..} Rate: 30-Aug-91

l Water Water Permeability
Date Time levei {ml) Level (cm) —fCmiBeC)

l 30-Aug-91  09:36 AW 0.00 68.50  —mmmmmmmmme-
30-Aug-91  12:55 PM 0.40 68.10 1.21°97
3JO-Aug-31 03:35 PH 0.40 €3.11 -

' 03-Sap-91  06:45 AM 2.80 66.60 2.80g"98

Attachmment 25
l e CROTECHANCAL CONBLATAYS e
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PALLING NEAD LAB PERMEABILITY TEST

Job No,;: 136.5
Sample No.: 18

Sample Height (cm) = 7.13
Height of 0.0 ML (cm) - 72.80
Eeight of outf ow Fort (cm} = 11.20
Filled to 0.0 ML @ 01:37 PM Date: 03-Sep-91
Water Kater Perneability
Rate Iime Level (ml) Level (cm) —itmises)
03-Sep-91  01:37 PM 0.00 72.80 = —eesmemee——ee
04-Sep-91  07:34 AM 1.80 71.70 1.03g”97
04-Sep-91  03:50 PM 7.40 71.50 7.52g708
05-Sep-91 08:16 AN 2.80 71.10 2.53g708
05-Sep-91  04:44 PM 3.20 71.00 4.94£708
06-Sep-91  09:20 AM 3.80 70.50 3.80g798
07-Sep-91  12:00 PM 4.10 70.30 1.19¢~08

Artachment 26
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