CAUSE:NO. 18,005

WASTE CONTROL SPECIALISTS, LLC, § IN THE DISTRICT COURT OF
Plaintift; §
§ _
" 8 ANDREWS COUNTY, TEXAS
, §
ADAM GREENWOOD, ef al.,, 3§ L N
Defendants. § 109" JUDICIAL DISTRICT

AFFIDAVIT OF PATRICIA BOBECK

STATE OF TEXAS §
COUNTY OF TRAVIS. §

Before' me, the undersigned notary, on-this day petsonally appeared Patricia Bobeck, a
person whose ideitity has been made known to -me, After [ administered an oath to her, and
upon her.oath; she declared::

Identity and Qualifications to Exccute this Affidavit

I. My name-s Patricia Bobeck., 'am over 18 years of age. 1-am of*sound mind, 1
have never heen convicted of a kelony or etime involving moral turpitude, and [ have personal
knowledge of all facts contained in this:Declaration. All facts contained hetein are within.my
personal knowledge and are true and correct.

2. Residence, 1 live in Austin, in Travis County, Tekas,

3., Edueation, Post-Graduate Studies, and Post-Graduate Degrees, 1 stydied in
France and in Switzetland -while completing an undergraduate degree in French at Doniinican
‘UmverSity T later received a Master of Arts degree i Linguistics from the University of
Michlgan 1 tdughi laiiguages in South America-and Hawait before entering the University of
Texas, where I regeived a 'Master of Arts degree in-Geology in 1985, My studies in the
Umvcrsﬁy of Texas's Geclogy Department focused épeciah?auon mn-ore depoglts atiel i 1gneous
vocks. 1 am Tamiliar with the structural geology. of iommtlons in gtid paits of Texas, ‘My Master
of Arls thests at the: University of Texas concemed igrcos rocks and the' stéaetural g geology of
Nine Point Mesa in Brewster County, Téxas.

4, Professions.. T am a professional” geologist with experience in remediation of
colitaminated soils anid groundwater for the State of Texas and [ am g cerified translator
specializing iri the ttanslation of {echnigal documents. For:four years, from 1995 through- 1999, 1
served as head of the Science and Technology Division of fhe Americat Translators Assocmmn

5. Employment, [.am now the owner of Geotechnical "'I'ranslalionsa an Austine
based business involved in- the franslation and publication into English of loreign-language
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papers and books about. techiialogy. T am-certifigd: as a French- to-hnghsli translatar by the
Ametican Translators Association, My speeial translation expertise is in earth scionces,

6. My work at the Texas Commission for Environmental Quality and: other
state agencies. For fifleen years, from 1992 until 2007, I worked as a professional geologist, at
the Texas Watcr Commission, as a plQ}CGt manager for the Remediation. Division of the Texus
Natural Resource Conservation Commission, where I oversaw hazardous waste cleanups, and for
the Texas Commission for Envirotimental Qm!lty (*TCREQ™). While T worked at TCEQ, my
work focused o soil and groundwater remediation, | later worked as a hydmg,eqioggst forthe
Bureau of Radiation Control (“BRC”) in the Texas Department of State Health Services.
(“I'DSHS™), | served as an agericy staft representative of the TDSHS on the Texas Groundwater
Protection Committee during its meetings on the TCEQ campus.

7. Expertise sufficient to provide cvaluations of peological conditions and risks

of contamination at the site of the Waste Control Speeialists, LLC’s b 'loduct-hccnse&
facility, Duting my tenure at TNRCC and TCEQ, I worked ¢losely with.geologists, engihcers,
and ‘scientists vesponsible for formulating environmental policies, investigating envirorimental
'-'dlsputes and detemumng mattezs that aftepted envuonmentdl conditions in the bt'tte of Fexas,

’&pcmaltsi LLCs (“Wastc Control’ s apphcation for a byprocluct hcenqe to construct & l«mdh
tor disposal of by-product radioactive waste, that is, waste generated as a by-product of uranium
production, [ conducted that review while acting within the course and scope-of my unployment
by the State of Texas: | have the background, education, experience, and on-the-job training to
evaluate the risks of radioactive contamination of underground aquifers in Texas,

8. Fawmiliarity with the history and principles of hydivlogy and publications
reflecting that familiarity. Iam familiar with he history of hydrology and fluid dynamies. T
translated the French book Les Fontaines publiques de la ville de Dijon, first published
in Prance in 1856, into Bnglish as The Public Fountains of the City of Dijon; 1 then
republishied il in Bnglish in 2004 through the Kendall/Hunt Publishing Company of Dubuque;
lowa., ‘The book, one of the most important ‘in the iuqtnry of hydrology, described the water
.supp]y system Heriry Dar¢y builf in Dijon, France, during the years 1839-1840, The hook is
important because of its description of the expetimants that led to the formulation of Darcy’s
Law —a law abouf fluid flow that is at the heatt of hydrog,eoio;,y as asclence. Darcy’s Le
equation that deseribes and weasures the flow of fluid through porous media mcludmg
groundwater, provides the quantit'ttlve basis fot-mauny: sue.nuﬁc dismphnes including, nier alla,
hychalogy, hydrogeology, pipe hydraulics, petroleum engmeeung, chemical . engmeeung, eivil
engineeting, and soil science. During y translation project I had to resolve issues of old
technology -and terminology; provide modern terms for ‘Old French passages; make. sense of
referénces to Roman and Greek water experts .and technologles, disouss. “riew” pipe.
,maxmfaclurmg methods; explain antiquated theorles of artesian wells and springs; and jput into
~context the important scientific discoveries Henry Darcy had niade, In-2004, the American
Toundation for Translation and Inter p;ehtmn presented me with the inaugural 8. dnmund Berger.
Prize for Bxeellence in Scientific and Technical Translation for my work on the book.. 11 2009 1
translated info Eaglish the book Geoiogy Bagics for Engineers by Auidle Parriaux,
the witiner of the 2007 Roberval Prize.
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9. Delivery -of scholarly papers and presentations about peological and
hydrological ‘issues. 1 have delivered papers and presentations about geology, hydrology,
hydrogcology, fechinology, my trapslation:of Henry Darcy’s book The Public Fountains. of the
Gity of Dijon, translations of technical’ papers, and lmg,mstws at scholarly vonventions,
professional conferences and universitics in the United States and ‘in Burope. Tn recent yeats
those conferences have included the following:

. "‘chiy Darcy's Public Fountains of the City of Duon - preseited al The
American ‘Water Resources Association Annual Meeting (Seattle; ‘Washingtor,
November 11, 2009);

. “America Meets Henty Darcy, 1959 10 2009, part. of the “50 Years of
Hydrogeology at GSA; Looking Back and Looking ‘Forward” at The Geological
Society of‘ America - Annual Meeting 50th. Anniversary Hydrogeology Division
(Portland, Oiegon, October 18, 2009);

. “Heitry Darey's Public Fountainy of the. City of Dijon,” preseited at The Gulf
‘Coast Association of Geological Societies 5ot Annual Convention (Shrevéport,
Louisiang, ‘September 28, 2009);

. The Geological Saciety of 'London, William Smith Meeting (Burlington House,
London, September 2009);

. The University of Texas Hydrogeslogy Class (guest leciurer) (Austin, beptember
2009);

. The 2009 Technical. Water Rescarch Symposium, New Mexico Water: Resources

Research Institute (New Mexico Tech, August 11,2009);
The Capital Atea Chaptér of the American Waler Works Association (Austin,

Texas, August 2009);.
. "The City of Austin Watershied Protection Division (Austin, Texas, Apul 2009);
. The Baton Rouge Geologieal Sociely Groundwater Symiposium . (Baton Rouge,

Louisiana, March 2009);
¢ “On Henry Darey,” presented al The New Mexico Tech Hydrology Seininar
(Albuquerque; New Mexico, Febrary 23, 2009);

. The Texas Railroad Commission {Austin, Texas, J uly. 2008);

- Keynote Speaker, California EPA GeoSymposium (Sagramento, Californta, May
-8, 2008):

¢ The. Texas Commission on Environmental Quality (Austin, Texas, May:2008);

# Tho Amiefican Society of Civil Engineers, San Antonio Branch (San' Antonio,

Texas November 12,2007);

. “Mardi -des auteurs a 'ENPC,” presented at the Ecole Nationale des Ponts et
‘Chaussées (Paris, France, September 25, 2007);
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. “Darcy’s Law, Filtration.and Publie Health," Paper No, 2-15, presented at The
Hydrogeology Division .of the ‘Geological Society .of America Annual Meeting:
-(Denver, Colorado, October 28, 2007),

v International Association .of Hydropcologists Meeting on the History -of
Hydrogeology (Lishon, Portugal, September 17, 2007)

X The American Tianslators Association Bnergy Conferénee (Houston, Texas, May

4:6, 2007) (a seminar organized in conjunction with the Offshore Technology

Conference);

. National Ground. Water Association Ground Water Summit' (Albuguerque, New.
Mexico, April 30, 2007);

v The American Society of Civil Engineers, Fort Worth Branch (Fort Worth, Texas
April 16, 2007);

* “Water Works Wonder,” presented to -the The Texas Board of Professivial

hngmcersa 'l‘1av1s Chanter (Auistin, Texas, April 11 2007),
' ‘ ia Reno Spring 2006 Colloquivm Seties (2006);-
J National Ground Water Assomatxon Ground Water. Summit (2006);

International  Association of Hydrogeologists International Symposium Al
(Dijon, France, Jung-1,2000);

v The Groundwater, Resources Assoclation of California, San Frarcisco Bas
Chapler (June'15, 2005); '

. “The Austin-Area Transtators and Interpreters Association (January 2005);

¢ author, “Darey’s I* ounfains Flow-Againl,” 60 The Hvdlelomt I; 8 (July 2004);
-and.

. atlier presentations and publications.

10, Personal. famliiatltv with the Waste Control’s Andrews County facility and
: TCEQ. During the time that.l worked at TDSHS and
TCRQ, 1 beedme personally familiar with W'xste Control’s applications for- (a) a radioactive
bypiodml hcense and (b) a low-IeVe} 1ad10act1ve waste dtsposal hccnse l)mmg the collrSe ol=

the proposed Wastc Contiol facﬂxty in Andlews Counly

II Undergmuﬁd geolug, thl ologv. and hvdlogenlmzv are. evolvmg suentlfic

above, it is my t)pmmn tlnt geoiogy; lwdmlag,ys and hydrogeoiogy are evolvmg scicnhﬁc
-disciplings, Geology and hydrology. are far mote evolved today than they were lenyears ago,
and are likely to be far better kniown a decadé “fiom now. Determinations of underground:
goological structutes, including deferminations about ‘the porosity: of ‘subsurface sedimentary
structures, the existence and extent of fracture lines in sedimentary. and other formafions,and the
risks-of contamination to water tables at 4 site, are often more- akin {0 an art rather than a science,
depending wpon-the extent to which a partioular geological formation or site has been tapped
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and drilled. And that is why more than half of all oil and gas wells are dry holes — despite the
best equipinent, tools; and analysis available, the specific condition-of any subsurface formation
often remains unknown until it is tested.

12, The purpose -of wiste (llS]]USdl is the meventmn of contamination. The
putpose of disposing of radicactive waste by burial is to prevent the contamination of the
surrounding .environment, including water, The ideal underground storage site for radioactive
material-would be dry and stable (i.e., a place where the risk of earthquake is low). The presetice
of - grmdeater in a ploposed storage sile for radioactivé material is important because
mdlonuchdes ¢an {ravel with the water and leak outside of their storage container. The intrusion
of water greatly enhances the likelihood that radioactive isotopes will wseape confinement and
pose -an exposure fisk to the environment, A proposed disposal site.is required 1o sequester
radioactive materials with half-lives as long as 50,000 years, at a minimum,

13, Waste Control’s license applications have generated a great deal of political
and scientific contiovérsy on topics of geology, hvdrology, and risk-evaluation where
reasonable minds could differ, Waste Control’s applications. for licenses to operate a facility in
Andrews Coumy have génerated a large amotint of public interest and: controversy, including the
decision: by TCEQ's leadership, in 2007, to disregard the recommendations of its license-review
teams {0 reject the proposed applications; the Sierra Club’s administrative law challenge to the
issuance of TCEQ’s low level radioactive waste disposal license styled In the Matter of the
Application of Waste Conliol Specialists, LLC for License No. R04100, betore the TCEQ; and
the Travis County district court’s appeal of thal TCEQ  license-fssuance decision. These
continhing controversies reflect the existence of political and seieiitific. dlsputes. In my opinion,
reasonable mitids could differ aboitt the geology, hydrology, and porosity of subsurface
conditions under and in close, lateral proxirity to the Waste Control low level radivactive waste
and byproduet disposal facility in Andrews County, Texas.

14, In my. opinion, reasonable minds can iedsonably differ about the extent of the
Ogallala. Aquifer in Andrews. County and about related issues of whether it lies direetly under or
within ‘the immediate proximity of (w1thm 14 feet. of) Waste Control’s low level radioactive
waste and bypmduct disposal facilities in Andrews County, Texas. The physieal: size and
porosity-of the Ogallala Aquifer can change — grow larger or smaller — based on preclpltahon,
saturation, and fracturing within sedimentary layers beneath Waste Control's property. It-is o
matteér of professional judgmient whethier the Ogallala Adquifer extends dlrectly boneath the Waste
Control facility In Andrews County, as:some maps show, or whether it comes within 14 feet of”
the Waste Control facility in Andrews County, as Gleon Lowis and other TCEQ employces
epnchuded.

15,  Tdo not know to what extent the Ogailqia Aquifer is present at the Waste Control
facility in Andrews County. -1tis my undelst'mdmg that tho Ogallala Aquifer drapes the ridge on
which Waste Contral filans to construct its landfill. According to the plans piesehted by Waste
Conttol, Waste Control intended to remove thie Ogallala Aquifer from the top of the ridge and to
gxeavate to §oine depth in the underlying Dockui red clay beds. I do niot know whether Waste
Conlrol has changed its construction plans or whether Waste Control' still plans. to cxcavate
beneath the Ogallala Aquifer,
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16:  Inmy opinion as & professional geologist, it would be reasonable for an ediicated
‘member ol the publie coticerned abouta risk of radicactive contamination to Andrews County
water. supplles to conelude that the Ogallala Aquifer could extend directly under all of Anidrews
County, based . on. widely available maps. from reputable;, scholarly, sources of the kind that
intelligent, educated members of the public.could reasonably rely upon.

17, Mapsetlecting a range of differing professional. opinions about the extent of the
Opallala Aquiferare readily accessible to edicated members of the public juterested in geology
and hydrogeology, Maiy miaps show the Ojgallala. Agpifer lying under all, ov nearly 4ll, of
Andrews County, Reasonable cxpert geologists and hydrologists can have reasoriable different
opinions gbout aquifers based upon differént investigations undertaken at different times.

18,  The “Major Aquifers of Texas™ inap can be found at the University of Texas
Walter Geology Library’s publiv dowiain website, It is accessible through Google at the web
address: hitp//lib.utexas.edu/geo/aquitersoftexas/aquifers of' texas.pdf. Image i below, "M'ljol‘
Aquifers of Texas," is a true copy from that website of a thap in & PDF copy of the Texas Water
Development Board's (“T'WDB’s™) Report 345, Aquifers of Texas (Austin: TWDB, Nov. 1995)
writtén by geologists John B. Ashworth and Jatile Hc)pkins Image 1 is the TWDB’s map of the
Ogallala Aquifer and other Texas aquifers, to seale, Ttis a publie record map prepared and
published by a public agency setting forth the results of &n investigation: conducted by that
agency ‘o metnorialize information about water resources. Tt depicts the Ogallala Aguifer as
covering all:or neatly.all of Andrews County, including the site of the proposed Waste Cotitrol
low level radioactive waste and byproduet license applications I learned about while working as.
an ethployee of: the State of Texas: This Image 1 reflects one part.of a specirum of differing
professionaliopinions about the size of the Ogallala.Aquifer in Andréws County, Texas.

19.  Image 2, two pages below, “Qgallala,” is a sccond map from that same TWDB
Report 345, 1t 1ef‘iects the results of @ TWDB study completed in November 1995, Image 2
-dep;cts the Ogaii-ﬂa Aquifer; to scale, as covering all or neatly all of Andrews County, including
the site of the pre)posed Waste Control low level radivactive waste and byproduct license
applications. [ learned about while working as a state employee. It is the kind of map a
professional geologist would reasonably consull while formulatitig a professional opinion about
polential risks of contahyination to the water in the Ogallala Aquifer,

20, Tmage 3, three pages below, “Ogallala Agquifer,” is:a true copy of 8 TWDB. inap.
published in a book written by Teresa Howard, Gordon Wells; Linda Prospetie, Rima Petrossian,
Huitang Li, and Amit Thapa, Characier ization of Playa Basiny on the igh Plains of T, exas,
TWDB.Report 357 (Austin: Texas Water Developmeht Board, August 2003). This wap is.
accessible  on  the Google search  engine  and othel search  engines  at
hitp://www.twdb.state. tx.us/publications/reports/Ground WaterReports/G WReports/Report%203
57/Report357_8x11Layout.pdf, Labeled I*lgmc 3:1 on page 3 of that public domain TWDB
Repon 357, it shows the Ogallala Aquiler covering almost all of Andrews: County, Texas.
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Image 1 - the TWDB “Major Aquifers of Texas” in TWDB Report 345
on the University of Texas Walters Geology Library website
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21, Image 4,28 found one page above this page of this affidavit, is styled, “Region of
Inve:,ugatlon." Ttisa lme copy of a TWDB map pubhshed in thai-same book, Characlerization
of Playq  Basins on the High Plains of Texps, TWDB Report 357, a¢eessible  at
hity //www twdb state tx. us/ ubhcatlox 'she orts/GtoundWatelRe orts/GWRe' ofts/Re mt%203

Repmt 357 it shows the Ogalhia Aqutfer covezing aimost all oi Andrews County, .Texas
itcluding: the site of the proposed Waste Control license apphcations 1 leaned about while
warking as & state employee.

22, I Adim Greenwood and Save the QOgallala Foundation-are “disparaging” Waste
Control by saying, on a website ot in press conferences, that the Ogallala Aquifer covers all or
almost all of Andrews: County, he is not the only oné doing so; ‘I, -Boone Pickens" company
-Mesa Wdter, Inc. 1s cunentiy usmg an 1mage ot the ngliala Aquel on.a web-page marked

today, appu\rs below, It can be awessed Ehloug,h a Goog & search usmg the Webﬂacgess

hitp://www.mesawater.conv/ogallala.asp

That webpage appears.on the Mesa Water, Ihe. website that can be located, via Google search, at
the loéation below:

0/ wwwimesawater.com/

Right or wrong, a l'arge‘, well- Ldpitaiized corporation in the business of providing water: and.

water related services in Texas is using maps of the Ogallala Aquifer consistent with the
statements that:are supposedly the basis of Waste Control’s decision to file 4 lawsuit against
Greeniwood and’'Save the Ogallala Aguifer Foundation. Redsonable minds arid well-informed
geologist ‘can reach different réasonable conclusions about the composition, permeability; and
boundaries of Texas aguifers,
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23.  Inmy-opinion, the five images that appear on the preceding pages represent maps
that an educated member of the public could easily find and reasonably rely upon while seeking
out information about risks of groundwater contamination 1nVOlvmg thie Ogallala Aquifer. Those
adre not the only publicly available maps that depict the aquer “however, Other recent maps of
the Opallala Aquifer prepared by TWDRB dé not'show the Ggalhia Aqmtei undetlying the Waste.
Control landfills in Andrews County,

24. At the time of thé submission of the Waste Control dpplication, the ‘'CEQ teatn of
‘which T was a nicmber was awars, thtough TWDB maps and geologieal records on file with
TCEQ and TWDB, that the Ogallala Aquifer was one of several aguifers in the immediate
vicinity of, if not directly underneath, the ptoposed- Waste Control disposal site in Andrews
County, The Ogallala Aquifer is the largest: aquifer in the' United States. It is an important
source of water for human consumption and agricultural uses, The TCEQ team headed by my
follow TCRQ employee Glenn Lewis noted througholit its. review ‘thal Waste ‘Control; as
applicant, refused to reference the: proximity of the Ogallala Aquifer. Instead, it referred to-an
aquifer called the OAG. The *0" in OAG means Ogallala,

25, On August 14,.2007, another TCEQ leam ¢valuating a Waste-Control apphcatmn-
for a:low level radioactive waste liconse headed by Glenn Lewis prepared a memorandum ‘to
Susan Jablonski; through Devane Clarke, Mﬂmger, RML T'éam. That: memorandum formally
advised TCEQ management of fatal flaws in the application (e, the geology) that-were deemed’
by the TCEQ team to be uricorrectable by special lcense conditions,

26. 1 reyiewed Waste Control’s application for a proposed tadioactive byproduet
waste facility license, License Application [-5807, imimediatély adjacent to the site: of Waste
‘Control’s low level radioactive waste disposal facility site.

21, On August 31,2007, 1 subntitted my- Final Téchnical Review report conéerning,
Wastc Conhcl s application fox a byproduct’ license to-my superior, Susan: Jablonski; Division
Director, Radioactive Materials Division and o Gary. Smith, Ph.D.; Manager, Techhical
‘Ass;:ssments Group. - A truo and complete copy- .of that publi¢-récord reporl, bearing my hand-
drawn brackel, appeats on the page below as Iinage 6.
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Texas Commission on Environmental Quality
' INTEROFFIGE MEMORANDUM '

Tor 'WCS Liganse L-5807 Flls Date: August 31, 2007

Thras Susan-dablonski, P.E. N
Division Direclor; Radloactive Materials Divisio

Gary Sniifh, Ph.D, .
Manager, Tachnical Assessments Group -
From:  Paliicla Boheck, P.G:
Corirdd Kularic, P:.G,
Subject:  Final Technical Review: Geology/Hydrogaology Review of the Waste
Control Speclalists, LLC, Application for a License for a Byproduct

Material Disposal Facility, Andrews County, Texas,

iy lingl technical réview (TR) was parformed in accordanca with the regulatory requirements
of Title 25, Texas Adminlsirative Code (TAG) §288,260; specifically the applicable poriions of
§289.260(c), Definitions, §289.260(1); Speclal requiremants for & license application for urankin
recovery and bypraduct matertal dispasal faciiities; and §280.260(0) Teshnical Raquiemenls,

The application is officlally described as follows: Waste Conléol Specidllsts, 2007, Cover laltat
~from D. Kunltiro, WOS t6 G, Smith, TOSHS dated January 12, 2007, trarismiliing seven-coples
of Revislon 43, Application Was complstely revised and updaled, tonsisting of 15 binders
(Valumes 1 thiough 12, dnd A, B, and C). Fout mirior revislons and an omisslon foliowad:

Rayision 14 - February 27, 2007; Revision 16 - May 4, 2007; Revision 16 - May 18, 2007;

Revision 17 - June 4,2007; a copy of omilted Table 3.1 + July 13,2007, and a sugplemental

lafter; datedt Augyust 23,2007,

'The Staff réview of Ihe ficense application as subnilfted and subsé ueilly amended Indicales
that {he application eontains Ingonsistencies and contradielions and lack of deliled geologle
data resulling In an Incomplete geslogleal characlerization, If addition, hydregealogle
uncertainiles and unknowns and modeling thal shoiws water encroachmient {nto the byproduel
raatetial landfill shows (hat the application lacks the requlremients to demonstrate tompliance
with the rules of 25 TAC §280.260, S(aif are unable, therafore, 10 stale that {ne byproduct
materials faclity application complies with 25 TAG §280.252(6){3),

“Tha sobrees of mast of the nformallan in this final revlew Tnclude the applicant's orighnat

‘appiteatlon and all subsaquent revisfons and amendriénts submilted in resporise ta requests
for Information ahd ciarification front Ihe TDHIDSHS(TCEQ. '

Tmage 6 —a true copy of my August 31, 2007 Final Technieal Review:

516079 H00002 HOUSTON 6869511 44




28.. My Aungust 31, 2007 Final Technical Review teflected my.. research -and
evalitafion, as a pro[’essmnai beologlst which 1 perforingd as a part of my reporting dulies as a
state. employce concerning my review.of a permit application where I'made observations. and
conducted an investigation as:authorized pm syant to my duty to report the truth under state law.

29,  Based on my education, ‘experience, tiaining, and petsonal knowledge as &
professional geologist, 1 believed then and [ believe now that everything 1 wrote in that Final
Technical Review was and is true, correct, -and trustworthy, 1 recommended a denial of Waste
Control’s perinit application because of shortcomings that could not.be overcome, “Whether or
not the Ogallala Aquifer undetlies the Waste Control landfills, it is still possible for water ptesent
in the Dockum’Red Beds formation. to encounter Ogallala Aguifer strata ont the maiging of the
-above-referenced ridge. Tt that happens, :the water would flow more freely and: farther in the
Ogallala Aguifer than in the Dockum Red Bed,

30.  When it became clear that TCEQ’s. management would approve Waste Control’s
application fora byproduel license, I résigned rathet than continiie working on this project.

31.. Lunderstand that Waste Control and ifs lawyers take the position that the site of”
its Andrews County ByProduct and Low Level Radioactive Waste facilities does not lie above or
on top of the Ogallala Aquifer, Assuming this is true (for the purpose of this opinion T will
~assume it is), then the Waste Control facility is in close lateral proxitity to the Ogallala Aquifer
aid other formations (Gatufia) that hiave served as aquifers. There isialso a reagonable possgblhty
that.there may be vertical communication, because the above-cited Texas Water Development
Roard’s Report 345, Adquifers of Texas (Austint TWDB, Nov, 1995) states that, “Vertical
-hydrologic commumication also. ocgurs ‘between the Ogallala and the undetlying Cretaccous,
Jurassic, and Triassic formations in many areas and between: the ovellymg Quatetnary
Blackwater Draw Formation where present,” Id, p. 9, *Ogallala Aquifer,” in the logend on the
page after the Ogallala Aquifer map previously identified as Image 1. See
Tittpr//www.twdb.state.ix.us/publications/reports/Ground WaterReports/GWReporls/R345%20Aq
wifers%200f%20 Texas/R345Complete.pdf., at the website PDF, p. 9.

32, The “OAG" (Ogallala, Antlers, and Gatufia Aquifer) 1 referred to in-Paragtaph 24
above involves thiee forthations, The Antlets formation is of atr age different from the Ogallala
Aquifer. and is part of the Trinity Group of Lower Cretaceous formations. Despite the Aage

difference; the three formations are combined .as “OAG* bedause all three formations arc in
luteral: (sideways) proximity to each otheér-and form a continuous hydrologic tnit,

33,  The site of the Waste Control Low-Level Radioactive Waste facility is in lateral
tproxnmty to the OAG formation, Whether any patt of the OAG is saturatedor unsatuiated at
‘any given time is of little importance because the DAG formation is capable of transporting fluid
'through rock strafa (depending on rainfall and other-conditions, the presence or absénce of water
i the OAC can change). If water can travel through the OAG formiation, af any time and under
any citcumstances, then thete is a danger that the water will carry radicactive contamination
throigh the formation and into the water supply.

34.  The eastetn wall of Wa‘ste Control’s Triassic ted clay beds is highly faulted.
These faults have the appearance of thrust faults because of the orientation of the fault plane as
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they interseet the exposed wall of the landfill. These faults feature both Southwest and Nattheast
orfentations and suggest that this ridge was under compression at least 4t the end of I'riassic
time. In short, the Triassic red clay beds that Waste Control claims to be stable, xmpermmbl
and conitintious 1may not be,

35. A minor earthquake dould causo earth movement along fault lings at the site of
‘Waste Control’s Andrew Couaty low-level radivactive waste disposal facility. That.could result
‘in the ‘movement of 1adaoacﬂVcly-contamlnated water from the Waste Conitiol site to the
surrounding water tables

36, Even Waste Control's application for a low-level radioactive waste license, as
filed gt TCEQ, reflects that the Triassic réd clay beds beneath the Andrews County low-level
radivactive waste facility resulted from geolopic subsidence in the area beneath Waste Control's
low-level radioactive waste facility. A trug copy of Waste Control’s “Attachment 2-2, Geology
of 'WCS Fac;ilty, Andrews Counly, Texasy 1996 exhibit to ils ‘Application to ifs license
applmation is attached as Bobeek Exhibit 1, It is a true copy of the original:-doc¢ument found at
the TCEQ *Waste Control Specialists LLC ‘License Application for Low-Level Radioactive
‘Waste Disposal® website, available at http//www.urs-sle.com/wes/, at Volumie 12, under
“Attachmient 2-2! Geéology of WCS Facility, Andrews County, Texas 1996,

37, As reflected in the underlined portion of Attachment 2-2; the Waste Control
document identified as “Geology of WCS. Facility, Andrews: County, Teéxas [996” and now
marked as Bobeck Exhibit 1, on page 2, states that,

“The ridge is at least-in patt a:product of structural deformation, as underlymg-
‘Priassic strata have subsided in response to dissolution of Permian salt beds to the
south and west of the ridge, undellymg the Monunjent Draw Trough, San Simon
Swale, and Pecos River Valley [citations to seientific sources omitted];...In
-conitrast, to the south and west of the ridge, dissolution of Lmderlymg Perniian salt
‘beds have resulted in deformation of the Triassic-and Tertiary steata, and the High
Plajns sutface has been locally disrupted by subsidence.”

These statements reflect instances of geologic subsidence and disruption in the past. They could
recur. m thc tutme 'l‘iml bubmdence and dxsruption may 1ccoum tor structurdl iaultmg of the

38,  This Attachiment 2-2, Waste Control document identified as “Geology of WCS'
Facility, Andrews County, Texas 1996, riow marked as Boheck Exhibit 1, reflects a real risk of
“liydraulic continuity,” that s, transmission of water, botween the fort matlons of the Triassic'Red
Clay Bed and the Ogallala Aquifer formation, even if the Ogallala Aquifer does not extend
-directly beneath the Waste Control low-level radioactive wasté facility:

“The asual identity of strata overlying the Trinssic Red Bed Ridge, whether pmt
of ‘the Ogallala Formation, oi Crelateous stratd (as at the WCS facility)
probably has. little bearing on ‘the groundwater Iydrology, beeause ‘the
‘Cretaceous strata are likely in hydraulic continuity with the overlying Ogallada
Formution;, and arve together part of the High Plains Aquifer (e.g.; Knowles ¢l
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, 1984) [T. Knowles, P. Nordstrom, and W. B. Klemt, 1984, Evaluating the
g; mmd—wmw‘ resources of the High Plains of "Texas, Texas Dépt. of Water
Resources Report 288, vol, 4].. .

Bobcek Exhibit 1, at 8, [If this Waste Control statement is correct and the *Cretaceous strata®
beneath Waste Control’s low-level tadioattive waste facility “are likely in hydraulic-contifiuity”
with the Ogallala Formation and the High Plains Aquifer, then tadioaetive contamination of
water beneath or near the Waste Countrol facility conld pass thivough that hydraulic continuity and
contaminate groundwater outside.of Waste Control's facility. Atid that is one of the issues raised
by Adam Greenwood and Save the Ogallala Aquifer Foundation.

39.  As furtlier reflected in the whderdined portion -of Attachmient 2-2, the Waste
Control docurment identified as “Geology of WCS Facility, Andrews County, Texas. 1996, tiow
marked as Bobeek Affidavit Exhibit I, geologists have had recent differences of opinion about
the composition and thcnt of the Ogallala Agquifer at the sile of Waste Control’s low-level
radioactive waste facility in Andrews County, These differences in opinion reflect the dlfIlClﬂ[y‘
of placing an accurate geological label on cerfain-strata, as well as shifts of opinion: reflecting
evolving opittions and re-interpretations of: géological data.  That “Geology of WCS' Facility,
Andrews County, Texas.1996” report states as follows:

“‘Determ;mn g exactly. where the Ogallala Farﬂmrmn eurls by erasmrml
afe not Vely uz,etul in dmcrimmatmg whether ot not the Ogallala I‘omnuon is
actually present, because in well cuttings the hard caliche layers (such as the
“eaprock caliche™) are difficult to distinguish from- Cretaceous limestone beds
(such as the Comanche. Peak and Bdwards Limestone), and thie sand and gravel in
the'Ogallala Foundation are difficult to distinguish from basal Cretaceous deposits
(Antlets Sandstone or “Trinity” sands),”

‘Bobeek Exhibit 1, p. 4 (emphasis supplied). 1f a determination of “exactly where the Qgallula
‘Formation ends” is “problematic™ and these two formations-are “diffieult to distinguish,™ then
redsonable minds cain -differ about the precise location of its boundaiy. On the tiext page, that
repott tates that,

“To the southwest of the ‘Red Bed Ridge,” deposits in part equivalent in.
age to the Ogallala Formation are present, but these have been typically identified
‘a8 *Cenozoic Basin Bill’ or Gatuna Formation. ., [eitations to undetlying sources.
omitted). Some of these deposits have beei riiapped is Ogallala Formation
(Nicholson & Clebsch, 1961 [A. Nicholson, Jr, & A, Clebsch, Jr., Geology ard:
ground-waler copditions in southern Lea Coz:nﬂ:, New Meyico (New Mexico-
Bureau .of ‘Mines. and Minetal Resources; Gound-Watér Report 6, 123 pages,
1961),], shown as “To” on the Gevlogic Atlag of ‘'exas, Hobbs Sheet, 1976), buit
‘may more logically be incloded’ with 1he: Gatund - Fonnation; as suggested by
Tawley (1993).,.."

Bobeek Exbibit 1, p. 5 (smphasis supplied). If “somie of these deposits have been mapped as
Ogallala iormation” by geologists, it ‘seems unreasonable to’ insist that a non-geologist laynian.
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would have to reject -out of hand, the idea that these same d@posus miglit be a part of the
O;,allala Formation, "Thie duthors’ use of “may” réflécts uneertaiiity about the charagterization of
these formations. -On the next page, this same report states that,

“Qvetlying the red mudstone of the Dockum Group is 3 1o 10.m, [meteys]

-of friable sandy pebble conglonierate. Tlis. unit wwas previously identifled as- the

Ogallala Formation in the RCRA permit upplivation:(AM Environmental, 1993)

[AM Environmental, 1993, RCRA permit application for.a hazardous waste

storage, treatmenl, and dlspObal fdctiity Submitted tothe Texas Natural Résource
“Conservation Commission).] .

Boheck Exhibit 1, p. 6 (cmphasis supplied),

40,  Four years afigr the preparation of Bobeck Exhibit 1, Thomas H. Lehman, Ph.D
and Ken Rainwater, Ph.D, PE. prepared another report, which Waste Control submitted as
“Altachment 2<1, Geology of WCS — Flying *W* Ratich, Andrews County, Texas, Noveniber
2000, to Wasle COI}HOPS TCEQ low level radicactive waste disposal license application.

41.  Atrie copy of that Waste Control Attachment 2-1, as found at the TCEQ “Waste
Control QIJﬁGl“lllth LLC License Application for Low-Level Rad;oactwe Waste Disposal”
website, is attached as Bobeck Exhibit 2. Tt is available at. hittp://www.urs-sle.com/wes/, at
Volume 12; under “Attachment 2-1: Geology of 'WCS ~ Flying *W’ Ranch, Andrews County,
Texas, November 2000.”

42, That “Attachment 21, Geology of WCS ~ Flying ‘W* Ranch; Andrews County,
Texas, Novermber. 2000, report states as Tollows:

“Determining exuctly where the Qgallnla Formation pinches out in
Anmdrews County is problematic. Existing compilations .of water well driller’s
igbs in the atea are not very useful in dlscr:mmatmg whether or not the Ogallala
Formation is actually present, ‘because in well cutlmg,s the hard ¢aliche layers
(&.uch as ihe “Capzmk thchc”) axe dlfﬁcult 1o dlstmgunsh ‘rrom Cmtaceous
saind and g1avel 111 the Ogalhla Foundatlon are d Eﬁcuu to dlstmgmsh ﬁ'mn basal-
‘Cretaceous deposits (Antlers Sandstone or “Trinity” sands)™

Bobeck Exhibit 2 p. 19 (emphasis supplied). If a determination of “exactly where the Ogallala
Formation pinches out” was stil] “prob!emahc” when Waste Control filed its appl;cumn
reasonable’ minds can differ about the precise location of the Ogallala Aquifer’s boundary.in
Andrews County, Texas.

43, That same “Attacliment 2-1, Geology of WCS — Flying *W’ Ranch, Andrews
Caunty, TEde, Novembel 2000” lep(nt submxttecl by Waslc Control to TCEQ contams
mtezaclton wuh Waste Control’s 10w-level lachoaotive w’lste dlsposal tacllft‘y“ Such “hychau 10
continuity™ presents-a risk of water-borne transmission of radioactive contaniination; Under part
“4.2 WCS — Flying “W* Ranch,” that Waste Control report states that:
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“Similarly, it is not clear why.the twe areas where local grotmdwater
occurs are not.éonnected. ‘The basal sand inferval of the Antlers Formation is
preseit continuously between the two areas (Figure 9), and elevations on the Jand
surface, water table,.and “red bed” surface suggest that lateral southeastward flow
of grounduwater could gecur between the two areas (Figure. 7).  Ne bartier to
tateral flow is ﬁpparent Groundwater flowing southeastward from the
northwestern area may be intercepted in the subsurface by a southwesterly-
dircoted  drainage (Secnon 16, Block A-29) to discharge at the- land . surface at
Baker Spring (Figute 3.,/

Bobeck Exhibit 2, p. 18 (emphasis supplied).

44,  Again, peology and hydrology are evolving sciences. A geologist’s or
hydrologist’s reasonable, professional opinion. about the jdentification of 4 geologic unit may
change as additional information ‘becomes available, When radioactive materials must be kept
isolated from groundwater for tens of thousands. of years, uncertainties should be resolved
against risk-taking of the kind Waste Control has takeén in its application for facilities permits in
Andrews County, Texas,

45, In ty opinion as a geologist and a hydrologlst Adam Greenwood has legitimate
seientific reasons to be concerned about (a) potential contatiiniation.of the Ogallala Aquifer from
the disposal of byproduct material and low level radioactive waste at Waste Control’s Andrews.
County facilities; (b) the extenit.of the Ogallala Aquifer and other water tables in Andrews
County, whether they lic under or immediately adjacent to Waste Control’s Andrews County
byproduct-and low level radioactive waste facilities, and the issue of lateral communication of
water-borne radioactive. contamination through them; and (o) the risk that the public, nicaning
the taxpayers of Andrews County and the State of Texas, could become financially: responsible
tor closmg, cleanup, and remedlation costs tesulting from operations of Waste Control’s TCEQ-

46.  Ihave neither requested nor received an expert witness’s fee or compensation of
any kind for my work oh this affidavit or for the time I.devoted to.diseussing the facts of this-
case with Defendants’ counsel David A, Furlow. Nor do I expeet to receive any such
compénsation. I view myself as a witness with technical information and academic opinions,

and not as a hired expert.

Patricia Bobéck

Subs¢ribed and swotn to ‘before me, the undersigned notary, on thiéﬁﬁ’w of March,
2010
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DOy Public, Siate of Texas
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