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. INTRODUCTION

1. This _initiel decision ‘rules on all oUtsténding isvsues in this 10
C.F.R. Part 2, Subpart L preceeding cohcerning the contehﬁon challenging the
ade’quacy‘of a Field Sampling. Plan (“FSP”), by which the Army ("Army” or
“Licensee’-") is cohductrng what is referred .to as a sit.e Charaeterization at the
-Jefferson Provmg Ground (“JPG”) to suppor‘t the approval of an alternatlve,
’ sohedule for submlttal of a decommissioning plan under 10 CFR § 40.42(g)(2).
- The approval Of_an alternative-schedule allows the Army until the end of 20” or -

earlier to submit a decommissioning plan for NRC review and approval. An
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organization known as Save The 'Val.ley ("STV") spensored a contention'.
'ehallenging the Army’s FSP as_'}not being properly designed to obtain all of the
verifiable data required for reliable dose modeling and accurate assessment of .
the eftects von exposurevbathv,vays of meteorolOgicaI, gbeo!ogical, hydrologiea|’4

“animal, and human features specific to the JPG site and its surrounding area.

» 2. After consndermg all of the evrdence in this proceeding, we f|nd
that the record shows that, Contrary to STVs contention, the Army has met its
burden of showmg that the activities bemg conducte}d under the Field Sampling
Plan, as the same has been and will c_entinue to be amended from time to time,
o Will be adequate to meet the requirements fora yiable deicorn\rniss‘ioning ptan ae
set forth at 10 CFR § 40.42(g)(4)(i), under restricted release _conditions‘ as

" governed by 10 CFR §20.1403(b).

7

Il. BACKGROUND

A. Procedural History

3.. On May 25, 2005 the Army submitted -a license amendment
request to the NRC for an alternate schedule for submlttlng a decommnssronmg
‘plan for its facility at JPG pursuant to 10 C.F.R. § 40.42(g)(2). See Cover Letter
fo .I.\/Iateria/‘ License ‘No.‘fSUBf1435, _Antendment 13, NRC Staff Exhibit # 13. The May .
25 applicatio__n i‘nclud-ed a - Field Sampl_ing Plan (“FSP”) con‘cerning site’
voharacte'rizatton' a‘ctiyities. See Safety Evaluation Report, Id.; also Field Santp/ing

Plan, NRC Staff Exhibit #14.



4, On June 27, 2005, the NRC published notice advis.ing that the

Commission was considering issuing a license amendment to the Army .

5..  On November 16, 2005, the Army submitted‘Ad.denda to its May
25 application, conSIStrng in part of a FSP Addendum Fre/d Samplmg Plan, NRC
Staff Exhibit # 14, |

6. | On November 23, 2005, STV filed a petition to intervene and '
request for a hearing. See “Pstition to /ntervene and Request for Hearing of Save'
the Valley, Inc. November 23, 2005.” The Army responded to STV's petltron on
December 16, 2005 as d|d the Staff on- December19 2005 See "Army’s
Response to Save the Va//ey Inc.’s Concerns and Content/ons As Set Forth in its
l. Pet/t/on to Intervene Filed Herein on November 23 2005," December 16, 2005; “NRC

" Staff's Response to Pet/t/on to Intervene and Request for Hearrng Filed by Save the

- Valley, Inc.,” December 19, 2005.

O

7. On Febr.uary.2,. 2006, the Board granted STV’s hearing request’
a.n_d' deferred the hearing pending completion of the Staff’s teChnicaI review of
: the alternate schedule proposalf See Memorandum and Order (Granting Hearin;q-
Request and Deferrfng Hearing), lly_.BP-06-06, at 26 (Feb. 2, 2006).

| 8. - Following the completion Staff reytew, Material License No. SUB-
| 1435, Amendment 13 was issued von April 27, 2006. Material License No.

SUB-1435, Amendment 13, NRC Staff Exhibit # 13.

9. Pursuant to the Licensing Board’s Order of May 1, 2006, STV was |

permitted to file a-motion for leave to withdraw, to amend, &r to supplement the



contentions and the bases assigned for those contentions which were
contained in its originai ~November 23, 2005 hearing request See

Memorandum and Order (Scheduling Further Proceed/ngs) (May 1, 2006).

10. STV filed its “Final Contentions of Save The Valiey, Inc.” on May |

- 31 2006 See “Final Content/ons of Save The Valley”May31 2006.

11. On JuIy 7, 2006, the Army submitted its Field Sampling Plan
Addendum 2, relating to the soil verification of the DU impact area at JPG and
~ addendum 3, relating to other monltoring equipment mstallation‘, -other
m‘onitoring and electrical imaging NRC Staff Exhibits #16and # 17. -

12. -On July 19, 2006, the'Licensing Board convened a prehearing
conference with counsel for the Army, STV, and the NRC Staff in the Councxl
- Chambers of the Madison City Hall, Madison, Indiana, for the purpose of
addressing matters pertaining to the scope of the forthceming evidentiary
'hearing that were left open in the Soar_d’s February 2, 2006”r'nemorandum and
order granting STV's hearing request. Transcript.of Proceedings, US Army, JPGA
Site, Limited Appearance Hearing, Docket Ne._ 40—8858-MLA; ASLBPvNo'. 00-776-04
MLA  (July 18,2006). | | | |
- ,_13.. .'At theiconclusien of the h'earing, the Board found it apkpropriate to
| ‘provide the Army and STV an :_o_pportunity to ekplere accommodation of}the
Concernsv raised by STV On July 26, 20’06; the Board entered its Ordier
deferring th.e evidentiary h'earin'g and directing the parties to meet for euch'an |

exploration. /d.



- 14, The parties were unable to teach any a.greement. On December
20, 2006, the Licensing Boar.d.entered its Memorandum and Order determining
the scope ef the Evidentiary Hearing. Memorandum and Order (Determining Scope
of Evidentiary Hearing), December 20, 2006. Of‘the contentions adVanced by STV,
the Board foulnd ‘that only STV'’s Contentiori B-1'satistied-the admissibility

requirements of 10 C.F.R. §2.309 (f)(1). /d. atpg. 15. .-

15. On January 31', 2007, the Army submitted its Field Sampling Plan
Addendum. 4, relating to the monitoring well installation locations. NRC Staff

Exhibit #18.

16. On Qctober 22, 2007, the Board convened an evidentiary-:hearing
on‘.the' admitted eontention and receiyed into evidenee'pre-ﬁled.written Qirect,
" rebuttal and sur-r’ebu.tal testimony as exhibits, in accordance with 10 C.F.R. §
+2.1207(b)(2), and ottier‘exhibits proffered .by tiie parties. Tr 129 (NRC Staff
E}(h/b/t's); Tr. 130 (Army’s Exhibits); Tr. 132 (STV Exhibits). In addition to testimony,
thﬁe Board admitted 34 Army exhibits, 3 STV exhibits and 32 Staff exhibits. /d.
:»The iecord for this proceeding was Closed‘oh October 22, 2007, su‘bject only to
transcript correctionvs. Trans. pg‘. 312 |
B. Witnesses‘.‘ o

| 17. During the evidentiary hearing on the adeeuacy of the Army’'s FSP
| _ to. support the granting of an alternate scheduie, a total of thirteen witnesees
eppeared on behalf of the Army, STV and the Staff. |

18. The Ariny’ presented the testivmony of _ﬁv\e qualified witnesses,



nameiy: 1) Haiold W Anagnostopbu‘los', 'Certified Health Physicist, a Senior
Health Pitysicist'with the S.M. Stoiler Corporation, who previously wérked at
Science»Ap.plications Internationlal'. Cort)oration (SAIC) - providing tebhnical
stipbort to._ thg Army’'s JPG fécility‘_Since early-2OQ‘4; 2) Michael L. Barta, a
| Senior Ecoidgical Risk Assessor fot SAIC, serving aé the deputy -project
: managér for SAIC on NRC Iicensing decommissioning activities at JPG; 3)
Joseph NI: Skibinski, ah_ Environmental Chemiét and iHum'an Health i?isk
AsSeésor'with SAIC who has ‘been provi’ding technical support to .the Army’s -
JPG faciii'ty.si.nc,e 2004 and has been tite- Project Manager for SAIC's work at |
,. 'JP_G since February 20'06;»4A) Todd D. Eaby.,'a Geoibgi.st/Project Manager with
v SAIC providing' technical support to the.Army’s JPG facility since early 2004;
and 5) Stepheh N. Snyder, ai Senior Hydrogeologist arid P_'ngram Manégerwithv
SAIC providing technical support to the Army’s JPG Afacility since early 2004.
| Thé’ p‘rofe.ssionai qualifications of 't_h‘e each witness were appendéd to each of
their pte-_filed testimo_nie's 'ér'_td were admitted as Army Ané‘gnostopoulos_ Exhibit
| #_1; Army Barta Exhibit # 2, Army'Skibinski Exhibit # 3, Army Eaby Exhibit 44
and Ariny Sny}der Exhibit # 5 re'spectivély. |

19 _' STV‘prvese_nted the testimohy 6f three ciualifiéd witnésse's, namely: .
1) D‘r. Diane S. Hensiiei, a brdfes’sor of Toxicolklogy and Eﬁnvi(onme.ntal Scient:e :
‘and an ent/ironmen_tai consulta.nt' pioviding toxicological laboratory ‘support as
well as risk commuvnicavtion., and risk assessment services; 2) Mr.vCharIes H.

Norris, a Geologist specializing in the areas of hydrogeology, aqueous



geochemlstry,and numerical modeling of hydrogeology and geochemistry; and
Mr. James Pastorick, a UXO (Unexploded Ordnance) specialist. .+ Their
" qualifications were admitted as STV Exhibits # 1-through # 3.

20. Th'e Staff presented testimony of five gualified witnesses, namely:
1) Dr. Thomas McLaughIln a Prolect Manager at the U.S. Nuclear Regulatory‘
Commission in the Division of Waste Management and Environmental
Protection; 2) Dale Condra, _the. 'Laboratory Manager for the Independent
Em/lronmental'Assessment and Verification program of the Oak Ridge lnsit‘itute '
“for Science and Education; 3) Adam Schwartzman, aniEnvirOnm_ental Scientist in
the US Nuclear Regulatory Commission, Office of Nuclear fR.eguIatory .Resear'ch; 4)
Jon.-l\/l_ Peckenpau‘gh,' the S‘ystems Performance Analyst (hydrogeologist). for the
U.S. Nuclear Regulatory Commission; ahd 5) Dr. A. Christianne Ridge, a 'Systémsl
-'Performance Analyst at 'the U.S. Nuclear Regulatory Co‘mmisslon'in the Division of
Waste Management and Environmental Protection. The professional qualifications ‘
- of the each W|tness were appended to their preflled testlmony and separately.
admltted as NRC Staff Exhibits # 1 through #5. ‘ |

21.  All of the W|tnesses were. found to be qualified to present testlmony
on the areas they addressed, however,_the Board aocorded greater weight to the
testim.ony. of the Army and Staff witnesses"who (a) inspected, reviewed or
physically observed the JPG site, (b) were experienced in performing
: radlologlcal sampling or in reviewing_ and. ana'lyzi_ng radiological data, or (c)

were familiar with Nuclear Regulatory Commission practices a'nd Astandards.’



Each witne_ss provided both written pre-filed ’geétimony'and oral testimony in
" response to Board questioning during the evidentiary hearing.

. LEGAL AND 'REGULATORY REQUIR.EMENTS.

22. | This proceeding,‘v challenging.. the sUfﬁciency of'é field sampling
plan in the .cont\ext of the gr‘an.t vof en alternate schedule for‘s.ubmitting a
.decommissionfng plan, is a matter of first impression. |

23. The Iicense amendment request assoCieted with this_proceeding
is ah alternate schedule for submission of a Vd.ecc.)’mmissioning plan.. The
goyerping_regu‘lation invol'ved in ‘the Army"s feduee't for an alternate sehedule for
eubmission of the plan states: | |

The Commission may approve an alternate schedule for submittal of a -
decommissioning plan required pursuant to paragraph (d) of this section if the
Commission determines that the alternative schedule is necessary to the
effective ,condUet of decommiséioning operations and presents no undue risk
from radiation to the publ_ic health and safety and is otherwise in the public

mterest

1OCFR §4042(g)( )
24. The Iegal requwements governlng the acceptabmty of f|na| ‘site

characterization are found in 10 CFR §40. 42(g)(4) and (9)(5 ) Wthh state:

- “(4) The proposed decomm|55|on|ng plan for the site or separate bulldmg or
outdoor area must include:

(i) A description of the conditions of the site or separate-puildingbor
outdoor area sufficient to evaluate the acceptability of the plan;

~ (ii) A description of plahned decommissioning activities;

(i} A description of methods.used to ensure protection of workers and
the environment against radiation hazards during-decommissioning;



~—rt

part:

25.

(iv).A description of the planned final radiation survey; and

(v) An Updated deta'iled cost es'timate for decommissioning, comparison
of that estimate with present funds set aside for decommissioning, and a plan for
assuring the availability of adequate funds for completion of decommissioning.

(vi) For decommissioning plans calling for completion of
decommissioning later than 24 months after plan approval,.a justification for

the delay based on the criteria in paragraph (i) of this section.

(5) The proposed decommnssnonlng plan will be approved by the Commission
if the information therein -demonstrates that the decommissioning will ‘be
completed as soon as practicable and that the ‘health and safety of workers

and the public will be adequately protected.”

“restricted conditions are found in 10 CFR § 20.1403, which states in relevant

“A site will be con5|dered acceptable for llcense termination under
restricted conditions if:

© (@) The licensee can demonstrate that further reductions in residual

radioactivity necessary to comply with the provisions of § 20.1402
would result in .net public or environmental harm or were not being

‘made because the residual levels associated- with restricted

conditions are ALARA. Determination of the levels which are ALARA"
must take into account consideration of any detriments, such as
traffic accidents, expected to potent|ally result from decontammatlon
and waste disposal; :

(b) The licensee has made provi'_sions' for legally enforceable

institutional controls that provide reasonable assurance that the.
TEDE from residual radioactivity distinguishable from background to

the average member of the crltlcal group WI” not exceed 25 mreém -
(0.25 mSv) per year;

(c) The Ilcensee has provided sufﬁaent financial assurance to enable
an independent third party, including a governmental. custodian of a
site, to assume and carry out responsnbllltles for any necessary
control and maintenance of the site.

i

- Additional legal requirements for final license termination under

26.

‘The language of the rule allowing- a'pprc-)v'al of an,. altern_a-te~

" schedule for submission of the decommissioning plan (10 CFR § 40.42 (g)(2))

N

does not suggeét that a schedule request submittal must contain all the



' information that Would be' presentin th‘e subsequ'ent decommissionihg plan: Nor
is there any other adthority to suggest that .the details requi‘red to support t_h’e»
Staff review of én ‘alternate schedule .are the same as those needed for -
‘_appr'ova.l of a decdmmissioning plan. The Staffs review of‘hovy fhe FSP
suppo.rts.site characterizati'on in the cohte_xt of approving' an alternate schedule
addresses How the proposed activities are "necessary to the effective conduic';t
- of decommissioning operatioh’s." 10 C.F.R. §-40..,42(g)(2).

27.‘ At the time the decommissioning pla.n is submitted, notice will be
giyen and_any:persbn whose intereét may be affected by the proceeding may
file _a‘requést for a heéring br a petition for Iéave to int‘erve.ne if a hearing has

~ already b'een requested. 10 CFR § 2..-105.' o

IV. FINDINGS OF FACT -

| A Statement of Iésue

 28.¥ . Based on the Iiteral reading of the regulation, the issué before the
Board in this proceeding is- limited to whether thé Army’s prbposal for
éhéracterizing thé JPG site during the'.alte'rnate schedule period'—‘.i.i tﬁe five
year periqd ending with calendar year 2011 — is;_ (1) “.ne'cessary to the e'ffective. '
éonduct of decbmhqi'ssidning dperationS”; (‘2) will “pre’éént no undue risk .from‘ '
radiation to t_hé publiq health and safety”; and (3) “is. otherwise >in the public
interest.” 10 C.F.R. § 40.42(g)(2). .STV ‘s Contention B-1 does not challenge

the need for the granting of the alternate schedule p'er se. Indeed, the véry ;



foundatioh of STV's conténtion is that even more site spéc_ific information must
be gathered by the Army to adequately support thg decommissioning plan that
it will eventually submit. Rathér, STV's Cpntention B-1 challenges the‘}
adequacy of the Army’s FSP, by which the Army will ultimately chara’ctérize-'tiie
. site and eventuallky pioduce a de’co’m'missionirig plén. STV wquld have the
" Board read an additional requirement into § 40.42(g)(2), thét requireme’nt being
‘that the exact néture, extent an‘db détéil of planned site characterization'a_ctivities
‘sho'uld be firmly and inflexibly established at the outs_et,‘_ as a condition
,p_r_ecedentv to the. approval of én‘ alternate sched(ile and as an bass_urance that
the decommissioning plan uItimaier submitted will comply with 10 CFR

§40.42(g)(4) -(5).and §’Z’éo.1403. See T}ans. pp. 106-111 and 123-125.

‘ 29.  Castin that context, the overall burdén of persuasion would .be on
the Army to demonstrate that the propqsals contained in its FSP will lead to the
gathering of the i'n‘format'ion hecessary to support the decommis'sion_ing. blan
that wil eventually be presénted. | See 10 CFR -§'2.325.v STV, however, must .
) come‘ \fo.rwa_rd with evidence ‘that the Army’s. proposed approach to site
Characierization will not lead té the gatherihg of suffi‘cient in,formatic>ri to subport |
a decommiésioning plan for-rest\ric_‘:ted‘ release under 10 CFR §40.4‘2(g)(4) -(5) ‘
arid § 20.1403. Oncg STV'ﬁas introduced s.uffi'cient 'evidenbe to establiéh a
- prima fac.ie cése, the burden then shifts to the Army who, as part of its ov'era_li o
“ burdeii of- proof, must provide a sufficieht.rebuttal_ to. satisfy the Bdard that -it-

should reject the contention as a basis for denial of the license amendment,



Louisiana Power & Liqht Co. (Waterford Stéam Electric Staiién, Unit 3), ALAB—732, 17

NRC 1076, 1093 (1983).

B. The § 40;42(<:j)(2) Criteria for Approval of an Alternate Schedule

30. As preVioust noted, the Bogrd_ finds that STV has. presented no
evidence that the alternate schedule is not necessary to the effective condubt of
'decommissi‘oning op‘eration.s.. Nor has STV presented ény evidé_nce that the
alternate schedule presents an undue risk from radiation to the public health"
and safety. No_r has it presented any-evidence_that the alternafé schedule is not |
otherwise in the public ‘intere.st. 10C.F.R. § 40.42(9)(2). |

31. STV has F'jreser‘\tedv evidence'that‘the'Army’s_FSP, gbing' f_orward,'\ ,
will 'not. produce sufficient_-vsite épécific ihformation in a number of areas to |

satisfy the requirements of 10 CFR § 40.42(g)(4) -(5) and § 20.1 403,

C.  The Adéqu_a‘cy_ of the Army’s FSP
| 1. In General |
va. Evidence -
32, The Army’s site characterization activities are being conducted as :
part of a phésed and adaptable abprqach }that is doéumehted .in the FSP (NRC "' v
Staff Exh. #14) and addenda (NRC Stéff Exhs. 4 15, # 16, # 17 and # 18). The FSP
Istates tha‘t» é' “tiered, tirﬁe—phasé ‘approach” Was defined -a.nd> that tasks

subsequent to the first year “will be planned and detailed as addenda” to meet



the NRC regulatory requrrement of completing the Decommrssmmng Plan W|th|n

the required 5- -year tlmeframe (NRC Staff Exh. # 14, at pg. 4-1.) The FSP also

acknowledges the fact that the plans will be revised to »reflect the “then current

unde_rstanding” of the site, current technologies and methodolog'ies, and related

schedule and funding constraints. 1d.

33.  The characterization approach described in the FSP ‘(NRC Staff

Exh. #14) and addenda (NRC étaffExhs; # 15 # 16, # 17 and # 18) was developed

with the prlmary goal of obtaining data needed to suppOrt the radiological dose
'assessment speoified in 1.0 Code of Federal Regulatilons (CFR) § 20.1403(b)

and 410 CFR §A2O.14d3(e).' The requirement- includes_ determining whethe_r_ or
not the total effective dose equivalent (TEDE) from DU exposure is below“the
limits ‘Of.25 mrem/year, 100 mrem/year (if institutional controls fail), or 500
| rnrern/year (if ln'stitutional controls fail and specific provisions are met)..' The
TEDE}is t.o be assessed using‘the NRC’s."RESidual RADioactlvity (RESRAD)
~ model. (Army Skibinski Exh. # 3, Ans 7, 09.5.) | . o
| 34. Todd Eaby of Smence Appllcatrons lnternatlonal Corporatlon

(SAlC) appearing for the Army, testlfled that the design of the charactenzatlon

B contarned in the FSP will be modlﬂed over time. as site- specmc data is acqu:red

and evaluated and will be discussed durlng annual meetings with the NRC staff
as stated in the previous response (Army Eaby Exh # 4, Ans. 18, Pg 16)
35. Jon M. Peckenpaugh of the NRC Staff testified that there is

frequent and ongomg. communlcatlon} between the N‘RC Staff and the Army



concerning site charactériZation acfivities and thé ‘Staff's questions anld
concerns. (T'r.v245-246.)
| 36 STV presented no e,\‘/idencé the iterative process being
implemented by the Afhy ln the performance bf the‘FSP cannot lead to
sufficient éité characterization to_subport a decommis_sidning plan at vthe end of
the fivé_ year alternate schedule. (Tran. pp. 244-245.) |

- 37. Dr Thomé-s Mcvl_aughllivn. of the NRC Staff testified fhat, contrary to
thé implication contained'in the testimony of STV witness Charles Norris, the
Field- Sampling Plan (FSP) will not leave gaps o.f data or vcharacteristics that are
necessary for p’rdper characteerétion. The pararﬁetefs neceésary for the_
modeiing of a radiological doé_e will 'eitvher be prb_vided tﬁrough site speCiﬁc .data ‘
or will be subétituted with conservative values that ére protective of human
health. In this way, the site will be "fu'lly" characterized so'thét_ there are no
missing data ,or-charac':teristics of the éite hecessary for calculating radiOlogical._
- doses. (NRC Staff E_xH. #6, McLaUghlin Sur—rebutta) Ans. 11, pg 5. )_ :

38.  Dr. A. Christianne Ridge of thé NRC Staff tesfified thét use of
bouhding and conservative values is more pro_té_ctiVe' of hu_rh’én health because
it will lead to an assumed higher peak dose to a receptor. (NRC Staff Exh. 48
»Ri'dge SUr-re.butta/ Ans: 5, pg. 6.) |

39. In opening vrer‘narks, STV stated that, in .éanunction with
radiological risk ass'essmeht, the Army’s site characterizétion éétivities shduLd

also provide information necessary to support an environmental impact



stetement. (Trans. 112.) Both Charles Nerris’and Dr. 'Diane Henshel,.testifying
for-'STV, cited the requirement that Army p_repare an Environmental Report and
" that the Staff’ prepa‘re an Enyir’ohmentaf Impact Statement 'as,par’t of the
ultimate decommissioning process. (STV Exh. #1, Norris Avns; 8, pg‘.} 11, and STV
Exh. # 2, Henshel Ans. 10, pp 6-7) However, STV failed to present any
~ evidence that the FSP was in violation of, or'ins_uf\ficient_to comply with, any
'epplicabl'e environmental legal or regulatory requirements. Therefore the Board
deems any such claims to have been abandoned by STV.

2..  Board Findings B - _ )

40. - The 'testimohy of NRC Staff witnesees Mclaughrin,‘ Ridge and
.Pecken'paugh end Army Witnee_ses Skibinski and ‘Ea'by eSteblished, and the
Board. finds, that the primary perpese of si_te Characferizatien activities at JPG is
- to provide data to support the radielogic‘al dose assessment Aspecified in 10
CFR §'§ 20.1403(b) and (e). The board further finds that the parameters
neceSSary for d_os_e modeling ean be provid_ed either through site specifi'c'data
or.can be su’bstitufed \Arith bounding or conservative values that are protective of ‘
"human health. / |

41.  The Board further finds .that the .evidence shows trrat the Army
and the NRC Staff have met and .wiII continue to rﬁeet, asA-Character_iz'ation
acti_vifies continue, to review and discuss the data ‘okbtained and to discuss and
agree upon futurev's.amplvinge and activities)necessary for the effective conduct

of decommissioning operations.



42. . The Board finds that there is no evidence: that the |terat|ve

process being implemented by the Army in the performance of the FSP cannot

lead to sufficient site characterization to support a decommis3|on|ng plan at the
end'olf the _five'year aiterlnate schedule. |

43. The Board finds, based on the evidence - presented, that
implementation of the FSP, including the practice of modifications to the FSP
through addenda after meeting and discussion between the Army and the NRC
Staff, should be allowed to continUe SO as}not to impede the’.sched:UIe of the

application for license closure.

3. Biota and Air Sampling
a. Evidence | S

44. There are.no}reguiatory requirements in 10 CFR Part- 20 that.
eXtensive biota sampling be co.nducted for decommissioning proposes. Army '
| Barta Exh. # 2, Ans. 13, Pg.. 8. The deer sampling program was suggested by the
' NRC in a Request for Additional information (RAl) to determine if the
concentration of totaI uranium was increasmg and might present a health risk to
humans eating the deer meat. NRC S_taff Exh. # 1, McLaughIm Ans. 20, pg. 16.

45. Michael Barta of SAIC stated that the biota sampling program *
proposed |n the FSP (NRC Staff Exh # 14) and Addendum 1 (NRC Staff Exh # 15).'
was designed to respond to requests from the NRC as well as align with the. :

" Army’s approach to conduct the sampling in a step-wise or phased manner.

T



- Deer were propo'sed forfsampling first because the NRC Staff had indicated a
concern from the exposure of hunters'to_depleted uranium (DU) through the
ingestion of deer tissue coIIected at JPG. Army Barta Exh. # 2, Ans. .9, pg. 6; NRC

Staff Exh. # 1, McLAughlin Ans. 20, pg 16

/

'46. Deer sampllng was conduc:ted at JPG i in Iate 2005 and early 2006.

Army Exh. #,11-A, Deer Tissue Sampling Results pp. 2-1. Deer tissues samples |
- were collected from 30 deer taken from the_DU Impact Areaand other locations
‘at JPG. Id. pp. 3-1. An additional total of 50 deer Iiver, kidney,‘or' bone samples
were coilected ‘fromthe DU impact Area and analyz_ed for U-234 and U-238
isotopes in 1984, 1987, 1992, and 1993. /d. pp 41, Turkey and squirrel, which
are also present at JPG were not analyzed for the presence of DU in tissues
_ because the Army found no compelling reason to beireve that DU uptake would B
be any greater thanin deer. Also, the Army believed that the mass of turkey
meat or squirrel .mea_t consumed'per indiyiduai hunter V\iOU|d be iess than for
 deer. Army Barta Exh. #2, Ais. 9, pg. 7. |

47. - Dr. Mclaughlin t_estified‘that field sampling practices used for
| determining ec‘ological risk, such as those proposed by STV, are not used by -
“ t}he NF.{C'to determine }radioiogicai doses to humans, and that the sampling.
proposed in the F-SP was ad.'e'quate for the purpose of providing the site specifio
data,.to 'model DU contamination effects- resulting in radiation doses to-th'e
public NRC StaffExh #1 McLaughlin Ans. 13 pg. 8. Deer are the onIy srgnrfrcant

compieted pathway W|th the potentiai to cause a radioiogicai dose detrlmentai



to the public heath. Deer are hunted for human consumption at the JPG site. -
The FS.P includes sampling and analysis of hunted deer. Contra‘ry to the
eviden.ce presented by STV, no DU has been detected in the deer samples. /d,

Ans. 14, pg 10.

48, The range of average total uranium Concentrations in deer muscle |
tissue found in samples at JPG was 0.008 to 0. .013 pCi/g. In addition, the
- highest 0-238/0-234 ratio was' 1.5, b_utthe total Liranium cbncentration tor the
sample was at background levels. . The Concentrations of tJ-234 in the deer
tissue were consrstently greater than the U-238 concentratlons meaning the
ratio is less than 1 The. U 238/U-234 ratios in the deer tissue appear to be. |
IS|miIar to the U-238/U-234 ratios in the watevr samples. The NRC Staff finds no
evidence in the deer sarhpling results to conciude that DU has been deteeted in
]the deer tissue sampies.v No‘ anomalies we.re identified in the existihg deer
tissue data for the 30 deer harvested for the sarhpiing. effort deSeribed ‘in the
SAIC 2006 Deer Tissue Sampling Reportv (Army Exh. #t1-‘)4) and the observed .
total urahiur_n concentrations in the sar’npies appear to appreximate background.
| Giv.en ,th'ose results, the hJRC Staff .concluded that requesting additional deer
sarnpling was not necessary. Army' Exh. # 11-B, Staff Revievi/; NRC Staff Exh. # 5,} ._

CondraAns 7-8 pp. 4-5 , 7 | _ |
49. Dr. Ridge of the NRC Staff performed a caiculation to determlne
the radiological health I‘iSk tQ h_umans from, _consump_tion of deermeat. Based

on the results of the deer tissue samp_l_ing'a_nd a_ssuming that a person replaced ,



all of the beef and chicken in./his or her diet with deer meat, the committed
effective dose equivalen_t from consumption of the- deer meat would be 0.27
| _ hillirem per yéar. ‘This dose is\ \/Nelvl below the NRC's decommilssic»)hihgvt.:riterig
-of 25 millirem per year found iAn 1AO CFR §20.1403. NRC Staff Exh. # 3, Ridge’
Ans. 23, pp17-18; Tr. 286-289. | | | |
50.  The previous and current biota samples show no DU present and
no DU has been deteCted in groundwater, s‘urface‘ water, or sediment outside of
the DU impact area, 'indicétin'g that DU has not migrated outside of the D_U‘
impact area. It is the’ NRC Staff's position that it is unnecessary to réquire t»he .
' Army to conduct additional biota sampling at this‘ tiﬁwe in the F'_SvP to ‘p_rote"ct-'
,ag_ainst radiological_"risks to the'publjc heaith. NRC Exh. #1, McLaughlin‘Ané. 14,
pg.11.

4. Air Sampljnq

a. Evidence |

‘51.  The US Fish & Wildiife Service (USFWS) manages the_B‘ig Oaké
National Wildlifé Refug_e (BONWR) on the JPG si.te and }c"onducts controlled burns
in the DU Impact 'Are'a. Dr. Diane Henshel, testifying oh. behalf of STV, stated
that the USFWS based their decision to burn over the bu Impact Area on-‘va,n
| outdated study Which suggestéd that'levéls of DU carried in smbke associafed
- with burning natural vegetation was not signifi.cant. Dr. Henshel stated that a.
more receht study, conducted ét the Los Alamos ANatio_naI Labofatory (LANL) in‘

2006 (Army Anagnostbpbulos Exh. # 1-1, Dust to Dose), revisited the question and



~ found ‘that there were significant ohénges (14% increases on average) in
_ airborne Déoleted Uranium following the prescribed burns, such as are being
carried ,out at JPG/BONWR, including in the DU Impoct Area. (STV Exh. # 2,
Henshel Ans. 34-35, Pg: 25)

52. - | The FSP does' not contain an airﬁ sampling‘ oomponént for public'
health. This decision was based, at tne timo, on th'e.earlier study referred to by
‘le. Henshel, V\l/illiams' et al. (i998) carried out at Aberde}en‘Proving Ground
(NRC Staff Exh. # 4, Schwartzman Ans. 9, pg. 4) Harold W. Anagnostopoulos, a
health physfcist'fOrmerly wi'th SAIC testifying on vbehal‘f of fhe Army, stated that
in addition to the study cited by Dr. .‘ Hensnel, the Army’s position was élso
based opon informationfrom several other studies, wh.ic.h .do_curnented.the
results of'air sampleé' that wére‘collected at JPG during controlléd burns wfthin
the DU Impact Area. Most significantly, the determination that thé airv exposuré :
pathway is not significant is documented ino'etail in a'teohnical memorandum
“Airborne 'Transport of Dep!etéd Uran.ium (DU) and .S,ité' .C‘ha4rocterization'
Needs,” dated Jan'uéry 13, 2005. This technical memorandum pré-dotes, the
| FSP... (Army.AnagnOStopoulos Exh. #1, Ano. 13, pg. 8.) | | |

53. . The Board also received testimony from Mr. Anagnostopoulos that
conditions atBJF’G differ. in several aspects from conditions at LANL, where the
2006 study was conducsed._ The terrain and ooil-fypes at LANL aro significantly

* different than ét JPG. LANL is.a dusty, arid environment, which optimizes the

potential for airborne suspenéion of DU-contaminated dust. The LANL fire was



large. The burned area was approximately 30 million meters squared at LANL. - -

oot

The aréa of the entire DU_ Impac’r Area is.8.4 millionv meters'squared (or 28 -
percent of LAI}JL)T The amédnt of burned area that is exposed to wind has a .
‘direct relétionship }v_vith the amount soil dust that can go airborne. In addit_ion
‘controlled burns do not encompass the entire DU Impact Area in a sirrgle event.
_Post_—firg ‘thinning of vegetation was perform'ed_‘ at LANL, which exposed
additional soils to the effects of Wind erosion. This has not been done at JPG.
‘The nature of the DU contamination in the soil at LANL is different from JPG,
since JPG did not use hard targets duriné ballistics tv'esting.‘, ‘Hard. target testing
~ aerosolizes or finely disperses DU, . which is not the case with the soft target
testing at JPG where the penetrators.ére intact. (Army Anagnr)stopou/os Exh. # 1, N
Ans. 15, pg. 9: Tr. 210-211. ) | | | |
54.  According to Adém L. Schwartzman of the NRC Staff, the burn
studies drscussed, in the evider1¢e presented, support the'conclusidn that it is
: not'nécessary to make air :sampling a part of the FSP._ (NR.C- Staff Exh. # 4,
: SchWartz_mar: Ans. 15, pg. 7.) These studies indicate that the. risks associatéd _
with 'pvotent'ial trarisport of DU in the air fro_m fires are negligibie.f' Allthough'
analysis of the fires at LANL shows an increase in the_percerrtag_e of airborne
DU, th.e a‘ctuallr increase in dbsé is. minimal. '([d. Ans 17, pp. 8-9.) |
- 25, ;The ‘ihcre’ase in airborne DU at LANL was ins.igvn_ifi.'cant frém an
| exposUre 'standvpoint beCéuse: the sfated 14 percent estimated dose .inc'réavse to

the public from the airborné.DU éCtivity at LANL equates to a dose of 0.1



millirem. The estimated increase ~at LANL from airborne DU in dust is
‘approximately 0.03 percent of the average anhua}l dose to a member of the
‘public from all sources of_.radi'ation and is very insignificant when compared to

‘the release critieria. (Army Anagnostbpoylos Exh. # 1, Ans. 15, pg. 10.)

5. Board Findings

. 56. Based on its review of the testimony vand exhi‘bits presented, the |
Board.finds' the evidence shows fhat the Army’s-2005-2606 deer sampling
results are representétive and that the observed total uréniu'm'concentrations‘in
the samples abpear to approximate background‘. ‘

57. The Bdérd finds that Dr. Henshel failed to provide sufficient detail
to-support her opinions that the number of deer sampled was not "sta.utistically .
| signifiéént_ or that the sample results w'er'e'}biase_d by corn baiting: Ifur{her, the
Bé_ard_ fiﬁds that Dr. ’Henshel failed/. to pfovide sup.bort for her opini|on .that
sampling methbds ‘used rendered aha!ysis' of -.the deer séfnpling resullt,s.
meaningless. Based oh evidence that the levels fou}n‘d were so low as to be at
~ or near the detectié‘n level in the inst'rum.entat‘i'on generally and that substantial
variation in analytical results a.t such low levels  is unavoidable, the _B_oa_kd
- concludes fhat t‘he‘ 2005-20_06 deér samples ére _acceptable- for site
chvara‘ct_eriz‘ation purboses. | ‘ |

58. The Board finds th.at STV did not p,rovide either a regulatory basis |
or technical bas‘.is for requiring the Army to und_ertéke more extensive biota

' sampliné;.- E\/idence presented by both the Army and thé NRC Staff estab_lis-h_es



that no further biov'tavsampl‘ing is neceséaky uhder NRC regulations to subport '
decommissioning activities. | o

59. The Board finds that D\r_. H_enéh'el*s conclusions as to the need for
air samp_ling for DU followingﬂcontrol[ed burns at JPG is not suppOrted by any of
the studies referred té in the. evidenqe.- Testimony and éxhibits f.ro.m bqth the |
Arnﬁy'and the NRC Staff estabiish that the increase in airborne.DU fou‘nd at
LANL was insignifiéant as an ‘expos_ure pathway and the risks associated with
potential transbort of .DU in the air from fires a're'neg'ligible.
| 60.  The Boafd Concludes that air sampling-an.d.further biota san‘w.pl.ing
- are not necéséary to .'a‘dquu.'at_er assesthe'impact .on human health of DU at .

JPG or to otherwise adequately characterize the site for decdmmissioning.

6. ‘ Karst Geovlt')qv (Well Locations, FTA Study, El Study, UXO Iésues)

a. Evidence | | |

76A1, 'Charlles H. Norris, LPG, STV's princible witness, testified that in his =
‘opinion the Army’s FSP wés deficient in a nurhber of respects pertaining to éite
characteriiati‘on‘ of Karst G.eology'fe‘atures. Mr Norris ré’ised issues With:, f_he
'FAracture Trace Analysis (“FTA”)V; Electrical Imaging (“EI"); karst 'developmen_t;.
vthe fate and transport of D.U in water‘a.n'd s‘e'diments;‘gauging of strea‘rAns' anc;
sp_ri‘ng céves; well location and éelection;.well i‘nstal_latidh; and monitoring. well

selection. (STV Exh. # 1, Norris Ans. 20 - 47, pp. 10— 81.)



62 | When questioned by the Board, Mr. Norris was unable to id'enti.fy
whethef his primary concerns with the inadequacy of the Army’s FSP were with
the radiollogical properties or thé ‘toxi‘cological b’foperties of DU. No other
witness presenf for STV was able toAprov_id'e a response to tHIS/query from the
Boa'r'd.' (Tr. 222.) » |

63. Jon Peckenpaugh of the NRC Staff testified that the FSP is an
iterative proceés where items have beén and will cbntinue to be added. The
FSP data WiII brO\/_ide bounding and/or .conservative v‘alues‘ for adequate site ;
_Charécterization of DU Ie.ading'to an adequate'Decomm.issiohing Plan. (NRC
Staff Exh. # 2, Peckenpaugh Ans. 17,A pp. 16-17.) The use'of a bouhdihg or
- conservative value is more protective'of.hurﬁan health and safety because it will
Ie‘ad to an assumed higher peak dos.e to a receptor. (NRC Staff, Exh. #8, Ridge
Suf—rébutél Ans. 5, pg. 6.) I | 2 |

64~ 'The FSP brovideé the framework for the site characterization of
the DU Impact Area. .As presented, it ivncluded. fhe invés_tigation details only for.}
“the first year of investigati'on; Details fbr the fo_llowing.year’s invesﬁgatiohs w'e”r‘e, .
to be pervided in f.u.ture addenda providing the abflify to modify the FSP based
on the n_ewl'ylacqujred énd evaantéd s'ite-s_;‘)ebcific' data.' This‘ approaéh firét
inx)e_stigaté'_s the', most probablél'locatioh for impécts and 'trahsp'ort 'mech_a.'his.ms-
Sl that data will be collected that can be used to develop a rhéén’ingfully refined -
and accufafe Conceptual Site Mo_del,(“CSM”') that wi:II b_e_ used along with thé

' collected data to'pro'\’/ide‘updated input.sv for development Qf the RESRAD model

r



ff)r preparation of a decommissioning plan. The F_SP, as pre'sentéd, allowé the_
collection of the basic site- specmc data that WI|| account for these unique
conditions - whlle evaluatlng Slte conditions and most probable transport
mechanisms prevsent,_ aIIowmg site characterization for- the, | purposes of )
providfng a suﬁ_‘iciént decommissioning plan. (Army .Eaby Exh. # 4, Ans.‘15, pp.
12-j3.) | | '
65. . Mr Eaby of SAIC further testified that the design of .the
cha‘racterization will be modified over time as site-sbecific data is achired ahd
evaluated and will be discussed durlng annual (or more frequent) meetings wnth
~ the NRC staff as stated in the previous response. (ld Ans. 16 pg. 18; NRC Staffv
Exh. # 1, McLaugh//n Ans. 16, pp. 12-13; and NRC Staff Exh. #13, pg. 1.) The FSP
" has been _amended once pridr to and three tifnés subéequ_ent toA the. allowance
of Licehse"Amendment No. 13. (NCR Staff Exh. # 15 #16, # 17 and.# 18.). The
vév/idence also shoWs that further modifications in the FSP have.oc,curred in
o response to Requests for Additional Infdrmation (RAI‘) to the Army from the
NRC Staff. (Army Exh. # 9, #10and # 11-A)
| 66. As previously noted, STV pr_ese‘nted no evidence that the iterative
- process being imblémehted by,‘the Army ih the performance of the FSP cannot
'lea.d ‘to. sufficient site chéfacterizatio’n to support a }decommi'ssioni.ng.plan at the
ehd of the five year alternate schedule. (Trans. Pg. 237.) |
67. Mr. Peckenpaugh stated in his testimony th_at STV |s incorrect in

its position that the FSP is‘supp‘osed to find all significant karst features and



location of the water table; Contrary to STV claims, Mr. Peckenpatjgh stéted
that it is not possibhle to find all of the karst features at a site and that it is not
‘necessary to identify all of the karst feature's at JPG to have an adéquate
characterization of‘ the site. (NRC Staff Exh. # 2, Péckenpaugh Ans. 8, bg. 6.) Mr.
' Eaby testified that_cgmpléte mapping of'.the péthways of ihdividuél karst
cond-uits is. not practical agd was probébly.notvpossible at alny expense. There
) Would be no effedive Way to accomp.lis'h it at a scale of ;this p‘rpject. (Army Eaby
Exh. # 4, Ans. 40, pg. 41.) |

68. Substantial evidence was pre’sentéd by the Army, via the
testimonies of Toddv Eaby (Army Eaby Exh. # 4) and Stephen Snyder'(Army' B
Snyder Exh. # 5), and the N’RC Staff, via the testimony of Peckenpaugh, (NRC:_ h
Staff Exh. # 2, Peckenpaugh), that the cbncefns raised by STV's witness with
regard to Karst geology, F_raciztu're ‘T-race Analysis, Ele'ctricavl lmaging, we‘II
. locatiovns, well installation and gauging were ei't_her:inaccurate, outdétéd ;o'r
premature. By way of example: | | |

a. Mr._Peckénpa_ugh testified that thé Staff is aWaiting the resglts of
the stream and cave reporfing data to determine the néed for low-flow stream
and spring cave mea.suféménts. According 'to his test_imgny, it would be
-.pre-mature to require perfo,rmin’g Igw¥flow.méaéurements ,as. part (.)f' fhé FSP -
becéuse they may not be négessary. (NRC Staff Exh. # 2, Peckenpaugh Ans. 8,

pg. 6.) | | |
b. Mr. Peckenpaugh also test_ifiyed that, while the NRC Staff shared

t



J

STV’s conéern about the timing of the stre'arr_i gaﬁging, the Arv{my has resolved
this-_ issue by agreeing to move up the tirﬁe table for the stream gauging to
_ éqincide with the_groundwater studies. (Id., ans. 8, pp.6 - 7.) Numerous stream
gauging _statiohs have been .set up to measure strearﬁ flow across the site. T_hé
stream 'ﬂow hyd(ogfaphs will bé analyzed to determine what poftion' of
brecipitation that falls 'on-site'goés' to direct surface .run_off, through the sink
holes and caves, an.d to the watér table. That informaiion will allow the Army to
o'rder the most likely potential pathways for DU carried by water. (Army Snyder
Exh. 5 Ans. 25 pg. 17.) | | |

c. 'vCur‘rentI‘y, the collection of data flow fronﬂ cave springs, streams,
and precipitation data is at\ Iea.st 'one year ahead of \the ’co]‘leétion of
groundwater leye_ls and‘lradi'ological a‘naly'sés' of the groundwater samples from
the mbnitoring wells instélled dufing"the spri_ng‘and fall of 2007. However, the
Army has not yet analyzed the'strearhs_, cave sprin"gbs, and precipitation da’t'a‘.l "
The ArAmy has indicated t_hat it will develop ratingl cu,ryes. for the stféams and
cave spring “after one yéaf of data are' available. (NRC §taﬁ Exh. # .2, 
Peckénpaugh Ans. 8, pp.‘ 6-7)) The Army i'nitiated-su_cr; a characterization
“approach in Séptember_ of 2006 by installing surface water gauging Stations at
10 b_cationé ihC!udihg seven automatic re¢0rding st.réam..géuge 'stétions, two
aL.Jtoma'ticrrecord'ing cave stream gauging locations, and Qhe’manUal/visuéll staff -
gauge monitoring Iocétion.‘ This is in excess of thé five locations forigin.akll'y

stated in the FSP. (Army Eaby Exh.# 4, Ans. 44, pg. 45.)



d.  The monitoring wells will- likely be properly located using the
methods proposed’ in the.FSP to provide the necessary site specific data. (NRC
Staff Exh #2, Peckenpaugh Ans. 8, pg 6.)

e. ‘Well monitoring Will be performed only at selected higher quality
‘weIIs and new wells will be mstalled as necessary. Together these wells will
provide the necessary Slte specific data t_o characterize the water—bearing units
" inthe DU impact Area. (ld., Ans. 9, pg. 8.) | |
- f. Mr. Snyder of SAIC téstified that the Army’s u‘se»only of historical
aerial photographs to develop the FTAis a viable method ‘for delineating'linear _
| traces on the land surface at this site. Other methods advocated by STV have
limitations in their usefulness. FTA combined with El are likely adequate to
provide the necessary information. The |mportance of the FTA in the location of .
the monitoring well selection is overstated by STV, If the data is not s-uvfficient,
- »_ the flexibility of the FSP allows for evaluating potential well sites based on other
. information in addition to the‘FTA. (ld., Ans.- 19, pg. 17; Army Snyder Exh. # 5, -Ans.
60 - 61, pp. 49-51;). Use of feat_ures,found throu'gh Electrical Imaging correlate
with fracture traces mapped on aerial photographs; and the chances are good
that a-well drilled on that location will intersect the network of co_n_duits that
conduct most of _the groundwater through the site. (Army Snyder Exh. # 5, Ans. ‘
8, pg. 6.) | | _ ,
| g.  The El survey proposed in the _'FSP_'is.capabIe of providing useful - |

data for siting wells and supporting effective decommissioning. An El survey



developed in a grid, as describéd by Mr. Norris (STV Exh. #._ 1, Norris‘An.s.‘ 30, pg.
18 -21), is unnecesséry. Thé Army"s proposed method is sufficient. The Army's
actual, EI patterns and instrumentation :wer’e Ii_mitéd ‘to the existing roads
bécause_ of the ris»k’ of unexploded o‘rkd:nance in the areas off of the roads.
| However, ‘this iimitation dQes an affect adéquate site ’characterizaﬁbh.‘ (NRC
Staff Exh. #2, Peckeﬁp.augh Ans. 19, pg. 18 Army Sﬁyder Exh. #5, Ans. 8, bg. 6.)
h.  The Army has installed wells at six of t_hé ten AIOcatiolns' during May
“and Junev2007. The I'ocationv and. instéllation of monjtoring wells' has been
designed as a poténtially phaséd épproach Wheré the Army may inéfall
‘addition‘all monitorin_g wells based upon the results of on-going orvp_revious_
"_.c'har_éc';terizat'i'on of the site. The FSP allows well locations to continue to
improve tHroughout the FS‘P impleméntation process as 'the un_d.erstavnding of
. groundwater charaéteristics im‘p‘rov_es with additic‘)nal daia. (NRC Staff Exh. .# 4,
. 'Péckenp.augh vAns. 19, pg. 1 8 ) | | |
- i | T.he Army seleéted a proven met.hod .o"f poéitioning.
.'gharaqterizétion wells in carbonate rocks using a combination of fractufe- trace
analysis conducted on'plre-cons,tr‘uc_;tioh aerial photographs and El to pinpdint
likely fractuf_e feétures in the bedroc_k. The EI Wa.s,conduc.ted on an hetwork of
.l roads'vsurro'un'din‘g and paséing through the 'DU__'Impact.Ar_ea.:.- Thes‘,'e roads are
safe borridor_s where UXO.hés"been cleared, allowing safe déta gathering and
eventuél access for 'dri'lling equiprhent. (Army Snyder Exh. # 5, ‘Ans.. 61,. pg. 50.)

J- The Contention Bases‘ad\_/anced by STVJ"’are frequently both



outdated with respect to the FSP as amended and insignificant .with respeot to

' providing bounding or_conservative values for s}ite‘characterization. (ld., Ans. 17,
‘pp. 16-17.)

ko The,fate and transport model of the DU can be bounding and/or
conservative for the conditions - at the .site to _prodUce an adequate. site

characteriZati_on that will then allow development of an adequate dose model

an'd decommissio’ning pIan An over-abundance of site-specifio data. is .not
required to develop an adequate fate and transport model of the DU at this site.

There are several parameters in the dose assessment’ model where srte-_
specifio value,s can be used.' However,- in dose mod_eling it is more .protective of
oublic health to use conservative parameters where there is uncertainty relating

to the parameter and where the results of the dose assesvsment are Sensitive to
these parameters (ld., Ans. 21, pg.20.)

‘I. | A number of modifications or amendments of the FSP have
already been fiied by the Army (NRC Staff Exh #2 Peckenpaugh Ans. 7, pg 4,
Ans. 13. pp. 11— 12,,and Ans. 16, pg. 16; NRC Staff Exhs. # 15, # 16, # 17 and # 18.)
These current modifications or amend.ments -to co}mponents of the FSP v.are :
evidence of the ite{rative process-at work. /l‘_ater phases of work vviil be mOd'ified
as nevv site-speoi‘fio data are coi'le_oted a_nd anaiyzed. (Army Snyder-Exh. # 5, .
Ans. 61, pg. 50.) -

m. ‘Mr. Norris. expresses concern that there is a DU migration -

- pathway to a remote area that will go undiscovered and undetected. There is
,) . ~ B . . .



currently nb indjcation t.hv'at‘DU has even reached »the groundwater fable! If' that
condition is!establish_e’d, and there appears to be a potential for DU migrativon in
groundwater, the. péthWay will be ihvestigated.further. (ld. )

n. - Criticism .'of plans'to characterize surface water and sedfment
't.ransport of DU are premature. This wo_rk is 'hbt scheduled to occur Qntil Aaft_er
the installation of wells,}s'o that cOncur‘rent sampling of a.II média vcan. ocCcur.
Thc’arefore,ldetai\ls of that pro.gram haye not 'yet been prepared. '(/d., pg. 51.)

69. "Althdugh Mr. " Norris tesfifiéd' that, in his opinion, the
charac{eriiation p’rogravm needed to be correctly designed and "sequenced to
prdvide ‘neces.sary site ch‘aracterizationvwithih time allow'ed‘, he also testif_ied_
‘that he héd ‘hot done the sort of analysis that ‘would, enable him to say that the
" process being implemented b'y thej Army' cannot lead to a. 'sufficie'nt site
chéracterization at the end of the five yea'rfl period. (Trans pp. 237—241. )

7.  Board Findings

70. ~ Based on .its review of the tesﬁmony_ and the ex'h.ibits pkesented, |
the Board finds the evidence establishes that the FSP is iterative in nature and
~ is intended to provide é ffa‘mework for the site characferizat,jon of thé DU Impact
A_réa. The FSP has'él_ready béen amended or modified é, number of timesk in
response to site specific data bb_tained throUgh -the _Arr‘n’y’s | current
' charaétérization activities and additional aétivitiés not originally contained in the
“FSP are beilng performed. Both‘Army and Stéﬁ witnesses have testifiéd that

* further amendments and modifications will be made as nece'ss'arylto éddress



| fut@re fAir.1dings and'any Staff‘conc‘er}ns pér,taining to site»charaéterization and
décom-miséionir%g. : | |

71, The Boiard finds.t-hat STV witness Charles Norris hasbfai_led to‘
prov'idé' either sdfficienf detéil_ or a sufficient technical basis t_o_ suppbrt his
'con_clus.io}ns that the brdéring and scheduling Qf‘spec_:ific sampling actiVitigs a:t"
this time is critical for cofnblétioh of necessary .ch'aracteriza'tion'acti\kities by
. 20'11 . The Board’s questioning revealed that Mr Norris’ concerns in this regard -
were based on spéculatio_h only énd Should be accorded no Weight.

72. / Based on its review of the testimony and the'exh.ibits presented,_
the B.oard‘ finds thatvit}is not necessary to identify all of the karst .féatures at JPG
to fhe exfént and in the detail propésed by STV's witness, Mr. Norris, in order to
} vfhayé an adequate characterization of the site. The Board lertherlﬁhds that the

activities already undertaken, or which are to be u'nderta;l-(eh', by the ‘Army
‘perfain_ing to site characterization of karst features, including the Fracturé Trace
Anafysis, .Electricall Imaging, the fate aﬁd tra.nspbrt_ of DU in watér and
| sediments, géuging 6f streams én_d cave_springé, we.II location -selection, well
: ,_insta'llation.-ana monitoring well seléctiqn, will be s,ufﬁ.ciént ‘to adequately
characterize the site .for decommissioning purposes. | | |

- 8. So‘il, Water, and Sediment Sampling and Sample‘ Analysis Methods -

a. Evidence
73. Itis STV'’s position that there are two critical issues related to the :

surface ~water and grbundwater_ ‘'sampling done as part of the FSP



characterization. . The first is an understanding of the water chemistry of both
| surface ,Wa’ter and oroundwater as it applies to the mobility of uranium. The
~ second critical issue is the presence, absence, or fraction of DU in the uranium
content of the samples. STV states.that the sampling protocols in the FSP are
'not capable of providing the resolution needed to determine low levels of DU .
contamination using the current methodology.of identifying DU by the ratio of
alpha activities of U-234 and U;238. (.Initial Statement of Position of intervenor Save
The Valley,_lnc.,'ﬁled July 13, 2007, pg. 13_.).
74. Dr. -McLaughlin testlfied that STV's chief witness on these issues -.
* Mr. Norris, is making assumptrons as to how the Army wrll proceed to( collect; |
samples and analyze them and is then clalmlng the methods in his assumptron
| are rnadequate. Dr. McLaughlln further _testlfred that the Army in its FSP
proposed that the details of the sampling would be submitted later, which was -

' acceptable to the NRC Staff because the FSP is an iterative process, and the

-Army needed to gather site- speorflc data before it could determine the sampling -

details. ln the FSP the Army did submlt general prrncrples it would follow in

- conducting the sampling that were sufficient for the NRC to grant the-alternate
decommissiohlng schedule. (NRC Staff Exh. # 1,‘M_cLaughIin Ans. 16, pg. 1,2.)‘

75. | Dr. McLaughlin also testified that, prlor to the collection . of :
samples the Army will submlt an addendum to the FSP glvmg its Data Quallty
Objectlves for sampl_rng and analysls to the NRC for review. The Army. is no_t v

scheduled to' begin sampling the media' described by Mr. Norris until 2008.



Sihce the collection and énalysis:of the’se sémples is a major decision point, the
NRC will have a public meeting to dis’cuss the addendum _avs déscribed in the
license amendment gra’ntinvg the élfernate decomrﬁissioning sched,ule. (/d., pp.
12-13,) | | |
| v76. | Dr. Ridgé of the NRC Staff detéile_d thé specifics of the Army’s
prOposed actiAviti‘es to pro.vid;e and support ,rheaningful dissolutibn and corrosion-.
rate for DU penetrators'at JPG The Afmy plans to perform two different types
of activities to estéblish a dissblution rate f¢r DU penetrators subject to the
| :environmental ‘conditions épeCific to JPGt First, it will study penetrators taken
: frém various 'I‘ocations chosen frorﬁ sites representative of {'he primary sbil types
'present and moisture levels and temperatures rélevant to the site. The Arm‘y‘
has also indicated to thc/a Staff that }it will pefform testihg to support‘ estimates of
* penetrator dissolution énd corrosion rates. (NRC Staff Exh. # 3, Ridge Ans. 19,
pp. 13-15.) o | ‘
77. Army witneSé Stephen N. ‘S'n_yder testified that'the 125 millimeter
DU penetrator tested at JPG is, in. its original.féfm, a snﬁooth solid. metal rbd,
not unlike é hea\)y rei_nfor_éing bar. In that form D.U"vis imm‘ovbile. Once it
corrodes, as a reéult of exposure to the elements,_ it.' c'a‘njbe dissolved in water
or b_e'}tran_sported. by water as particles or attached to 'par.tic!‘esvo'f soil. As a
= résult, the rate of éorrosion is important. In implementing the Army’s F\SP-,‘the |
.corro‘sion‘ proces.s is being characterized}in’two wéys: by éxposi_ng a DU rod ‘to

. a weatherihg chamber and by exhuming and examining DU projectiles that-



were test-fired as part of the JPG operation. (Army Snyde'r Exh. # 5, Ans.25,

- pg.16; Trans. pg. 218.)

78. Mr. Snyder also presented the folvlowing evidence pertaining to the
Army’s iterative approach to s'oil,' water, and sediment sampling:

a. DU migrates through the soil on its way to the groundwater table.
The rate and extent of migration of DU through the soil will be
~calcu|ated/measured by collecting son samples near and beneath the DU -
prOJectlles-at a number of Iocatlons. leferent soil types found at JPG may
transmlt DU at different rates SO those soil propertles have been characterized
and this testlng will be conducted .in areas representlng those dlfferent
'Condltlons (Army Snyder Exh. #5, Ans. 25, pg. 16.)

b. Most of the unconsohdated materials overlylng bedrock are tight-
‘ glacial tills and reSIdual limestone clay and sxlt, _whlch do not allow water (or DU) |
~ to pass through readily. Where more permeable unconsolidated materials are
found, wells will be con_structed’t_o‘sample gro'undwater-tor DU. These wells will
-be I'ocated near areas high in DU deposits, as well as up-gradient, in order to
examinenatu'ral uranium content. (Id.).

C. >’Once through the unconsolida’ted mantle of materials, the water
pathway'migrate's’to the bedrock. Bedrock underlying- JPG is composed of
horizontally bedded siliceous limestone and dolomite. Migration of groundwater
‘through this rock is aI‘most exclusively along joints, fractures; and bedding

planes in the rock. To some degree, over time, water pekcolating throUgh these



discontinuities may have disso.lvéd vportion.s bf the rock and enlarged the

‘pathwéys. This created a net'worKIOf' relatively higher zones of permeability,.
which act as avenues for fhe méjority of groundwater migrating through the site_.

The I“FS'P calls for wells to P'e placed on concentrated zones of fractures

upgradient of the DU Impacf Area (to measure natufal U) and downgradient of

the DU IMpéct Area, to measure the current impact of DU deposits. 'Gre‘a.t care .'
h_as been taken to place wells in the most likely areés of high permeability and

in all likely directions of groundwater migration from the DU .deposit. (Id., pp 16-

©17.)

d. DU may pote’nti'élly_ be‘transpor’ted .by surfé‘ce'water, eith/ef in
solution or as particles, along wfth sediment. Numerous surface streams cross |
the DU Irhpact Area. Sedimént deposits and stream samples, o be collecfed at
different timés (of the year, will characterize this ‘pz;t’hway.' (ld.)

e | Lying somewheré in between surface water and groundwéter is a
network of siﬁkholesahd shallow‘caves. Sinkholes cén receive surface water
| runoff'and_ Sediméﬁt and trans,pbrt it to caves 6r to ‘the groundwater table.
K Grou‘n_dwater» 'aléb may discharge to cave channéls.& Some caves carry
streams, éithér i_ntermitt_éntly or pere_nniélly. This .potential' p_athway_ is béing
| Characterize'd‘-by samplfng c'ax)e streams »at the moﬁths of caves. (ld.)

f. .~ As noted by the Board in paragraph 62. b. above, there was
testimony thét numerous stream gauging stations have been set up on the JPG

site  and that the information gathered will allow the Army to order the most



- likely potential pathwéys for DU carried by,water'. ‘(ld._) |

g. Al sample points are in Close pro*imity to or within the boundaries
of the DU lrhpaéf Area. The concentration of DU, ‘if migrating, will be highest
and mo.st detéctéble close to the D_Uv deposits. The"vpathWéyé are also most
| v predi&téble‘cloéest tb the sou’rce. B.y. determining the degree to which migration‘
is occurring (;Iose to the site, the DU migration procesées Cén be understood.
From that point, cons_ervath)e dose modeling scenariqs can be developed and
tested. (/d.) |

79. | STV’s basic cohcern with the Armyf_svk éample analysis methods is
whether fhe analysis can determine Whethevr DU is in the. sémple and, if so, at
| what concentrations. (STV EXh', # 1, Norr'is Ans. 68, pg. 73.) According to Mr.
vNorris, unless changes due to fraétionation are identified and tracked, ohe
»c‘an.n'ot know what isotope ratidé in which medium will represent migrating DU.
(id, Ans. 74, pg. 76; STV Exh. #2, Henshel Ans. 27 pg 17)

80.  Dr. McLaughlin testified that the mass spectrometry method of
~ analysis proposed by Mr. Norris for more precise heasurement %s Iirﬁitéd in the
natural eﬁvironment. B_road apblication o.f'the déte‘rmination of fractionation
fachré is currently not possible and determination of fractionation factors from
DU is not feaéible.- As a result , it wés Dr. .'Mc'lt_aughlin’s opinion that the 'Army-
: shquld not be r‘ec'|uired: to attemp_t to detefminé fractionation:factors as part of its
~ site characterization study to detérmine poteqtial DU_tr’anspoft. (NRC Staff Exh. .

L #1, /\/IcLaug_h//'h Ans. 17pg 14.)



o/ :

81.  Evidence submitted by the Army and the NRC Staﬁ ihdicate that
measurement of.thé quantity ’of DU in the samples gathered .by.the‘Armyr to
date would be meani_nglesé becéuge‘ of_'the low levels of total uranium being'
fouﬁd in the samples and because of the errors and . un‘cé'rtainties in
mea_surembent ‘résqlts‘ at those low levels. No/n_e of these withesées Wés aware
- of any méthodology that permits one to determine what part of a sample is
natural uranium or DU. (Trans. 289-309; NRC Staff Exh. #5, Condra Ans. 9, pp. &
9: NRC Staff Exh. # 1 0, Condra Sur-rebuttal Ans’.v 4, pp. 2;3,' Army AnaQnOstopoLllos O
- Exh. #1 Ans.v 28, pp. 18-23.) - .'

82. - W;it‘h‘ one exceptioh,' concentrations of total ura'nium‘foundvv in deer
ahd water samples at JPG were at levels so low that they were at or near the
detécti'onA level in the instrumentation generally.. (Trans, pp. 291-’293, 301.)

83, Rather than attem’pt.t'o m.a'k_elan uncértai‘n estimate of whether or
not DU is pre‘sent as part of these. samples containing low Iévélé of total
uranium, the Army is looking at the level of fotal uranium in the sample.v If the |
_le\)el of tot'al,uraniur'n is elevated éompared to what would be eXpected in the
natural ba‘ckground, then the Army wi.lI start Iooking to détermine whetﬁér it is
seeing a cohtribution from DU. (Tréns. 290.) lf DU from the penetrators starts to
‘ move; the conceh't_rat'ions lo.ca'lly‘would -bé expected to be elevated in thve
samples. (Trans 302.) When DU is clearly present in.a sample such that the total

uranium concentration is elevated in regard to that expected in the natural

'environment,. alpha spectroscopy is capable of reliably identifying the presence -



6f DU. (Army Anagnostopoulbé Exh. #1, Ans. 28, pg. 22.)

84. The levels of total uranium that the Arrhy is seeing in its sample :
results to ’date, approximately 1 pCi péf' gram, are far below levels that will
"creatle'v'a public health  problem for the peOpIe" that are recei\)ing the dose
asso.ciated with this totél uranium. The:.total dosé' exposuré is sufficiéntly low
such that it is not necessary to d>e_termine what" portion total uranium is.
co_rhposed 'of DU. (Trans. 306-30?.) Using fhe sample, analysis methods
Curfe_ntly being .usevd _ih implementation of the FSP, the Army can develop a plan
“that will ch.argcteri‘ze' the site sufficiently to see uranium fnovenﬁerﬁ af levels that
will alldw the Army to take protéctive action_.welllbefore theré is a heélth risk td
 the publ.i<':. ‘. (Tréns. 308-309.) :

9.  Board Findings

85. Frbm the testimbny and evidénce_ presehted, the Board finds that
the Army’s characterization actiVYitiesv'a-s' currently being fmplerhented are likely
to provide é sufficient understanding of 't.he water cﬁemistry of both surface
water and gréundwater as it applies to th(e mobility of uranium to support a
'deCOmrhissioning plén. Dr. McLaughlin of the NRC. Staff has testified that aS_
éssurahce_ thét the Arhy_’s cohtempla_ted f_uture activities in this r_ega>rdv' remain
foc'ﬁsed on o‘btéining hec,essa.ry.'s'ite .specific data concérni_ng migration of DU in'
water. following dissolution and corrosion of  penetrators, the Army will be_
- _re‘quiredA to submit an ad.dendum. to th_e‘ FSP-éiving 'ité’ Data Qualify Objectives

- for sampling and analysis to the NRC for review following thle current collection



of prelimi'nary data. »

86.  The Board finds ihat- STV witness Charles Nérris has failed to
provide either sfofic.i‘ent détail or é sufficient techhi.calkbasis to support 'hié_
conclusion that the Army shoul_d be requiréd to uée analytical te‘chhi.qués and
methods which 'willl enable ‘it to 'dvete_rmine the -‘quantity of DU in the_levéls of
uranium found in sa’m'ples so as to be better able to detect and ‘predict the
, possiblle ‘migration of the DU offsite. Current findings_frdm the site are at or
near the-level»which curre_n_t instrumentativon is able to detect. Th’erefore, éiven
" the sample results to -vdate which indicate total uraniqm at ho moré ihan
background Ievelé, total dose exposuré is suffibiently_ Iow'that it is not neéeséa'ry
- to determine wﬁét portioh total uranium found in fhese samples is composéd of
DU. Using thé_ sample analysis. methods currently being' use_dv in
irﬁplerﬁentatio_n of the FSP, the Army can deve!op a plan'that‘will bé protective |
of p;Jbli.c health and will sufficiently chafactérize the site. |

V. CONCLUSIONS OF LAW

87.  The Licensing Board has considered all of the evidence presented
by the vparties on the contention of STV regarding the in adequacy of the 'Army’s
.FSP to sup.port an élternate _decdrhmiss‘ibn_ing schedule a_n'd the Heéring record,
'conéisting of the filings of the parties in this pfooeeding,-the orders issued By
this ?oar_d, the exhibits received in evidence and the_ transcript of the .
. proceeding. Based on a reviéw olf“_th‘e entiré ~record ih this pro'ciééding,

- consideration of the proposed fi_ndings_of fact and conclusions of law submitted



| by the parties, and based'upo'n {he findiﬁgs of fact set forth a‘b‘ove, which are
suppdrted by réliable, probative and substantial evidence in the -récorld, the
Board has decided élllmatters in covnt‘roversy concerﬁing this contenfibn in favor
. of/ the Arrﬁy_énd reaches the following conclusions: | |
| | 88. Pﬁrsuant t’o 10 CFR § 2:‘.325, the Army .is:reqﬁired tb demonstrate
- that: the approval of the_ alternative schedule is necessary_to theA' effective
‘conduct of decomm'issioning .operations;.that the approval -of the alternative
schedulle presents no undue risk from radiation to t'helb public health and safety;
éhd that the ‘approyal.of the altérnative schedUIé is otherwisé in the public
interest. _10 C.F.R. § 40.42"(9)(2).. However, STV héé ndtl preéented a prima :
facia case that app.r:O\‘/al of 'thé alte"rnativ«e schedL‘J.Ie’ here .v'\./as not in‘
. cohformance‘\)vith those three requirements of 10 CFR § 40.42(9)(2).'

89. | Theré is no re'quirement'that the applicativonvf.of the gfant of an .
éltern_ative schedulé for decommissiéning be supported by Iicen_s_ee submittals -
which contain such slpécific, detailed and exacting information Conpérning the
| ~procedures and protocols to be foIIow'ed' in contemplated future site
characterization activities so as to assure _subsequen‘t__ Staff ap.proval"'of the
u.lti'ma.te decommissioning plan. -No_r d,oes the language of the rule sLJggest that
* such a requirement can be fairly implied. One of the purpos’és of the alternative
~schedule is to allow a licensee time to d‘is',cover'ne.'edful information that is notK at
present known. - | |

90.  The site_CharaCterization_ activities conducted by the Army here



| are being conducted in collabdration with the NRC Staff in the sense that data
-:i_s being reviewed by the Sfaff and areas of edncern are being addressed. .Thi"s)
.proc'eSS will, by ihtent and design, Iead to the submission of a decommissioning
. plan which yvill coh_tain all of the _informatioh which the NRC deems necessary.
‘The implem.entat_ion ef the FSP, includihg the practice of "modific':ati'ons‘ to the
pllan through addenda after meeting and'discu‘ssidn between the Army and the
NRC Staff, w(ill provide adequate site characterization. Thus, tHe contention is
resolved in favbr of the Army. | |
' 9‘1.. All issues, motions, arguments, or prepose‘d findings presented by
the barﬁes,’ but not addressed herein have been fduhd to be wifhopt merit or
" unnecessary for this decision. | . /‘ | |

ORDER

For the foregoing reasons it is hereby o'rde.red that Save The Valley,
Inc S contentlon is resolved in favor of the Apphcant the Army This initial
demsuon shall constltutes ‘the final deCIS|on of the Comm|33|on forty (40) days
,fr_om the date of its issuance, unless , within flfteen (15) days of its service, a
petition for review is filed in accordahee with 10 C.F.R. § 2.341(b)(‘1). o
Itis so ORDERED. | | |
Respectfully submltted

Sy %74

Fredenck P. Kopp
_» . _ Counsel for Army
Dated at Rock Island, liinois

this 7" day of December; 2007
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