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o 10 INTRODUGTION 0 oo o)

B s Englneenng Evaluation/Cost Analy3|s (EE/CA) was prepared for a non txme crltlcal removalactlon
"Z(NT‘CRA) for sorl at Slte LR Thonum Splll/at Naval Support Facﬂty Indlan Head (NSF IH) in Indlan Head
Maryland (Figures 1 and 2). ThIS document was prepared by Tetra Tech under the Comprehenswe
rLong Term Enwronmental Actlon Navy (CLEAN) Contract No N62470 08 l 1001 Contract Task Order
Z-{“(CTO) JU11 NSF IH |s a NavaI Support Actrvrty South Potomac faC|I|ty wrthln the Naval Dlstrlct
Washington Region. Until October 1 2005, NSF- IH was referred to as Naval Dlstnct Washlngton Indlan |

This EE/CA will develop, evaluate, and recommend an NTCRA alternatlve to address the potentlal human

health rlsk from exposure to thonum |mpacted sorls '

S

partnershlp with the U.S. E-nwronmental Protection Agency (EPA) Region 3 and the Maryland Department
“iof 'f?'='Erivﬁonmént‘a“ri: (MDE)'"" under :Section 104/ of - thé ‘‘Coinprahensive “Environmenital - Response,

“ Competisation:and . Llablllty Act’ (CERCLA) and the Superfund Amendmerits ‘arid" Reauthorlzatlon ‘Act .
"E(SARA) of1986. A WU CReRRHGL L eleenatintess aetn D wfenaies dauet

Crerl i b e i alinds Bhouar o T R

+ Section 104 'of CERCLA and SARA 'aIIo“Ws an’auttiorized agency to“provide for remedial action and’to
remove, or arrange for.removal of; hazardous substances poIIutants or contamlnants at any time; or to
take any other response measures consistent with the National Oil and Hazardous Substance Poliution

* Contingehicy Plan (NCP) as deertied necessary to protect pUbIIC— health’or welfare and theenvwonmenp

The NCP [Title 40 of the Code of Fedéral Regulations (CFR), Section 300] provides  reguilations for
“implementing CERCLA and SARA and regulatlons specn‘lc to removal actlons The NCP deflnes a

removal action-as:

RS RNTEINt R

"I entity 'of thie partnership between the Navy, EPA Region 3, and MDE s called the Tier | Partnéring Team. /7"

. 091017/P - A _ S LcTouwun




[The] cleanup or removal of released’ hazardous substances from the enwronment such actions as may .

be necessary to monitor, assess, and' evaluate ‘the threat of release of hazardous substances, the

dlSposaI of removed matenal or the takrng of such other actlons as may be necessary to prevent :

‘ m|n|mlze or mltlgate damage to the publlc health or welfare or to the envrronment wh|ch may otherwrse

, result fromarelease or threat ofrelease e

A

A time-critical removal action (TCRA) is performed when‘the Ie'ad agency determiries an immediate risk to

pu ic health or welfare of the U.S. orenvrronment wherea an NTCRAlls performed when there |s an '

removal belng conS|dered for Srte 1 to mltlgate potentlal unacceptable human health rrsk from exposure

7 to thorlum |mpacted s |Isr|s not tlme cntlcal

The NCP requires the lead agency to conduct an EE/QA toevaluate NTCRA alternatlves The :goa\ls; of

an EE/CA-are to satisfy enVIronmental review and Admln stratlve Record reqmrements for- removal

. actions, and to provrde a framework for evaluatlng and selectlng the removal action- alternatlve
;1993)

technologres (EPA

,Cammun'i'ty::;lhﬁlzolye;,mentﬂ requ\iteménts forNTCRAs include-making the. EE/CA available for,public:review
- and: commenf fora p‘eriod;aof:-;S‘Wdays};.;An a,nnjouncementgo’ﬁ‘the-:pulbl,lca;cqr,r;iment period; is: l;e,qui,r;ed, ina
local newspaper. Written responses to Jsignificant comments will be provided in a:responsiveness
summary to be attached to the Navy's Action Memorandum and- will be: included in the Administrative

«+Record,; for INSFIH, Information -in.:the. Administrative: Record.:can :,be.z,. accessed ‘at .the w-;followmg

. TEPOSHOMI®S; i, oy 7 5 ey

lndlan {Head Town Hall: -..* Charles: County Publlc L|brary ~Naval; Support Facmty Ind|an Head General lerary

4195 Indian Head Hwy "2 Garrett Ave Buﬂdrng 620 (The Crossroads)
) Indian Head, Maryland . = La Plata, Marytand < - 4163 N. Jackson Road

12 PURPOSE AND OBJECTIVES . - «

This E}E/CAhas been. prepared in ,accordance with the EPA (1993) - guidance’ entitled Superfund -

‘Guidance on Conducting Non—Tlme-CriticaI Removal Actions Under CERCLA. A comparison of.

developed removal alternatives isly_pres‘ented herein based onth‘eir,; technical feasibility, ability, to protect

ogt0i7IP | T2 | el (N VIT




- human'health ‘and the environment, ability to prevent thé potential release of hazardous chemiicals or

substances, and cost. - Submittal of this document fulfills the requirements for planning NTCRAs as
defined by the NCP. |

The objective of the NTCRA at Site 1 is to reduce or eliminate pbfential uhacceptable human health risk

- associated with hypothetical re'sid.e_ntial exposure to thorium-232 in soil. The removal action raltema'tives

evaluated herein are as follows:

e Alternative 1 — No Action

e i
e Alternative 2 — Excavation and Disposal

1.3 REPORT ORGANIZATION

This EE/CA wafs‘prepared to include the elements specified in EPA (1993) gui:dance, and is organized as

- shown in the Table of Contents. Tablés and figures are provided at the end of the document.

091017/P . ' 1-3 _ : CTO Jut1




:
b
t
|
|
!

N

LEGEND

City
Highway
Railroad
River

‘ii'o"l:'to

Dale City M. :4-:" e
W woodbridge o
228 ||
% ‘ @Q W 210
fehdin N
.,\ ey
U
R Y~ : = 207
' O' 3 ' 484 ,‘
A NAVAL SUPPORT FACILITY,
o INDIAN HEAD
224 /
X , Q ¢
''''' ' 425

DRAWN BY DATE CONTRACT NUMBER OWNER NO.

[ o iy [T Tetra Tech NUS, Inc. i 005

CHECKED BY DATE APPROVED BY DATE
G. LATULIPPE 1210307 FACILITY LOCATION MAP G LATULIPPE 12/03/07

A P gl NAVAL SUPPORT FACILITY, INDIAN HEAD | APPROvEREY =

! INDIAN HEAD, MARYLAND e = —
AS NOTED FIGURE 1 -1 0

e e e e e
P:AGISUNDIANHEAD_NSWC\APR\SITES7_PILOTSTUDY_SITELOCATION.APR FACILITY LOCATION MAP 10/17/07 6S







5 @ Appm)dnate
Stte Boundary

OWNER NUMBER.
005

() etra Tech NUS, inc.

SITE LOCATION MAP
.. SITE - THORIUM SPILL
NAVAL SUPPORT FACILITY, INDIAN HEAD
INDIAN HEAD, MARYLAND

APPROVEDBY _ ) DATE
G.LATULIPPE . 1113007

APPROVED BY DATE -

| DRAWING NO.




o Flgure1 2 . .

’ gently sloplng

Area on the Cornwallls Neck Peninsula and the Annex on Stump Neck As shown on Flgure 1 2 the

Main Area is bounded by the Potomac River on the northwest west,. and ‘;,uth Mattawoman Creek to

the south and east, and the Town of Indian Head to the northeast. Stump Neck Annex is Iocated across

Mattawoman Creek and is not contiguous with the Maln Area. . The:location -of :8ite:1- is shown -on

2 The Indian: Headzpeninsula islecated:in the Atlantic: Coastal:Plain F?hysitographic Province; approximately

.8 to 10 miles east of the Fall Line that markserthefwe’stern; extent:of:the.physiographie province:.-Indian

Head_has gently rolling.'to undulating topography with elevations-ranging from sea level to more than -
100 feet (ft) above mear-sea level (msl). The higher elevations are on the; eastern sportionzof the facility, E

and the land surface generally slopes fo the southwast and southeast The portion of NSF IH: along the.

Potomac Rlver is characterlzed by 20“ o 100-ft bluffs: The portlon anng Mattawoman Creek is* morev

MV SR R sty A s

The primary mission of NSF-IH ¢bnsists of the following: * 7+ ©""

e To provrde servnces in energetlcs for aIl warfare centers thr’ough englneénng, fleet and operatlon '

e To provrde research, development, testlng, and evaluatlon of energetlc’materlals ordnance dewces

and components and other related ordnance engmeerlng standards including chemlcals propellants :

"""lcs warheads and sxmulators ‘

017 | L2 . GTow

1\.




e To provide: support to all warfare centers,‘ mllitary departmentsgl and the ordnance mdustry for special

weapons, explosive safety, and ordnance environmental issues.

- An. 1951 the Navy was aSS|gned the Joint-serwce explosive ordnance disposal (EOD) responS|b|l|t|es for

basuc training and, research and development

in 1953, the; research .and. development tasks were

establlshed asa separate orgamzation and redesignated the ‘Naval EOD Technlcal Center The trainlng

function was renamed the Naval School EOD (NAVSCOLEOD). From 1955 on, aII joint service EOD ,

* training was provided at NSF-IH until the school moved to Egl@iAlrﬂ_; ce‘;,l?‘agse (AFB) In 1958, the
NAVSCOLEOD moved - from its'_Jackson. Road location to Strauss_ Avenue. The NAVSCOLEOD
command moved 'to‘Eglin AFB in 1993, and the NAVSCOLEOD at NSF:lH: was ideSignated . as: a
: detachment _ The Commandlng Offlcer and the NAVSCOLEOD Headquarters returned to NSF lH |n 1994

Site 1 is an area of approximately 60 by 135 feet located between Building 1662 and ‘Strauss ‘Avenue*

.(Figure ’2-2)’.‘ The area is currently covered by a parking lot and maintgin d | Building 1662 is used

for electrical and satellite communications. Future land use is expected tobe,
vicormimerciak use! needed*ato isupport 'the "NSF=IH . mission. st ist: unlikely that sthe :site zarea.i would be

deVeloped for: reS|dent|aI use ‘while!under:government-conttol. :

The l\laval Sea Systems Command Detaghment (NAVSEADET) Radiological Affarrs Support Oﬁice '

(RASO) prowded the historlcal information that served as the ba3|s for site background discu53|on [see

Tetra Tech (2005) Slte 1 SSP Work Plan]. The construction of Burlding 1662 was completed in 1983 '

" Building 900, located 'northeas't of Building 1662L,‘,}waﬂs:.;ig:plagyeifipr;;ior;tofif[,S‘)Qg,ﬁi;f3, PR

jon with radiation training ei(ercises

capacnty was spread over the S|te No U S Atomic Energy Comm|55|on (USAEC) llcense Was |ssued at '

‘_;“the t[me the ore was purchased SV

[RES S i : i : g ’ W
091047/P , o 22 o ‘cTodt

ny military, industrial, or

f' e drums f{,30— to 50 gallon
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223

“In Ju'Iy 1972 the radioactive soil-was excavated, p_Iaced into fifty 55-gallon drums, and staged: at-the

W|th 18 to 24. inches. of clean soil to reestablish. original; grade
A final radiologlcal survey of the area: wasrperformed by:RASO- personnel in February 1976
+ 1976 memorandum;  RASO indicated that based;on,the. surv

» product and raden-220.. Two other: |sotopes of thorlum,are thorlum—230 and thorlum 228 Both belong to
- --other decay series.. -They. alse decay:by .alpha.emission: with -accompanying.gamma . rad|ation and: have N
“half-lives:. of .75,400- years - and, 1.9 years,i,respectively (http; //www.epa‘ gov/radiation/radionuclides/

thorium.htm). ' _ : PES R

. :Site»\.Environmen,t'al.xHisto. \

was removed from the srte placed lnto b\flrrels and transferred to an unknown destlnatlon The resudual

N e
soil on the site was then disked and harrowed several times to uniformly lncorporate any resudual thorlte

ore ll’ltO the sou It was reported that the sail was

+n:1971; @ sample. of the thorite ore;was ‘assayed for;thorium.icontent by the ‘Engineering. Division, U:S.
' Army Engineerf PowerwGro'up,v« .ort-~vBeroir~ Virginia - The »results were—reported as;. “Thorium content 2.5

facility's radiation training area. The drums’ were shipped in' October for disposal at the. Nuclear

. Engineering.Company, lnewinnMorehead :Kentucky “Two-subsequent radiological.surveys,. each‘foIIOWed
r-by the removal. of radioactive: matenal ,oceurred -on- '\I—ovember 1972 The excavated area-was backfllled

.the subject area. has: been retur ed to

LA

background and may be released for unrestricted use.” However in 1983, two buried drums containing

. -thorium material, dirt, and gravel were discovered ,r;igar:ethe;site during construction of Building 1662. . The

- drums. were shipped. off-site for. disposal as low-levelradioactivewaste. ... oo v v m s

[ s P T LS e ::;;;('\‘:;J;%v [

Pnor to constructlng an-addition.fo.- BUiIding 900 a rad|olog|cal survey was performed in October 2001

along the southeastern side of the building where the site was initially thought to be located Ten
subsurface soil (0.5 to 2 ft bgs) samples were collected. - The associated survey report concluded that

‘based on the laboratory results, no further actions regarding thorium are required at this time. Soil

<
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" In“Noverhber '2004; RASO iriditated that it considered -all ‘known - drirtis of thorium. ore to have been
“ dccounted for ‘and propéry’ disposed. - However, RASO" itidicated iti” the' same ' eorimiunication’” that
“Fad ié’t’ibnf‘ﬁa‘éééﬁrfemefnté‘f made in 1972°ar8 not defiitive as to thle thotlum concéntrations remainirig ‘after
“the' cldantp!” ‘Chistacterization Butveysdre strll necessary”’ Following ‘a-search’ ‘of"“hlstorical filés, RASO

provided a description of the’ location of Site 1: , - : '- et ey

Clean soil covers the 60-ft by 90-ft area to-a depth of 12 to 18 if6hies’ds a resilt ofthe 1972 rembval-of

"contamlnated sorl and |ts replacement W|th clean sorl No drums currently exrst at the S|te ‘ If

2.2.4 Previous Srtelnvesthatlons and Actlonys"u:;"ﬁ‘ S

N

- The'SSP'Investigation:at Site'd '}f"bé”g”‘éﬁrin"zz‘oos’??té idétermine Whéthér histotical’ practices resuited’ inithe

“ release’ of thotiim at cohicentrations’ of lpotential envirsnmental €oriéern. s Diririg the' investigation; ‘soil

“ gamiples ‘were ollécted froth! the RASO-approvet’ Reférénce “Area’and fromi-the onisite’ study-area
{Figures-2-1 and"2:

1736 inichés 'Bgs) from a 3uinch diamater Boreholé ‘aHd seRt'to: & laboratory for thorium-232:arialysis using

-~ Samples'weré collscted from Variablé depth intervals (18 t24; 24'16:30,0r'30'to

.alpha spectroscopy. The appropriate depth-interval for laboriatOr»y‘5samp‘le5"seleetio;nillv‘as "b'a"sed 'o'n?‘the‘

hlghest gross gamma radiation readlng in the field from a gamma probe scintillator lowered down each

Background
~ conditions, or a denved concentration gurdellne IeveI (DCGL) were/was ‘established ¢ by adding

E : 1 plcoCurle per gram (pCllg) to each of the Reference Area data (determlned by RASO to be an
approprlate incremisntal’ concentrat|on by Which'thie-site” could ot exceed the‘Réferenée Area) ‘THe site

'and backgrotind data sets were compared*usmg the' WllCQXOH Rank Stim (WRS) test. /. i 2

P W P Sy ETELLSE S mamtoowmeasiest D0 P coiin faaw s Do s e E dmam evpead e
b Ui : A Fh DRI CERR LR SRR A U RERES S TR A NN s :

“"The "Fesults 'of ‘the’ 2005 *sffort; ‘aloh With additional résearch”on “historical activities, indicated an
expanded study area was requrred ‘Subsequently, (R Iarger study-area’ was establlshed and- add|t|onal :

~ soil samples were collected in 2007. and analyzed for thonum 232 [a subset of samples also were

v .anaIyZed rfor naturally.occurrmg ‘radioactivé matetial (NORM) By’ gdmma‘spectroscopy]i-

' The Mult|-Agency Radiatron Su ey“and\ Slte lnvestlganon lanUaI (MARSSIM [Nuclear Regulatory Commlssron (NRC) 2000]'
defines the DGL as “a derived, radionuclide-specific activity’ concentration within a survey unit corresponding to the release
criterion.” MARSSIM also describes DCGLs as™*. .;average levels of radiation or radioactivity above: appropriate background levels.”

i { .

(
1
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2_.2.5 | Risk Summag )
s ln addrtlon 1o.the WRS tes

R evaluated For the purpose of the: SSP these areas of elevated activity were S|mp|y the lndl\(lduallsample

: aCtiVityv 2 f;"‘;x WS e o T Farse

% .-|ngest|on dnnklng water :

 After evaluatingr both the 2005 and the: expanded. 2007, data sets, it'was.lede,termined that nine sample

locations (SO1SBO11 'S01SB014, S01SB020, S01SB021, S01SB023, SO1SBO31 S01SB032,

S01SB039;-and’ SO’ISBO40) exh|b|ted elevated actnvrty con5|der|ng the DCGL and fleld measurements
""‘—Jf(Appendrannd Flgure2 2) B T O PRl B SRR e ey

,MA ._,,SlM (NRCW 2000) states hat areas; oq_elevated actlvrty need to be

P

locations where thorium-232 exceeds the developed DCGL, or where field-measured gamma readlngs '

were elevated. Therefore, t,was necessary.to, develop a new:DCGL to evaluate. areas, of elevated

To develop the new appropnate DCGL, the RESRAD computer software was used in conjunctron wrth a

i ‘.}re3|dentlal gardener exposure scenarlo (con5|dered residents. who dld not raise, thelr own meat, milk;-or

; ,::aquatlc food on; the property but are exposed to radlatlon via, external gamma. radlat|on |nhalat|on plant

-and son,rngestlon).. v.erall model ,rms were-made using.assumed,. DCGLs

f,,_from o

unacceptable) nsk range of 1x10-4 (1 in 10 000) and 1><10J* (1 in 1 OOO 000) The maximum DCGL that
resulted in a cancer risk less than 1x10-4 is 3 pCi/g. . Thecancer risk levels resultlng from the _RESRAD

modeling are shown below. The RESRAD modeling run output is provided in Appendix A.

L .\‘
Cancer Risk
7 _ Thorlum-232 Concentration in Soil (i.e., DCGL)
Duration ; : , (pClIg)
(years) 1 2 4
0 - 2.59%105 1 5.18x10% 1.04x104
K 2.69%10° 5.39x10°5 1.08x104
3 | 287x10%- | = 574x105 1.15x104 .
10 3,17x10% 6.33x105 1.27x104
30  297x105 |  5.93x10°% 1.19x104
100 | 1.7x10%5 | 2.34x10° - 4.67x105

_Seven sample locations (S018B011, S01SB014, 801188023,' S01SB031, SQlSBO32; S01SB039, and.
}S‘O1SBO40) had thorium-232 activity concentrations greater than the revised DCGL of 3 piC/g. Two

locations. (S_01SBO20 and S018B021) with thorium-‘232' activity concentrations less than 3 piC/g were

retained as contributing to unacceptable risk because of elevated down-hole gamma readings..
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;‘,E,.Based on exceedances of the DCGL and elevated fleld readlngs there are n|ne sampllng Iocatlons within
two areas that are candidates for excavation and removal to depths ranglng from 24 1o 36 inches: bgs
" (Figure 3-1): ’

. The first area is defined by sampfe Iocations $01SB039 and S01SB40 in the northern portion of the 7
" site’  The estimated area” of contamlnation i"300° square feet and the depth of contamlnatlon |s
. 30 irihes (2 5feet) SRR ' ’

[

e *’-*T"he"“sécbhd‘ area is fdetihed'fbif"th-“e' remairiing sample locations iﬁ?‘t‘he cehtral '=bb'r'tion? of {'hé*sité "The
estimated area of contamlnatlon is 775 square - feet and the average depth of contamlnahon is
30 inches (2 5! feet)

i “The' contamlnated 80l “coulld ‘be’ removed for'offsite dlsposal 'Based onthe’ S|te history | ‘ahd’ surface
""tradlatlon measurements the upper 18’ ihches of soil may ‘ot 'be contaminated.  If this’ sorl is removed _
’ screened ‘for radiation, and ‘found to be uncontammated it could bé’ stockplled foF Usé as “backfill. “This
"""‘would reduce ‘the"voiume of sail for'offsite dlsposal by’ friore-than 50 percent Ahother eptron WOuId be to

sidn R B LS s S X H
L ‘ FOEa .,—' RS L ~L,’\:. -

- "|mplement Iand use controls to prevent resndentlal use o

o

' oofo17iP , 2 - cTodun




R0O1SB004
Thorium 232 1.14

RO1SB009
Thorium 232 0.99

R01SB001
Thorium 232 1.17

R0O1SB010
Thorium 232 1.06

R01SB021
Thorium 232 1.23

R0O1SB027
Thorium 232 1.30

R018B012
Thorium 232 1.23

RO1SB026
Thorium 232 1.28)

R01SB008
Thorium 232 1.25

RO1SB018
Thorium 232 1.18

R0O1SB006
Thorium 232 1.02

R0O1SB011
Thorium 232 1.02

R01SB022
Thorium 232 1.18

R0O1SB014
Thorium 232 1.24
RO1SB003
Thorium 232 0.99
RO1SB016
Thorium 232 1.10

®/ R018B025
G/ Thorium 232 1.14
RO1SB013
/ Thorium 232 _0.94

R01SB023
Thorium 232 1.28

RO1SB002
@\G- Thorium 232 1.17

|RO1SB017
Thorium 232 1.28

=

\\\ R0O1SB019 R0O1SB020
: Thorium 232 0.99 Thorium 232 1.12
| | LEGEND
: ®  sampled Locati Notes: _
ample ?Ca ion ROTSB007 Units are in picocuries per gram (pCi/g).
/\/ Topographic Contour Thorium 232 1.08
(Contour Interval = 5 ft.) 30 0 30 Feet
D Approximate Reference L {
= Area Boundary . SCALE
[
B ~sehait Road 1=30
——e Parking A SITE 1 - THORIUM SPILL REFERENCE AREA FILE
[ parking avea ,2 SAMPLE LOCATIONS AND RESULTS STE 0t WP
B Building A NAVAL SUPPORT FACILITY, INDIAN HEAD REV DATE
Tetra Tech NUS, Inc. INDIAN HEAD, MARYLAND = -y
Wooded Area FIGURE NUMBER
: FIGURE 2 - 1
PAGISUNDIANHEAD_NSWC\APRICOMMUNITYRELATIONSPLAN.APR SITE 01 THORIUM232REFERENCE_LAYOUT 12/11/07 JEE




50156036
THoRIUN-232

50159033

S0IEH03T
THORTUM-232 1.08
s0158027  {pue)

50158006
THORTUN-232

.@ . Sampled Localion
@ Samples Exhlolting

_ ‘
N

Elevated Actlvily .61 Y
. vy N __ AN |
L Road Location Prior-to Se15a017 /.
“/ N\’ - Construction of Building 1662 - THORIVI=232 0.51 .

SO158015,

Notes:

0.4
Units are in plcocuries per gram (pCifg).

/\/ Topographic Contoul
. {Contour Intarval = 5 ft.}

=71 1972 Elevated N . N J = Estimated concentrati (H
!~ - ! contamination Locations - LIV R . ation
D ggsr::gr;::; ay I 156027 - | em |\ SotsE01s 30 5 o a0Feet || -
Rl Asonait Road ST e it CONTRAGT NUMBER | . OWNER NUMBER
':I Parking Area S. STROZ a7 @ TETRATECH . 2144 S cTodu
CHEGKED BY OATE ) i APPROVED BY DATE §
BB suiding sneser___ wnwio SITE - THORIUMSPILL - @. LATULIPPE 121307
REVISED BY DATE SAMPLE LOGATIONS AND RESULTS APPROVED BY ) DATE -
Wooded Area K MOORE sne - NAVAL SUPPORT FACILITY INDIAN HEAD — —=
SCALE . D, ND DRAWING NO. i HEV
. ASNOTED INDIAN HEAD, MARYLA FIGURE 2 -2 5
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322 . RemovalaA.ction Ob'ect,ive;;;; o

To reduce or ehmlnate potentlal unacceptable human health rlsk assomated W|th hypot

) exposure to thonum 232 in sou to allow for unrestrlcted srte use and unllmlted

3.0 IDENTIFICATION OF REMOVAL ACTION, OBJECTIVES .

L
e

The Removal Actlon Objectlves (RAOs) re developed to provrde guldellnes for evaluatlng the removal.
' actlon and assurlng that the actlon comphes with regulatory reqwrements [e g Appllcable or Relevant
and Appropriate Reqmrements (ARARs)] ‘This section presents the RAOs and the removal actlon scope

schedule assocxated statutory I|m|ts and an evaluatlon of ARARS for the NTCRA 4 '

31 STATUTORY LIMITS ON REMOVAL ACTION =

'The NCP'(i.é., 40 CFR 800:415) dictatés statutory limits-of '$2" nilion ‘aind 12 months of EPA fund-

financed removal ‘actions, with statutory ‘exemptions for emergencies ‘and-actions congistent ‘with the
removal action to be taken. However, the removal action evaluated in this EE/CA will not be EPA fund-

financed. The Navy ERP does not limit the cost or duration of the “‘re‘mal?ai' "‘a't':?tion"‘fno‘netheless, cost-

_ effectlveness |s a recommended cntenon for the evaluatlon of removal actlon aIternatlves L

[0 HRT RN AL AR T ICE A A S S0 RS LS AT A P DN R

‘3244 'Removal Action Target Mediiim and Contafhinants "

B T I L $C (VB U s PR s B LS ST SR S TE S T IWRINSI TS ST B 1) S RIS T S I CTR e TN I LIS S
The results of the SSPinvestigation identified thorium-232 in subsurface _soil:_;a,S" _'the,;:si,te—srelated

contaminant risk driver (Tetra Tech, 2009). "Subsurface soil' is the medium of concern. at Site 1. The

~ . proposed measurable removal action, cleanup.flevel is:the DCGL :of ‘3. piC/g; which.corresponds; to- a
. cancer risk less than 1x10-4 (see, Section 2.2.5). The cuirent fimits of-the Target Remoyal Area (TRA) for

~-soil-are shown on. Figure: 3=ai o o -y v o T s s gt s e ¢

i N

RAOs are srte specmc goals formed consrdenng the srte related contamlnants to be addressed and the

i

.‘v;(lmpacted medla as weII as contamlnant mobllrty, exposure routes and receptors and cleanup goals The
RAO for the NTCRA at Slte 1 evaluated herern is as follows '

tical residential
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s evaluatlon of eacht'alternatlve) o

33 . DETERMINATION OF REMOVAL SCHEDULE

Admlmstratrve Reécord:

34

7 e

3.23  Removal Action'Scope '

“In addition to the no- actlon alternatlve (Alternatwe 1) one other alternatlve was developed to meet the

'RAO. The' scopel of each NTCRA alternatlve |s summarlzed below (see Sect|on 4 O for ldentlflcatlon and '

e Alternative 1 — No Actlon The no- act|on alternatlve |mpI|es that no removal work would be done at

- this site. This alternative is included as a basis of comparison for the other alternatlves.

+..- Alternative 2 - Excavation and Offsite, Disposal; . Direct excavation and.appropriate offsite-disposal of

. contaminated soil, followed by restoration to.pre-existing conditions using dleanfill, . ..

. The EE/CA will be placed in the Administrative Record, and notice of its avallability for public review along
“with a brief summary will be published in Iocal newspapers The EE/CA wrll ther be subjected to a

30 day publlc comment perlod A public mformatlon sessnon WI|| be held dunng or |mmed|ately foIIowmg

K

T I T SO , e : JEFEENY b L .

Since this- removal‘action- has been’ designated Honitime:oritical the stait'date Will be' determined: by
falctors ‘other than ‘the urgency of theithréat. ~Following! public review;  the- Action*Merriorandurm will be
submitted with the final version of the EE/CA, followed by preparation of the-Remedial Action Work'Plan
| (RAWP). The removal action tl'meframe includes the time r_equ‘lred for mobilization and setup of

" equipment, and implementing the selected removal action, all o’f»‘?whloharev‘tf’%ntati\"/“ely""schedu'l'edffor -

summer 2011 AIternatlve 2 (excavatlon) would reqmre 1 month or Iess of constructlon act|V|t|es and

vwould not reqwre any Post-Removal Slte Control (PRSC)—those actlvmes that are necessary to sustam :

' "the mtegnty of a ‘removal actlon followmg its conclusnon Ee g Iong-term admlnlstratlve controls, operatlon'

and mamtenance etc)(EPA 1992).

WITH AP‘ﬁleAféijé OR RELEVANT A-‘Nb“"“;\‘fﬁpkdﬁ’ IATE

R SR R

REQUIREMENTS

The removal action will comply to the extentv practicable with- ARARs under federal and state

environmental laws, as described in 40 CFR 300.415. The evaluation of ARARS for the NTCRA at Site 1

is provided in Appendix B. Other federal and state advisories; criteria, or guidance, as.appropriate, will be
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) ponsrdered as. approprlate in formulating the removal action. The term ARAR is. deflned in the NCP.as

Appllcable reqwrements are; generally deflned as. cleanup standards standards -of :control, .or-other .

substantive envrronmental protection reqmrements promulgated under Federal or.state. enwronmental
or facility siting laws that specifically address a hazardous substance pollutant, contamlnant'
; 'v;;,,remedlal .action, or; locat|on +:Only. those: state standards that are:identified by-a-: state rn a.timely
..»manner. and, that ere.morestrmgent,t,,han-Federa.l requlrements,may _be_r-qonsud,eregl as applicable

Gk
e

requirements.

- -\i, ;.Relevant:and apprOpriate requirements .are; defined .as rcleanup lstandards : sta'ndards.: of :control ' and

Fedsta!sfor,.zstate;envwonmentaliqr ta@lllty; sntlng, Iaws;that\are,» npt .d.lre,ctly; -,eppll,cablee toza, haz...ardous

substange, pollutant;, contaminant, remedial. action; or location,-but.address: situations-sufficiently

relevant to those encountered at the site that their use is.appropriate.. Qnly those state, standards that
- are identified by a state in a timely manner and that are more stringent than Federal requrrements
.. -may be. con&dered as. relevant and approprlate requirements; it o

g B G

=, Any. promylgated standard, requirement, criterion, or limitation-under-a state environmental or.facility-

< ) ~ siting law that is more stringent than the associated Federal,,;standa}rdf-,,requjrement;_r;eriterion, or

fimitation:

 Federal ARARS are determined by the lead agency, whlchm this case-is the Navy.. As outlined by
40 CFR-300.415(j), the lead agency may consider. thelg_urgenqyt»g;f;;the; situation ‘and. the scope .of the
removal action to be conducted in’determlning whether c'ompllance with ARARSs is practicable The NCP,

n_,40 -CEFR+300, 400( )2, specrfres, -factors: fo. conS|der rn determlnrng what requrrements of, other

« ,.enVIronmental laws are relevant and. appropnate .

pb iy ey

~s.The purpose of the requirement in-relation to the purpose,of GERCLA- .
e The rnedia regulated by the requirement
e _ The substance(s) regulated by the requirement

o8 = The actionsor-aCtivitiesregulatedby the:requirement. -

i , FARRTAN

Varlatlons ‘waivers; or. exemptlons of the requirement::
= The type of place regulated and:thetype of place: affected by the release or CERCLA agtion -
Ne _?.‘}zThertype,and size 'of the' faclllty. or-structure reglilated by the requirement or affected-byithe release -

“te iConSideration of the'uge or potential use of affected résources ifithe requirement! s« « v o
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In:")'s'orne'cireumstan(:es,va requiremient may bé relevant to the particular site-specific situation but'may not

be appropriate because of differences in the purpose of the requirement, the duration of fh‘e regulated
activity, or the physical size or characteristic of the sitUation it is intended to address. There.is more
 disctetion in- the judgment of ‘relevant -and" approprlate requrrements than:in: the determination’ of

appllcable requrrements

PR copr g Pl Prooan 1B R, 0 R S

Thiee diassifications of fequirements are defined by EPA "in:the'ARAR"déter‘rﬁihatié'n"ﬁ)’r@c’ess"'“(:'hemical-

: fspecme locationi- specrflc and' action:specific. ‘An - e\/aluatlon of gdch:of-these ARARs is presented |n

Appendlx B. S : _ ’ TR

| ‘& .Chemical-$pecific ARARS “areé ‘health ‘or risk management-based niimbers .6F méthodologies that
e restiltin the establishmént of numerical values for'a given-media:that would meet the NCP “threshold
*criterion” of ‘ovérall: proteetioh of human'health and theenvirnment.” These requirfhents generally

Vget ‘protective ‘cléanup conéentrations for the ‘chemicals of concern'iri the: desrgnated ‘media, or set

i Clsate concehtratrons of! dlscharge for remedral actrvrty

L

. Location-specifi'e ARARs restrict reriedial activities (i.el; removal actionis) afid* media concentrations

based on-the characteristics ot the surrounding environments. Location-specific ARARs may include

st "restrlctrons on‘remedial- actlonsWIthln wétlands or flocdplarns ‘hear locations’ of known: endangered.

7 species, of on'protected-waterways. " ¥

* Action-specific ARARs pertain to the implementation of a given remedy. These ARARs'controI er
- “testrict hazardous substance- or pollutant—retated activities.  Thege’ controls are’ consrdered When

SERE e T
[YE

- “specific removal activities are planned for-a site.

“In-addition t6 ’ARARQI othet régiilations and guidance 'may'b\e*C'lassified as guidance “To B& Considered”
(TBC).  TBCs are non- prornulgated non- enforceablé3‘§uidelin*es‘“’Br"c‘rite’ri‘a' that"may 'be Useful for
developing remoyal actions or necessary for determrnrng what would be’ protective of human health
and/or the enwronment TBCs aré also’ evaluated in*Appendix B'to gid"in"the’ evaluatlon of the removal

action.

Section 121 (d)(4)b of CERCLA identifies circumstanc“esfun_dergWh'ichv'ARARvs ‘may be.waived, including the ,

~ instance where the selected removal action is:an-interim rermedy and the final remedial ;actioniwill attain

the ARAR: upon its completlon +As such;:the; selected removal:actions: forthe sites ‘being addressed '
under; this-EE/CA:do. not necessarrly need to: comply with-all |dent|f|ed ‘ARARs. -However, if. AIternatlve 2

- (excavation) is selected;.it.is:anticipated that NF,A_er_I,be.necesstary atthe site to.achieve. unre_strrcted use

: and unlimited exposure (WU/UE) status.
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THORT
so1§n038  (DUR)

THORYOM-232 Target Removal Area 1
’ 203 square feet x 3 feel

50158040
THORIUN-232

0158023

HORITH-232
1sh0Z3  fouP)
ToRIW-212

S015B921
THORSYM- 232

Target Removal Arca 2
31

Sampled Location
Road Location Prior to
Construction of Building 1662

Topegraghic. Contour
{Contour Interval = 5 ft.}
- 1972 Elevated Notes:
Contamination Locations Unlts are in picocuries per gram (pCifg).
Approximale J = Estimated concentration
Site 1 Boundary -

Asphalt Road 30 ) 15 0 30 Fost

Parking Area ' ) - c
N ORAWN BY OATE T - CONTRACT NUMBER OWNER NUMBER
Building s.sTROZ 1173007 @ TETRATECH 2144 I " CT0 0005
CHECKED BY DATE © |APPROVED BY DATE
Wooded Area S.NESBIT _oainio SITE 1 SAMPLING LOCATIONS GQ.LATULIPFE . 1203/07
Estimated Area GOST/SCHEDULE-AREA REQUIRING REMEDIATION . APPROVEDBY "~ DATE
Requiring Remediation ) SCLLE | NAVAL SUPPORT FACILITY INDIAN HEAD T —
. : E 2 RE\
e — 4 . AS NOTED INDIAN HEAD, MARYLAND FIGURE 8-1 | )
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4.0. DESCRIPTION AND EVALUATION OF REMOVAL AGTION ALTERNATIVES

This section idéntifies ”de\:’/elb'ps’ "an”d‘s‘cre‘eh‘sapolicable';teoh"holog:ies and prooes"s"optibﬁé“ to’ assermble

“removal action alternatives.” it prowdes a descrlptlon and initial evaluatlon of each assembled altefnative.

Sectlon 5.0 completes the alternatlve évaluation and recommendatlon witha’ comparlson of each,

alternative.

44~ " IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES

~~Unlike organic:contaminants (and. similar: to:metals), radionuclides, cannot be. destroyed .or -degraded.

“Therefore, ~f¢mediatiom technol'ogies applicable:to. radionuclides involve sepa,ration,.; concentra‘tion[vélume

reduction; and/or irhmobilization [Federal Remediation Technologies::Roundtable, (FRTR), 2010]::: The

‘most commonly used treatment technology for radionuclides in soil, sediment, and sludge is
. sohdlflcatlon/stablIlzatlon .However, these: technologles would not-mest; the RAO; as the tharium would"

- be left.onsite and site use restrictions would be-required. - e L L e i g

ER REPAR SR TRl o sEoL R Slros i R LRI e

- The:two removal.action-alternatives-developed for:the NTCRA at Site-1 are: as follows:: ol

e Alternative 1 — NoAction
« - Alternative-2 — Excavation and.Offsite Disposal & -

[ EEEA . kN ; oLl . L . FELREIN S vl . it

= The fa'real ‘extent of the TRA shown' on'Figure3-1:isapproximately 1,075 square ft (ft2) -(less than '
--0:02:acre): .Considerikng.'construction’;-excayatio‘n techniques and the depth of known -contamination’ at

2.5, ft, it is‘assumed ‘oohsefvatively'that soil from ground-surface-to 3:ft bgs will be’addressed ‘by the
+NTCRAThis :totals,3‘,225-'cubi0zft_;(ft3) or:120: cubic yards.(yd3): i

ST % Py B ‘ﬂternativef.1-*—fNo“,A“ction: e R e

A L

The no-aetlon alternatlve lmphes that no, removal work WI|| be completed at thls Slte The Slte W|II be left

as it currently exists leaving the son contammatlon at levels posing potentlal nsk to human health. ThIS

alternative prowdes a baseline for comparlng other alternatlves Because no. removal act|V|t|es WI“ be

implemented, long-term human health risks for the site essentlally W|Il be the same as those |dent|f|ed in

3\

the SSP Report (Tetra Tech, 2009). © « v vai b ghosdinn 0 s s ol

Alternative;z-'t—sEx“cavationran‘di fosite: Dis os’lal-fe} ey

.. This,alternatiye will include the removal of approximately 120 Gubic, yards of soll over an area of 1,075

to a depth of 3 ft bgs (Figure 3-1). The proposed excavation limits are mostly defined by soil with

091017/ R 4 N : : ~ cTO WU




. ‘show additlonal excavatlon is necessary, additional son WIll be removed

~ conditions (TRA is fully acceSS|ble)

thoritrm-232 activity concentrations ‘at individual sample Iocations thaf exceed thé DCGL 6f 3 piC/g (see

Section 2.2.5). The a_lterna_tive will include post-excavation verification samples on the side-walls and

...pottom of, each excaVation area. It.i Is possible to.collect pre- excavatlon confirmation/verlflcatron samples -

, Ep'ending Team. approval.. Samples will-be. analyzed for. thorlum 232, by alpha spectroscopy If results

- Site preparation,aCtivities would include mobilization and setup' of facilities, installation of erosion and-

sediment controls, clearing of work ;area's,'(.inc;l_u,‘_ding;de,mqlitionfzfgf-:i;.any;rasphalt;-ﬁgpver;ihg; the excavation

areas), installation of appropriate drainage controls to the'degree necessary to support construction,

o preparation : of-radiological - decontamination: 'equipment “and' miaterials, “and- prepatation:ifor ‘airborne

-radioactivity* dust: suppre‘ss‘ion -No* specuflc site clearlng ‘will: be requrred consrdenng currerit site

“*Materials that have 'r’a'dioacti\"iity°'above félease critetia will-be disposed at'an NRC-licensed facility:: Due

to the relatively low levels -of activity expected during excavation ac‘t_iv'itie‘s,i minirrial ‘decontamination: of
heavy equipment will be required tofprovide.for unconditional release. It is not expected that significant
amounts of liquid decontamih‘ation"zwas’te would-be generated: -Any: waste associdted with excavation or
decontamination activ.i.ties will beiprocessed and disposed of with the excavated soils.

T

Excavated areas will be backfllledAAnth clean fill to:grade’ and- seeded with: native -grasses (restoratlon
7 ‘detalls will be determmed during preparation of the RAWP) After implementation of Alternative 2, no
“monitoring:or ;permanent” controls ‘will-be:necessary ‘afterthe:removal -action:is completed, other:than-
verificationvof the*re-establishment of :vegetation-in the :area-after .one:growing season: Following:re-

; ~festabllshment of vegetation, Site reviews-wilnot be required-as:the contaminated media will be disposed

offsite. Cost assumptions are prowded inAppendix C. The cost; ‘estimation: assumes full excavatlon ifrom
0 to 3 ft bgs in the TRA. However, note that cost-savings may be realized by not disposing the top
18 inches of soil at the site (Wthh are not |mpacted by thorium=282).::iThese: soils :eould be usédi-as

backfill which will decrease the need for importing clean fill and decrease the amount of. low—level

radloactlve waste to be transported and disposed of at a permltted facmty

42 i”“'l"'s"v,’tiliiu“A’T'lo''r&i OF REMOVAL ACTION ALTERNATIVES

Table 4-1 presents the summary of the evaluation of Alternatives 1and2. /'

The effectiveness of a technology refers;to its:capability: of: removing: the‘fspecific’ items"‘ in thevolumes

required, the degree to Wthh the technology achieves the RAO, and the rellabllity and performance of the

“.technology over time |ncIud|ng protect|on of human health and the enV|ronment compllance wrth ARARs‘
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~

‘to the extent practlcable Iong-term effectiveness and permanence, reduction in the toxmrty, mob|l|ty or

volume and short-term effectlveness

The ease of lmplementatlon of a technology refers to the avallablllty of commerCIaI services to support it,

the constructablllty of the technology under specrflc site- conditions, and the acceptablhty of the

technology to all parties |nvolved (e.g., regulators, public, owner), lncludlng technical feaSIblllty,

“administrative feasibility, availability of services, support agency acceptance, and community acceptance.

~ For the detailed cost analysis of the alternatives, the expenditures required to complete each measure

were estimated in terms of capital costs to complete initial construction activities. -There are no future
costs associated with the removal alternatives. The costs estimated are provided to an accuracy of '+50%
and ~30%. The alternative cost estimates are in 2010 doltars and based on quotations from potential
vendors and subcontractors engineering estimates, recent and continual project experience on similar
Naw projects, and publlshed values by R.S. Means. Refer to Appendix C for all cost estimate detalls

pertammg to Alternative 2 (there is no cost assocnated with Alternative 1).

091017/P ' o .43 o v CTO JU11




EVALUATION OF NON-TIME-CRITICAL REMOVAL-ACTION ALTERNATIVES FOR SOIL

~ TABLE 441

SITE 1 - THORIUM SPILL EE/CA
NSF-IH, INDIAN HEAD, MARYLAND

‘ Cost.
.Post-Removal Site Control (PRSC) - '
Alternative Description Effectiveness Ease of iImplementation O&M and/or Present Value Total CQSt of
et . : Capital Cost | o i Alternative
B | Periodic (2010). (2010 Dollars)
(L Future Costs Future Costs -
Alternative 1 S
N )
This alternative would not be effective: ) ) :
‘ No removal work- - |Would not meet the RAQ, comply with ‘| This alternative would be easy to C
No Action performed. Site left ARARs, reduce volume or mobility of implement since there is nothing to $0 $0 - $0 $0
“as is”. contamination, or provide any short- or long- [implement. )
: term protectiveness. ‘
Alternative 2
(Wil meet the RAO and cgmply with ARARs. Moderately Easy to implement, multiple
Short-term effectiveness is impacted » -
1 N e general and specialized contractors
. inherently by construction activities. o : o
. . . could readily perform the excavation,
Excavation and offsite Provides the greatest long-term - . L ) ]
" . - ; hauling, backfilling operations with no
: disposal of the thorium--  [effectiveness and permanence at the site by i . : .
. . . . N § - specialized engineering constraints. ) .

Excavation 232-impacted soils. removing the contaminated soil and placing onl J ne contractor/equibment e . $340,000
and Offsite Restoration back to grade [it in an NRC-permitted disposal facility. Y one orequip $340,000 $0 ‘ $0 -30% = $238,000

o N ] C L . mobilizatioi would be necessary. . :
Disposal and re-vegetation. No Requires no future actions to be protective.

future actions would be

.{required.

Unrestricted Use-and Unlimiteﬁ Exposure
(UU/UEY is achieved following
implementation of this alternative. Does not
reduce the toxicity or volume of
contamination.

Proper management of contaminated

|soils that are excavated and disposed 7

will be required. Also requires heavy
equipment/truck traffic through base
and immediate vicinity.

e

+50% = $510,000

Notes and Abbreviations

-ARAR - Applicable or Relevant and Appropriate Requirement

RAQ - Removal Action Objective  LUCSs - Land Use Controls ~ O&M - operation and maintenance




reductlon ln “toxicity, | moblllty,

;‘th|s sectlon the alternatlves are dlrectly compared for each of the three crlterla

e 'a':Protectlon of human health

e Protectlon of workers durlng |mplementatlon i

e Compllance W|th ARARs

- ‘Level of treatment and contalnment expected-

5.0 COMPARATIVE ANALYSIS OF REMOVAL ALTERNATIVES

’ThIS sectlon prowdes a comparatwe analysrs of the two alternatrves presented in Sect|on 4.0 to assist the

decrsron maklng process by WhICh a removal actlon wrll be selected In Sectron 4 0 these alternatlves

were evaluated. according - to their effectiveness (including. protectlon of human health and the :

: envrronment compllance with ARARs to the extent practlcable short- and long-term effectrveness and

qume) ease “of lmplementatlon (lncludmg technlcal and admlmstratrve

f feasibility;, avallablllty of serwces ‘support agency ;acceptance, and communlty acceptance) and cost I

Levels of effectiveness were assessed based upon the number of “effectiveness: criteria” that would. be

satisfied by eachalternative._ The “effectiveness criteria;” from the EPA (1993) are identified as: .

e ~Protection’ of envrronment

e ReS|dual effect co, erns Q

_‘Levels of lmplementab tyr were assessed based upon the number of lmplementablllty crltena satlsfled

by each alternatrve Evaluatlon of |mplementab|I|ty essentrally assesses the technlcal and admlnlswauve
feasibility of completmg each task The * lmplementabrllty criteria” from the EPA (‘993) are as follows b
e Technical FeasibilityAEIernents _
- -z-Gonstruotionrga,‘md':.op,erationalcon“siderations sy

S ;,.,;Demons‘trat‘,e'd,,pe'rformance[useful Iife v e

- Adaptable to environrnent conditions RO IS i SR P TaT

- Contributes to remedial performance '

-~ Canbe |mplemented in 1 year '

- Ava|lablllty of equrpment personnel and services »
o ’-"',"‘"'Avallablllty of Gutside Iaboratory testmg capacrty and off5|te treatment and dlsposal capamty
T Adiinistrative FeaS|b|l|ty Elements Tl G RS T e LR =

"2 Permits required A

- Easements or rights-of-way required

- Irnpact on adjoining property.

- Ability to impose institutional controls
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5.1 REMOVAL'ALTERNATIVE' COMPARISON

L E g

. Referrlng to Table 4 1 and the sum 'ary table below the companson of the\alternatlves IS dxscussed in

’thIS subsec‘uon

. Effectiveness | . Ease of .
e Implementat n"

T TNG Action . ¢ e ""'-N'ét"EfféBtit'Ié’**
2.- Excavation and Offsite Dispdsal’ |~ “Most Effective Moderately Easy 3 ERAR

#5440 ' Effectiveness: it

™ b i Py e b
SRR R R R 1o

Alternative 1 (No Action) is not effective as it w'i'll‘n'ot ‘rneetl theﬁAO and Wi‘IIkno’t'eom‘ply W|th ARARS.

Alternative 2 (Excavatron) will meet the RAQO by eliminating (via excavatlon and offS|te dlsposal) potentlal
'unacceptable risk assgmated with residential exposure to thorlum |mpacted son at the S|te and aIIowmg
for UU/UE. Alternative 2 will comply with ARARs '

Alternative 2's short-term~effectrveness is impacted by potentlal worker safety lssues dunng standard

construction practlces and exposure to low-level radloactlwty durlng the removal actton Slm Iarly, NSF H

| _personnel and the community may be impacted by the activity. Alternatlve 2 provrdes the greatest long-
term effectlveness and permanence by phy5|cally removmg the |mpacted soil from the srte however
‘ offsrte dlsposal does no‘rreduce tox1crty or volume of the contammatnon Alternatlve 2 w1II not requ1re

Vfuture actlons to remam protectlve o

51.2 tmglementation'

Alternative 1 (No Action) does not involve any removal--‘a’ct’ivities,!‘:making’:itiethe‘zeasies’t: alternative to

‘implement.” Alternative -2 (Excavation). is considered :moderately "e'a's'y*-‘:toﬁ“implement‘:"?since' this®

construction technelogy.is common industry practice-

513  Cost

There:is-no cost-associated with Alternative 1 (No Actlon) ($O) . The estlmated cost of Alternatrve 2

(Excavation) is $340,000, which is all capital costs: (no futurﬁe;ggsts), fNQ"RQ’?i?R?mQV?;L Sltfsepontrol will

be required after the implementation of Alternative 2 (NFA).
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6.0 RECOMMENDED ALTERNATIVE

This E_E/CA was pei'fermed in accordance with current EPA guidance deeuments for a NTCRA under the

-CERCLA framework. = The goal of this EE/CA for Site 1, to idenﬁfy the RAO' and evaluate removal

alternatives to meet the RAO, was met. The identified RAO is to reduce or eliminate the potential risk to
human health -associated with thorium-232- impaeted seil (see Section 3. 2.2). After an initial desktop
screening - of technologies, - two alternatives were identified, evaluated, and compared based on

effectiveness, lmplementablllty, and cost.

The comparatwe anaIyS|s mcluded evaluating the effectlveness lmplementablllty, and cost of each
alternative. The evaluation of effectlveness mcluded reviewing the protectlveness of the alternative;
compliance with ARARS to the extent practlcable long- term effectiveness and permanence reduction in

toxicity, mobility, or volume; short—term effectiveness; and |ts ability to meet the RAOs. The evaluation of

- implementability included Iooklng at the technical feasibility, availability, and administrative feaSIbmty of

the alternatives. The evaluation of cost included a review of capital and potential future costs.

Based on the comparative analysis of the alternatives completed in Section 5.0, the recommended action
is Alternative 2 — Excavation and Offsite Disposal. This alternative meets the objective of theNTCRA and

providesthe best balance in meeting the evaluation criteria.
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e

_TABLED-1

ANALYTICAL DATA
THORIUM 232 CONCENTRATIONS

ey

v

Reference Area Thorium - 232 7| i Thorium - 232
; Concentratlon .| . Site-1 Samples Concentration
amples o] imple b
S g ! pCi/lg
ROTSB001 S01SB001 0.52
R01SB002: S01SB002 0.62
 RO1SB003; S01SB003 0.64
= R0O1SB004 : = 1:8018B004. = 2 QBT e
‘R0O18B005: i i )i 8018B005: - 069 v
RQ1SB006 - S01SB006 0.60
R01SB007 S018B007 000805 v
* -RO1SB008 S01SB008 0.66
7. R0O1SB009 S01SB00Y . 0.60
# RO1SB010: S01SB010 - |- 0.58
RO1SBO11+ S018B011 " 457
- *RO1SB012: S01SB012 0.60
- RO1SB013; S01SB013 0.68
RO1SB014- - - 8018B014 16.50
& RO18B015: S01SB015 - 0.53
R0O1SB016’ ~ S01SB016 0.47
+R0O1SB0O17: k0 S01SB017 - 0.51
* RO1SB018! i, 41.18 S01SB018 - 0,58
R0O1SB019 0.99 S01SB0O19 0.42
RE1SB020 [ 1.32 S018B020 0.64
R01SB021 1.23 S015B021 0.66
R0O1SB022 1.18 S01SB022 0.58
. R0O18B023 _1.28 S018SB023 14.30
R0O1SB024 1.05 S018B024 0.62
- R01SB025 1.14 S01SB025 - 0.62
RO1SB026 1.28 - S018B026 0.52
R01SB027 1.30 S0188027 0.52
S01SB028 0.42
S018B029 0.70
S01SB030--- 0.68 -
S01SB031 3.53
S01SB032 28.40
S018B033 1.79
'S01SB034 0.61
S01SB035 0.66
S01SB036 096 + .
~ S01SB037 - " 1.06
S01SB038" 0.68
S01SB039 3.67
S01SB040 -4.24
'S01SB041 | 0.72




TABLE D-2

G ,_.ANALYTICAL DATA

~ NATURALLY OCCURRING RADIOLOGICAL ‘MATERIAL (NORM) PARAMETERS
SITE 1= THORIUM SPILL

NSF IH, INDIAN HEAD MARYLAND‘- ;

Dot Tt

SO1SBO140101 { SO1SBOZ10102 L.
S018B020 ! soisBo21 '
200701 17 200701 17
SO|I NE il
s .
Radlologlcal Parameters {pCilG) e
ACTINIUM-228 : A2
BISMUTH-212 8.7
BISMUTH-214 : ; +:0.96
LEAD=212  : . L il #1131
LEAD:214 ] 250.84
POTASSIUM-40 . 8.4
RADIUM-224 b
RADIUM:226 L ) = 0.96
RADIUM:228 = i i
THALLIUM-208 it ! 4 84
T-IORIUM-234 R i 1 5 U

U Not detected

-y
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Lo
.

. WILGOXON RANK SUM ANALYSIS

..NSF-H, INDIAN |

SITE 1.-THORIUM SPILL

o Adjusted Adjusted
Thorium - 232 Adjusted . Rank for Rank for.
¢ i Cor ation Reference Site
S le Source pCilg - pCilg Rank |Area Sampl Sampl
~S01SB019 SITE. 0.42 0.42 _ 1 1.5
50158028 SITE 0.42 0.42 2" 15
501SB016 SITE 0.47 0.47 3 3
S01SB007' | SITE - 0.5 0.5 4 4
S01SB017 | SITE 0.51 0.51 5 5
S01SB001 SITE 0.52 . 6 7
50158026 | SITE 0.52 ):52" 7 7.
S01SB027 SITE 0.52 . » 8 -7
S01SB045 SITE 0.53 .53 ~ 9 v <79
S015B004 SITE 0.57 057 ~T10 10
'S01SB010 SITE 0.58 0.58 11 2
S01SB018 SITE 0.58 0.58 205
- S018B022+ |, SITE 0.58 0.58 2
. |-~S01SB0O 0.59 0.59 14
D 2w | S01SBO6B i SITE:- ; 0.6 0.6 ) 16
Y- } S01SB009_ | SHE 0.6 - 0.6 B 16
’ 'S01SBO127 | SITET | 0.6 0.6 16
i . S015B034 [ SITE. 0.61 0.61 18
i S01SB002 SITE_ | 0.62 0.62 20
i " |TS01SB024 | SITE |t 0.62 0.62 20
S g018B025 T SITE T 0.62 0.62 20
¢ 1.561SB003 SITE 0.64 0.64 B 225
: - S01SB020 SITE 0.64 0.64 22.5
. §5015B008 SITE 0.66 0.66 25.5
i . 5015B021 SITE 0.66 0.66 25.5
v . 501SB035 | SITE 0,66 0.66 25.5
© [:S801SB013 | SITE 0.68 0.68 28
3 50188030 [ SITE 0.68 0.68 28
- 50158038 SITE | 0.68 0.68 . 28
) - : -5018B029 | SITE [ 0.7 0.7 . 30,
) : - S018B04T_ |~ SITE _ 072 0.72 31
; .. S01SB036 SITE 0.96 0.96 32
- : K SITE 1.79 1.79 N £33
S _REF 0,94 1.94 34 s
:R01SB003 REF 0.99 1.99 36
R(15B009 REF 0.99 1.09 36
. RO1SB0O19 REF 0.99 1,99 36, - 1.
R01SB006 REF 1.02 2.02 385
R01SB011 | . REF 1.02 2.02 38.5.
R01SB024 | “REF 1.05 2.05 40
R01SB010..} REF 1.06 2.06 45
S01SB037 SITE 1.06 2.06 415
RO1SEGQ7 REF 1.08 2.08 43-
RO1SB016 REF 1.1 2.1 44
RO1SB025 REF 1.14 2.14 45
R0O1SB001 | REF 117 217 46.5
RO1SB002 REF A7 217 46.5
RO1SB018 REF 1.18 2.18 48.5
RO1SB022 REF 1.18° 2.18 48.5
"RO1SB012 REF 1.23 2.23 50.5
R01SB021 REF 1,23 2.23 50.5
R01SB014 REF 1.24 2.24 52,5
R01SB015 REF 1.24 2.24 52.5
R015SB005 REF 1.25 2.25 54.5
R0O1SB008 REF 125 2.25 54.5
RO1SB017 REF 1,28 2.28 57
"‘RO15B023 REF 1.28 2.28 57
ROTSB026 REF 1.28 2.28 57
RO1SB027 |- REF 13 2.3 59
R0O1SB020 | . REF 1.32 2.32 60
S01SB031 SIE 3.53 3.53 ’ 61
S01SB038 -[  SITE 3.67 3.67 62
L REISBO0 ‘REF- 3.1 4.1 63
$01SB040 SITE 4.24 4,24 64
S01SB011 [ - SITE 457 457 65
S01SB023 SITE 14.3 14.3 66
S01SB014 |- SITE 16.5 16.5. 67
S01SB032 | SITE 28.4 28.4 68
RANK SUM>>|  1290.5 1057

First Round and Second Round Sampling




‘ ‘1‘Wchox‘b’N"Ri\'rili"'("'suﬁ‘)iN'Aii"Y"sns ) S

t, the number ofhed measurements in lhe
=the (1-u) percenme of a $tandard norman dlstrlbuhon
918+1. 645/(90)[(68) 00548] —“1046?-54 S T (
PR B CRITICALVALUE =104, B4 ' L :

First Round and Second Round Sampling
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RESRAD, Version 6.3 T Limit = 180 days ~  '11/16/2007 09:24 page . 2

| Th-232

crustacea and mollusks.

BIOFAC(

*Base Case means Default.Lib w/o Assaciaté Nuclide contx:ibutions;

Sunmary : Indian.Head DCGL 3 pCi/g” File: Indian Head 3 pCi.RAD
" Dose. Conversion Factor (and Related) Parame@;ei S\;;nrﬁa;y i
File: FGR 13 MORBIDITY Lo

| [ current Parameter
Menu | Parameter ol Vvajtger L ‘Name .
B-1' | Dose conversion factors for inhalation, mrem/pCi: 1 | e
B-1 | Ra-228+4D ' ’ ] '5.078E-03 |- 4. por2( 1)
B-1 | Th-228+D ’ 7| 3.454m-01 | bcF2( 2) .
B-1 | Th-232 | 1.6408+00 | 1.640E+00 | DCF2( 3) . .

I i . I o ‘ I ’, :”;i:»[ S : i
D-1. | Dose conversion factors: for ingestion, mfem/pCi: e | | T
D-1 | Ra~228+D ' o | 1.4428-03 | 1:4408-03 | DCF3( 1)
D=1 | Th-2284D ] 8.086E-04 | 3.960E-04 | DEF3( 2)
D-1 | Th-232 } 2.730E-03 | 2;730&-_—03,,;‘[_' 3.
- | b ks '
D-34 | Food transfer factors: B . | - l S s s e
D-34 | Ra-2204D , plamt/soil concentration ratio, dimensionless | 4. 02 | 4.0008~02 | RTF(. 1,1) .
D-34 | Ra~2284D , beef/livestock-intake ratio, {pCci/ka) /. (peizd) [ i | 3 ] RTff( 1,2) ) '
D-34 | R4-228+D , milk/livestock-intake ratio,’ {pci/m) /tpcizd) " £-03 | 1. | RTF( 1,3)
D-34 . - , o R | B ST I

/.D-34 | Th-228+D -, plant/soil concentration ratio, dimensionless | 1.0008-03 | 1.000E-03 | RTF{ 2,1)

D-34 | Th-2284D -, beef/livestock-intake ratio,. (pCi/kg)/(pCLi/d) | 1.000E-04 | 1.000E-04 | RPE( 2,2)
D-34 | Th-2284D , milk/livestock-intake ratio, (pCi/L)/ (pCifd) | 5.000E-06 | §.000E—0is | RTF{ 2,3)
p-34 | - . | I | -
D-34 | Th-232 . plant/soil concentration ratio, dimensionless . | 1.0600E-03 | 1.000E-03 | RTF{ 3,1)
D-~34.| Th-232 , beef/livestock-intake ratio, (pCi/kg) /{pCi/d) | 1.000E-04 | 1.000E-D4 | RTF{ 3,2)
0-34 {- Th-232 Y milk/livestoqk—intﬁke ratio, (pci/L)/(pci/d) -| 5.000E-06 | 5.000E-06 | RTF({ 3,3)

! : ) ; | o |
D-5 | Bioaccumulation factors, fresh water, L/kg: ] i | B
D-5 | Ra~22B+D , £ish ' | 5.000E4+01 | 5.000E+01 | BIOFAC{ 1,1}
D-5 | Ra-228+D , crustacea and mollusks | 2_.500!:5:0?_' 2.500E+02 | BIOFAG({ 1,2) B
s | ' [ | N [

“.p-5 | Th-228+D , fish | -1-000E+02- |- 1.0008+02 | BIOFAC( 2,1} o

D-5"| Th=228%D , crustacea and mollusks B 1 5.0008+02 | ‘5.0008+02 | BIOFAC( 2,2}
p-5 | | | o
p-5 | Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC{ 3,1)
b-5 | , | 5.0008402 | 5.000E+02 | 3,2) "

1 L




RESRAD, Version 6.3 T4 Linit = 180 days o (11/16/2007 09:24 Page 3. - o
Summary : Indian Head DCGL 3 pCl/g ) L F:.le- Indian Head 3 pci RAD Do pwe te wveld

;,Sitﬁfsp*?‘!i,fi‘?, Parameter Summary

=

Used by RESRAD

| Usex | | | . Parameter
Pa{cal,net,erv . s . | Ioput | Defamlt ],;,},(If d:_fferent £rom user lnput | Name
. e - — = — - ;
RO11 | Afea’ of contaminated zone (m**2) . | 7.5258+02 | 1. 000E+04.| | ARER -
RO11 [ Thickness of contaminated zome e f . | 1.5008-01_} 2.000E400. ] | - THICKO
RO11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.00084+02.|. : | tczeag
fiset Y Ro11 | pasic radiation dose 1:.nu.t (mrem/y:)" * ] 2.500E401 | 3.00.(]4‘E+‘0‘1v._«,|'- | BRDL
DUt [ URQLL | Time since placement of mater:.al Sy | 0.000E+00 | 0.000E+00 | | Tz
ROLL | Times £or calculations’ {yz) . | 1.000E+00 | 1,000E+00 [. . |.T-( 2)
i09 Roll | Times for calculations’ (g:)“ ! ) | 3.0008400 -| 3.0008400 .| [ T( 3
RO1L | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | | T¢ )
‘RO11 | Times for calculations (yr) | 3.000E+01 ] 3.0;070,E~‘!-‘01,. I | ¢ 5
" RO11 | Times for calculations (yr)  + | 1.000E402 | 1.000E+02. .. | (&
1 RO1L | Times For calculations {yr) - ' | 3.0008+02 | 3.000E+0Z | | TN
° ' ROI1 | Times for caloulations’(yr) | 2.0002+03 | 1.0008+03 | . | Tt 8
RO11 | Times for calculations (yr) | not used * [ 0.000E+00 -|. | ®( 9
RO11 | Timias Fdr dalculations (yr) - ) | not used | 0.0008+00 | . | T(10)
| o T [ | i I
RO12 | Initial principal radiopuclide (pCi/g): " Th-232 | 3,000E+00 | 0.000E+00, | .. | s1( 3)
R012 | Concentration in groundwater  (pCL/L): Th-232 | not used | 0.000E+00, [ [ wi{ 3)
! ] ‘ o ' ! | T |
THETe L RO13 | cover depth (m) . | 0.000E+00 | 0.000E+00, |, .. | covero
AT pe13 | bensity of covex matenal (g/cm**3) . | not used” | 1.5008+00 | | pENSCV
; RO13 | cover th erosion rate (m/yr) T not used ] 1.000E-03 | | vey:
¢1 RN L RD13 | Density'of contaminatad zone (g/cm**3) | 1.500E+00 | 1.500E+00 | | DENSCZ
' RO13 | Contaminateéd zome erasion- rate- (m/yr) | 1.0008-03, 03|, .. | vez
RO13 | Contaminated zome total porosity - { 4.000E-01 1], | TECZ
RO13 | Contaminated zonme field’ capac:.ty” ‘ ] 2.0008-01 B0L | . . ., | Fccz
RO13 | Contaminated zome hydraul:.c conc ct:wity («m—’yr) | 1.0008+01 | 1. noomol“l, P ——- s | neez
R { RO13 |} Contaminahed zone b paxameter a | 5.300E+00 | 5.300E+00 | T | BCZ
o et s RO13 | Averaga annua... wind speed (m/sec) i '2.000E+00 | 2.000E+00 | - | WIND
< 72 1 RO13 | Bumidif§ in"air (g/m*3) | mot used | §.000E+00 | - | RUMID
: i R013 | Evapof:,ransp:_.:at:..on coefficient | 5.000E-01 | 5.0008-01 | . .. "’“" | EVAPTR
'R013 | Precipitation (m/yx) R | 1.000E+00 | 1.000E+00 | = | PRECIP
#%  R013 | Irrigation (m/yr) i [ 2.0008-01 | 2. 0008-01 |- - | rRT
‘ RO13 | Irrigation mode | overhead | overhead | . ... .. . :-z7 | 1DITCH
RO13 | Runoff doefficient _ | 2.0008-01 | 2.0008-01 | - ; | RunoFE
“RO13 | Watershed area for nearby stream or pond (m**2) |-1.000E+06 | 1006‘E+06 ] ) ;o0 | WAREA
e RO13 | Accuracy for water/so:.l computa.t::.ons ) l 1.000E-03 T"l 0005—01[ . | BPS
W e R R | | . SN
! RO14 '| Density.of satuzated zome "(?g/cm*'*a.) : | 1.500E+00. |, ; ] | pENsag.
' ROi4 | Saturated zone total porosity - | 420003—01'| 4. oooz—01_ 1. .| Tesz
RO14 | Saturated zone effective’ poros:,ty | 2.0008-01 | | 2. DOOE—Ol,jib. | EPSZ
RO14 | Saturated zome field capacity f N | 2.000E-01 | 2. oooz-o1i.:y|r = -] resz.
' RO4 | Saturated zone hydraulic’ conductivlty (m/yr) | 1.000E+02 | ] I - | Acsz
"% ' Ro14 | saturated zone hydraulic grad:.ent o { 2.0008-02 | 2.0 A | Hewr
L.“% RD14 | Saturated zome b parameter . | $.300E+00 ] N . | Bsz
7 ' RO14 | water table drop rate (m/yr) | 1.0008-03 | 1. oooz—oa,,[ | vur
©LE40 T ROl | well punp intake depth (m below water t ble) | 1.000m+01 | 1. oooz+01; ] i | DwIBWE
" | RO14 | Model: Nond:.spersion (ND): oz Mass Balance (MB) | ND | ND 1., | .MODEL
RO14 | Well pump:.ng rate (m**3/y:) : % f 2.500E+02 | 2 500E+02“|\ T | ow
! . e Ll I 1, N
“"RO15 | Number of unsaturated zofx‘eﬂscr’}‘aﬂté' . ji | == | us
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Summary : Indian Head DCGL 3 pCi/g~ *» * ' *"* pifé: Indian Head 3 pCi. RAD

“gite-Specific’ Parameter Summary (continued)

~
i '\" H ‘ l " User | L l "' Used by RESRAD,
¥ Tibarameter ¥ - i [ Input | Dgf.;ﬁl!: I (1f different from wser input)
3 RO15 | Unsat: -zome 1, thickness® (m N | 4.000E+00 | 4. 00E+00 | o | B(1)
RO15 | Onsat. zome 1, soil densify’ (g/cm**a) S| 1500800 | 1.5008+00 | ’ | DENSUZ (1)
RO15 | Unsat.-zone 1, total porosity = ' “PT ) 4.000E-01 | 4.0008-01 | | TPuz (1)
ROLS | Unsat. zone 1,’ effective porosity PRS2 2.0008-01 ] 2, ooor.-01 | | EPUZ(1)
RO15 | Unsaty zone 1, fleld eapagity™™-" = ~"#% % | 2.000E-01 | i | FCUZ(1)
& RO15 | Unsat. zone 1, soil-specific b'parameter ~ ' | 5.3008+00 | 5.300E400 | / | Bz (1)
; R01S' | Unsat. zone 1, hydxaul'i’c"eond\;-ctivitf‘(n{‘/yz)' | 1.0008401 | 1.000E+01 | | HCUZ (1)
‘ RO16 | Distribution coeffic:.ents “foy Bh= 232 T | . e : | ) )
% ! RO16-| - Contsminated zone (cw*#37g) =’ T ) 6.0008%04 | 6.0008404 |, -mm | pewuce( 3)
' RO16 | Unsaturated zone 1 (cm**:i/g) ST 6.000E+04 | 6.0008+04 1. i | pewucu( 3,1)
. RO16 |  Saturated zome {am**3/g) '~ " S 160008404 | 6.000E404 | . ==- o | oenucs( 3)
(% ¢ RO16 | Leach rate (fyr) = -\ o FEE T 00008400 | 0.,000E4D0 | _t"j o 3; 7043—05_,,: . | ALeacH{ 3}
;7% ¢ RO16 |  Solubility constant St BRsn L g pOOE400 | 0.000E+00 | - not used | SOLUBK( 3)
‘ ' ' L [ i ] Tu V ‘:..zlué & B I
RO16 | Distribition coefficients ‘for daughter Ra 228 S 1 B T |
RO16 | Contaminated zome (om*¥3/g)” _ © |77.000E+01 | 7.000E401 | R | ponoee( 1)
RO16 | Unsaturated zome 1 (c.m**3/g) ' ~ '} 7.000E401 | 7.000E401 | ’ | pemucu( 1,1)
RO16 | Saturated zome (em*3/g) '™t T | 7.000E+01 | 7.000m+01 | o N | bcwucs( 1)
RO16 | Leach rate (/yz). ' " | 0.0008+00 | 0.000E#00 | s, 1655:-02' E | Ateacm( 1)
RO16 | Solubility comstamt | Tt b sy 0.000e+00 | 0. oan+oo I "not used | soLuBk( 1)
: b : Sy | A I
R0O16 | Distribution coeffic:.en{:s 'fbr: - ] I’ 1 {
| R016 | Contaminated zone (cm*#3/g) ' | 6.000B+04 | | penocc( 2)
RO16 | Unsatirated zone 1 (cm**a/g) SR ] 6L 000E+04 |‘ |- pcwucu( 2,1) -
RO16 | = Saturdted-zone (cm"’*3/g) SRR ' [ :-‘w‘ FRRE ]EG.OEOE-:IV-MJI 04 o | | Denucs( 2) :
RO16 | Leach rate (/yr} s e | 0.0008+00 | 0. ooom+oo L. . 3. '704E—05 | aneacu( 2), "
'/ ROL6 | Solubility,comstant ’ | 0.000E+00 | 0.000E+00 | _;‘_Onoj-.;%sleﬁd [ SORUBK( 2)&
[ ' . | ' PR EP i
' 'RO17 | Inhalatipn rate (m**3/yr) ’ . | B.400E+03 | 8.4008+03 | | INHALR
| RO17 | Mass 1dading for inhalation (g/m**a) ) 1.0008-04 | 1.0008-04 | R .. | MuInam
{ RO17 | Exposure duration U] 3.0008401 | 3.0008+01 | | =
T ROLT | Slu.elch.ng facto:, inhalation : | 4.000E~01 | 4. 000E-01 | { sHF3-
0, RO17 | Shielding factor, exterﬁal gamma e e | 7.000E-~01 | 7. OOOE -01 . l | surF1 -
" RO17 | Fractlod f time spent indoors ST s gdbe0x | U 5o, | Pmmp.
{ RO17 | Fractiofi 6f time spent outdoox's"'(on site) " 2.5008-01 | 2.500R-01 | - S s { Forp
| RO17 | Shape factor flag, external gamma e | 1.000E+00 | 1 OOOE-!:O’O | >0 shows, cix | Fs.
{ RO17 | Radii of ‘Shape factor a::ay (nsed if FS = -1): .| |- ‘ I ,. L s |
P RO17 | ~ Outer abnulaz radius (m),’ ri 1 /: " "] not used | 5. 000E+01 | | RAD_SHAPE( 1)
'ROL17 |  Outer annular radius (m); | not used | 7.071ms01 | | RAD_SHAPE{ 2)
R017 | - Outer annular. .zadius ()," " | not used. ] 0.000E¥00 | - | Rap_SHAPE( 3)
1% 1 RO17 |  Outer annular radius ), ¢ | not tsed | 0.0008+00 | : | RAD SHAPE( 4)
ROL7 | . Outer annular radius (m), [ mot used | 0.000E+0Q [ ' | RAD_SHAPE( 5)
{'RO17 | - Outer afinular radius (m), " | not used | 0. 000E+00 | O . . | RAD_SHAPE( 6)
{RO17 | -~ Outer aanulax radius ), ring " -} mot used | 0. 000E+00 [ ) S e 1 | RAD_SHAPE( 7)
{RO17 | - oOuter annular radius (m), 'ring'"‘"'k 1 not ks.‘e:d‘k X +00 | - . | RAD_SHAPE( 8)
'RO17 | Outer annular fadius (m), ring 9:' . | not used | 0.000E+00 | . 5 | Rap_SHAPE( 9)
4 TRo17 |  Outex annular radius oy, :ring 10.‘ - e .| not used | 0. 000E+00 | ' | RAD_SHAPE (10)
'RO17 | ' Outer annular radius (m), ring 11t ' | not’used | .0.000E+00 B DI ikt | RAD_SHAPE(11)
£ IR017 | ~ Outer annular radius (i), ring 12:° “| not used | 0. 000E+00 ] o - | RAD_SHAPE(12)
! I |
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Summary : Indian Head DCGL 3 pc:./g

Site-Specific Péxjamgger .Summary. (continued)

-

i ] User | i : Used by RESRAD. | Parameter
Merm | - P‘.aram‘ete; B} | tnput | -Defawlt . | {If different from nser imput} | Name
RO17 |} Fractions of annular areas with:m AREA. | | |
RO17 | . Ring 1 | not used | 1 | FRaCA( 1)
R0O17 |  Ring 2 i | not used | : | FRACA( 2)
RO17 | .Ritg 3 | not used -| 0. - — | FRACA( 3)
RO17 | - Ring 4 o | not used | 0,000E+00.],. -, | FRACA( 2)
‘RO17 | . Ring” 5 ' : | not used | 0.000E400. |; . . | FRACA( 5)
RO17 | Ring 6 . "|”n‘§g:‘ used | 0.000E+Q0. | . — | FRACA{ 6)
RO17 | Ring 7 - | pot used - | 0,000E300,] ;' e | FRACA{ 7)
RO17 | ~ Ring " 8 ) ) [ not used | 0.000E+00, = | Fraca( B}
R017 | Ring. 9 ’ | not used [ 0.000E+00 | - | FRACA{ 9)
RO17 | ° Ring 10 | not used | 0.000E+00 | .. e | FRACA(1D0)-
RO17 [ Ring 11 : | mot used | 0.0008+00 | == | FRaca(11)
RO17 | Ring 12 ‘ . | not used | 0.000E+00 |, . | FRACA(12)
| Ny N | SRR !
RO18 | Fruits, vegetables and g.ra:.n consumptx.on (kg/yr) | 1:6008+02 | 1.600E4#02. | . . — | paeT(1)
RO18 | Leafy vegetable consumpt:.on / ] 1.4063;01 ] '1 400E+01 R = [ DIET(2)
RO18 | Milk consumption (L/yx) | not used | 9.200mt01 |, — | DIET(3)
RO18 | Meat and poultry consumpt:on (k.g/yr) | not us'eg_ | 6 300@:+01 ] . e | DI'ET(A‘)
R018 | Fish consumption (kg/yx) | not ueed | 5‘ 400E+00; | - | DIET(S)
RO18 | Other seafood consun\ption (kg/y:) | not used . R ) | DIET(6)
RO18 | soil ingestion rate tg/yx) ] 3.650E+01 | 3. 650E+01 | - | sorr
RO18 | Drinking water intake '(L/yr) | 531008402 | 5.100E+02 | .. —= | oWz,
RO18 | Contamination fraction of drinking water 1 1. 000E+00 | 1.000E400. | - | Fow
RO18 | Contamination fraction of household wate:: ] not used | 1.000E+00 | - |- FHEW
RO18 |- Contamination fraction of 1:.vestock water | not used | 1.000E+00- | -z | FIw
RO18 | Contamination 3 | 1:000E+00 | 1.000E+00 | = | FIRW
. T -R018 | Contamination fraction of aquat:.c food | not used | 5.0008-01 | — | FR9
RO18 | Cnntaminat:.on fraction of plant food -1 : l—.l | 0:376E+00 | FPLANT
( . RO18 | Contamination fraction of meat " | not used |-1 ' | e |. sMEAT
T RO18 | Contamination fraction nf milk | not used |-1 - - [ FMILK -
o o Co e | N |
! RO18 | Divestock fodder intake for meat (kg/day) | not Used | 6.800E+01 | emm |. L5
RO19 | Livestock fodder intake for milk tkg/day) - | not used ). 5.500E401 | Pl | LFI6 -
_RO19 | Livestock water intake’ for meat (r/day) ‘ | "| 5,0008+01 | . = | Lars
R0O19 | Livestock water intake fo:r: m:.lk (L/day) ; | o | 1 600E+02 I » |-LWI6
RO19 | Livestock soil intake (kg/day) i : | | 5. 000E—-01 ] . +| LSI
RO19 | Mass loading for foliar depcsit:.on (g/m**a) 11, - | 1 0003—04 | |- MuED
RO19 | Depth of soil mixing layer (m) ) . | ] 1 500E—-01 L. | oM
RO19 | Depth of zoots (m) T Y ~= | orooT
RO19 ] Drinking water fract;\.on Erom ground water l | 1,0(5()1’:-?06,] 1, 000E+00 | I —— | FGuDW.
° RO19 | Household watex fraction froﬁ ground water | not used | 1.000E+00 [ . . == | .FGWHH .
R019 | Livestock water fraction from ground water o | not used * | .1.000E+00 | ‘ ; ey e T } FowLw
" Ro1S | ‘Irrigation fraction from ground water v L 1.000E+00 | 1.0‘DOE+'JD>_Q |- e | FeWIR
| O Y |
R19B | Wet weight crop yield for Non—Leafy (x /m**2) | 7.000E-01 { 7.000E-01 | .. B | ¥vi1)
R19B | Wet weight crop yield for Lea y‘ (kg/m**Z) | 1.5008+00 | 1.5’ooz+q’o‘_|_ . | Tvi2)
R19B | Wet weight crop yield for ‘Fodder (kg /m2) * |.not used, | 1.100Et00 | 1 yve3y
Ri9B | Growing Season for Won-Leafy (years). " 1.7008-01 | 1. 700E-01. | | TE(1)
RL9B | Growing Season for Leafy . (years) - | 2. 500E-01 | 2. 500E-01 [ |.TE(2)
R198 | Growing Season for Fodder  (years) | not used | 8,000E-02 | - { TE(3)
R18B | T:anslocat:.on | 1.000E-01 — | TIv(1)

Factor for Non—Leafy

[ 1.0008-01 |
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Summary : Indian Head DCGL 3 pifg @ & == v “File: Indian Head 3 pClRAD i
Summary {continued)
-
: | | s | Used by RESRAD ATETOU | ParametC
L osMena | Default | (If different from vser imput) |- Name <.~
—— — et t S
R19B | Translocation Factor for Leafy | 1.000E+00 | J::.‘O(‘JOE'&-OO [ - | TIV(2)
R19B- | Translocation Factor fob E‘odder v‘ . | not used' [ 1,000E+00 | e [ 2Iv(3)
R19B | Dry Foliar Interception‘Fraction for ‘Nouiieafy | 2.500E-01 | 2.300E<01 | . | RDRY (1)
RI9B | Dry Foliar Interception ract:.on fm:“‘ v | | 2.5008~01 | 2.500E-01 | | RDRY(2)
R19B | Dry Foliar Interc_eptién’ ; | not used | 2.500E~01 | - [ RDRY(3)
%% ) R19B | Wet Foliar Interception Fr | 2.500E-01 | 2.500E-01 | | RWEZ (1)
i R19B | Wet Foliar Interceptio‘n' | 2.500E~01 | 2.500E-01 } | RWET (2)
=% 0 R19B | Wet Foliax rnte:ceptmn ‘¥rqotisn for Fedder - | not used | 2.500E-01 | . | RWET (3)"
R19B | Weathering Removal Coristant For’ Vegetation " 7. | 2.000E+01 | 2.0008+01 | | wram
R ¢ RS | » | | !
C14 | €-12 concentration in water (g/cm"‘*S) ] not used | 2.0008-05 | | C12wTR
Cl4 | .€-12 concentrdtion in contam:.nated soil (g/g) | not used | 3.000E-02 | . | cizcz
cl4 | Fractien of vegetat:.on‘ clrbon “£fom soil [ not used '| 2.000E-02 | | csorn
€14 . | Fractién of vegetation carbon from air | not usea | 9. 800E—01"| S ; | cair
ci4 | c-14 evasion layer th:.ckne s in soil (m) I noc used |3 000E—-01 1 . T | bMc
Cl4 | ¢-14 evasion flux | not used | 7.000E-07 | — | EVSN -
vt s c1a | ¢~12 evasion flux ; | not used | 1.000E-10 i /E " - | REVSN
’ Cl4 .| Fractibn of gr_ain o | not used | 8. 000!‘.—01']‘ —-— | avre4
{ €14 | Fraction of grain i " | not used .| 2,0008-01 | 5 : | avFes. .
" c14 | ncF correction factor for gaaeous forms of (:14 | not used I'OF:OOOEH}O_:]' ' ; | cozr
| ! ! I N SR RER I ;
~ STOR | Storage times of contain:.nated. foodst [ I i N | . :
§ STOR'.I Fruits, non-leafy: vegetable , and gr I 400E+01 | 1. 40ﬂn+01i | | STOR_T (1)
{ . STOR | . Leafy vegétables o)L, 000E+00 1 1. ODOEH)O_ [ | STOR_T(2)
STOR |  Milk™ : ' | 1.0008+007] 1.000E+00 | | sTom T(3)
STOR | Meat and'poultry =~ -7l D emans | 2.0008¢0L | 2\ 000E+017;_,, ' | sTor_T{4)
sToR | Fish R S} 7.0008+00 | E+00 | ] STOR T(5)/
STOR | Crustaced and mollusks ] 7-000E+00 | 7. ooum+uo‘ | | STOR_T(6)
STOR | Well watex : | 1,0008+00 | 1.000E+00 | . { sToR T(T)
STOR | Surface watex ! | 1.000E+00. | 1.000E+00 | | sTor % (8)
STOR | ';.ivestcick fodder | 4.500E+01 |- 4.500E+01"| | sTOR T (9)
: o ! R | I
RO21 | | not used N | FLOOR1
ROz1 | | not nsed | 2.400E+00, | | DENSFL
RO21 | | not used | 47000E-01 | | Tecv
RO21 | ] | not used | 17000E-01 1 | TPPL
RO21 | Volumetr:.c water content K the cover material | not used |'s. DUDE—OZ‘ ] N | en2ocv
RO21 | Volumetric water content ‘of’ the foundatlon ’ | not used | 3.000E-02 | | PH20FL
RO21 | Diffusich coefficientf " [ L |
R021 | -in coVer material , " | not used } 2. OOOE—OG P o | prFcy
R021°|  4n foundation material | not ‘used | | 3.000E-07 | | DIFFL
R021 |  in contaminated zoné 'soi | mot Gséan_l 2.000E- 06| | pIFcz
; R021 | Radon-vertical. dimens:.on ‘of mixing (m) | not used .' | 2.0008+00 | — | mqx
©" ROZ1 | Average building air exchange rate (1/hr) | not used, ] | REXG
RO21 | Height of the building (room) (m) : N v L xiptwii:sé;dk | | HRM
! RG21 | Building interior area factor e | not .us_efd | | FAI
i RO21 | Building depth below ground surface (m)”: | rot used '; ) | . a | DMFL
! ! 'RO21 | Emanating.power of Rn-222 gas ; .| not used‘ ! ; — : | EMANA(1)
+%-1 CRp21 | Emanating power of Rn—Z»ZO‘ ‘ | not used’ 1 | . | EMANA (2)
e R o | ! !
‘ TITL. | Number of graphical time points [ 32 | | neTs
CmrTL | Maximom number of inteézation points. for. dose | 17 ] -— | LyMax




RESRAD, Versiém 6.3 T4 Limit = 180 days _ 11/16/2007 _09:24;; Page’ 7
Simmary : Indian Head DCGL 3 pCifg~ 7 File: Indian Head 3 pCi.RAD

Site-Specific Parameter Summacy -(continued)’ ™’ :

| .| - vsex | - Jrvas " Used by RESRAD | Parametexr
Menu | ’ . Parameter” " ' | ‘Isput | Dpefault-} (If different from user inmput) | Name
TITL | Maximum number of integration points fox risk | 257. | - | e | Kymax
- . . 1 1 9] 1 N
W
Summaty’ of "Pathway Selections .
Pathiay [* User Selection

geel == eWtErndl ‘gamma 'Y |7 " active
2 '~ inhalation (w/o xadon)| active ... . . .. e Y )
3 -~ plant ingestion | “acyti‘{e‘ '
4 =~ meat ingestion 1 suppressed
5 ~= milk ingestion | su;;p:;essed, P
§.-~ aquatis foods™ | qup‘;:é»ssed:_‘
7 -~ drifking vater |7 active .
8 -— soil ingestion V | active
8 —=-radon s, e | ’ts:{:é}_ireséékdm
Find peak pathway doses | active
N - s 3 L.

Vet ;
A
ot i !
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Swmmary @ Indian Head DCGL 3ipCi/g. © ™ """ "“File: Indian Head 3 pCi.RAD
Contaminated Zone.Dimensions . B 'In‘it.i.al"”Soii":cqn'cen‘trations, pCi/g

- 152,49 square meters |, 7 - Th-232 3.000E+00 . . ’ S 7 ) L

2015 -meters. . . e g - . i

0,00 meters- - -

s

.Potal Dose TDOSE(t), mrxem/yr’
Basic ‘Radiation Dose Limit = 2,500E+01 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at.Time..(t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t):  1.182E+00 2.710B+00. 5.8949E+00 1.301E#01 1.738E+01 1.040E+01. 0.000E+00 * 0:000E+00
M(t): 4.730B-02 1.084E-01 2.380E-01 '5.563E-01 6.950E-0L: 4,159B-01  0.000E+00 0.000E+00

i,

Maximum TDOSE(t): 1.74BE+01 mrem/yr at t = 25.44 * 0,05 years

 Total Dose Contributions TDOSE'(S.,";-},:E) "fé’u: Individual Radionuclides, (i) -and Pathways (p)
As mrem/yr and Fraction of Total Dose At £, =.2.5448+01 years

1

Water Independe E‘iéathjwa_ys (Inhalation excludes;radon)

~Meat .- o o Milk . Soil

Ground Inhalation Radon o 7 - Eian’l;_ e
Radio- - SR -
Nuclige 'inrem/yr fract. mrem/yr .Eract. mrxem/yr fract. mrem/yx . fract. mrem/yz fract. mrem/yr fract. mrem/yx fract
Nuclide B ) . B : .

Th-232 1.571E+01 0,8989 2.314E-~01 0.0132 0.000E+00 0.0000 1.307E+00 0.0748 0.000E+00°0.0000 0.000E+00 0.0000 2.282E-01 0.013

Total 1.571E+01 0.8989 2.314E-01 0.0132 O0.000E+00 0.0000 1.30'7E+00,D.0748 0.000E+00 (.0000 0.000E.HOO 0.0000 2.282E-01 0.013

(

Total Dose Contiributions TDOSE(i,p,t) for Individual Rz-idiom.gcl;i.des (i} and Pathways (p)
" as mrem/yr and Fraction of Total Dose At t = 2.544E+01 years ’

Water Dependent Pathways

Water ©., ®ish : Radon . " Plant . Meat " Milx BYl Pathways*
Radio- : = - - -
Nuclide wmrem/yr fract. mrem/yr £ract, mrem/yr  fract. ' mrem/yr fract. mrem/yr fract.. mrem/yr fract. mrem/yr fract
Muclide . ’ o

Th-232 0.000E+00. 0.0000 0.000E+00 00000 0.000E+00 0.0000 ‘0.000E+00 O.QOOOL 0.000E+00 0.0000 0.000E+00 0.0000 1.748E+01 1.000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 " 0.000E+00 0.0000 - 0.0003400 0.0000 - 1.748E+01 1.000.

.

*Sum of all water'independeut and dependent .pathways.
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Summary : Indian Head DCGL 3 pCi/¢ ™’ o E‘.\.le. Indian Head 3 pCJ. RAD.
LEY
Total Dose contributJ.ons TDOSE(J.,p,t)“‘ for Indlvidual Radionuclides (i) and Eathways {(p) a
B SR “A$ mrem/yr and Fractxon £ Total Dose At t = 0.000E+00 years - . - ' .
i At . \ ‘ . N
( Fw - Water Independgn;t Pathways gIglgalafion exclude}s radon)
e "1 eround Inhalation Radon . Blant . -} | Meat. o Milk Soil -
Radio- : — i e e it
Nuclide -mrem/yr fract. 'mr'bem/y::;'fracf.“" mrem/yr fract. . mrem/yr f,,::'acj;v. ,lszrem/,yr,:,‘f'ract: o mrem/ Y fract, mrem/yr £ract §
The232. 5. 7758-01 0. 4884 2/4028-010.2032 o.oooquo' 0.0000  1.3128-01 0.1617..0.000E+00 0.0000: " 0.000E+00 0.0000 1.735E-01 0.146 |
i ) T . ..,,5.7751~:~01~0.qa_a4' z::sz—b; 0.204%" 0. 000E+00 '6:.opfp‘ok ¥ , 0.1617 -0, 000E+00. 0+, 0000: : 0.PO0E+00 00000 1.735E~01 0.146
B A ORI CERL LT P ENAn e s E T :
Total Dose Contrilbutions TDOSE(J.,p,t) fo: Ind:.vidual Radionuclides (i) and Pathways {p}
2y7d RN j.\5 nu:em/yr and Fractibn of Total Dose At .t = 0.000E+00 years -
.Water Dependent Pathways s
. Rater Fish Radon- .~ cPlant .. Meat ‘Milk | All pathways* '
Eadiﬁ-' i - i N ) - . _ o . ‘
Nuclide - mrem/yr - fract. ™ mrém/yf fract.  mrem/yr fract. “mrem/yr £ract.’ mrem/yr. fract.:. mrem/yr :fract. mrem/yr 'fract
Th-232 0'.OODE+00 0.0009 0% 000E+00 0. 0000 0'.000E+00 0 OOOOY Ok.pﬂpE+Q‘Qt 0.0000, ...0,.000E+00..0..0000.. 0.Q00E+00 O._DOOO 1.182E+00 1.000
. Total..-~0.0008+00:0:0000 '0‘.000E+00" 0.0000 " 0.000E+00 b.»oqool'fo.giokfn:ﬁg'b. 0.0000. 0, D00E+00. 0,0000.:0; POOE+00--0:0000 1.182E+00 1.000
*Sum of all water independent and'dépenden-t pathways. .
PN
- i
li




RESRAD, Version 6.3 T Limit='180'days 11/16/2007 09:24 Page: .10 -
Summary : Indian Head DCGL 3 pc:./g ' .7 rile: Indian Head 3 pCi.RAD
T - S SIS - Total Dose (:cnt::.butions TDOSE(:.,p,t) foz Indiv:.,‘ ual Rad:.onuclides (i) ‘and Pathways (p)

i As mrem/y: and. E‘ract:.on of Total Dose At t 1.000E+00 years

’ Wai:e:‘ iﬁ&i)epéf\dént; Pathwayﬁ_ (Inhalation excludes- radon)

R Ground - " Inhalation’ Radon = VPlant,,; . oMeabn e omg1RR Soil -
-.Radio~. e e e e e -

:N,uclide:‘ mrem/yr - fract.: m.rem/yz: fract.  mrem/yr fract. lfq;:_em(y,r’ fract.. . mrem/yr :fract: - mrewm/yr ~fract. mrem/yr fract.

- Th=232.+ 1.901E+00' 0. 7015 2. 403E-01-0.0887 0.000E+00 0.0000 3.857E-01 0.1423..0.000E+00 0.0000 = 0.000E+00"0.0000  1.831E-01 0.067

- ;Total ' 1.901E+00:0.7015 ~2.4038-01 0.0887 ~0.000E+00 0.0000 3.857E-01 0.1423 0.000E00 0.0000 0.000E+00 0.0000 1.831E-01 0.067

g v {8 < Potal Dose Contr:.but:.ons TDOSE(:L,p, t) for Ind:.v:.dual Radionuclides (i) and Pathways (p)

gt 8 : rem/yr and Fract:l.cn of Total Dose At t = 1. 000E+00 years
Wéi:er DPependent Pathways
ral Watex i Fish Radon - Plant . Meat .- 'M;le' . "All Pathways*
“Radio- e e e S . . ’ o

+Nuclide -mrem/yr: fract.  “mrem/yr” fract. ““mrem/yr fract. nrem/yr ‘fract.  mrém/yr.. fract. . -mrem/yr . fract. mrem/yr fract

. Th-232 - 0:000E+00-0.0000 ~0.000E¥00 0.0000 0.000E400 0.0000 0.000E+00 0.0000.,.0,0D0K+00 0.0000--0,000E+00-0.0000 2.710E+D0 1.000

2. Total - 0,000E+000.0000" 0.000E+00° 0.0000 ~0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0006 2.710E+00 1.000

*Sum of all water independent and dependent.pathways.

‘ //“’\\{




RESRAD, Vexsion 6.3 T4 Limit = 180 days |, 11/16/2007 09:24 .Page 11
Summaxy : Indian Head DCGL 3 pCi/g - ) i : Fi],e‘i Indian Head 3 pCi.RAD
Total Dose cOntrJ.butJ.ons TDOSE(i p,t) fo: Ind:.v:.dual Radlonucl:.des (i) and Pathiways (p)
: ‘ ‘ AT _As mrem/yr and P act:x.on of Total Dose At t = 3.000E+00 years
: \ . . " Watex indqpe__mlent Pathways (Inhalation excludes radon)
- Ground Inhalation Radon Plant, . . Meat . .. . Milk Soil
Ratiio- R

Nuelide  mrem/yr fract. Wm'fem/vyr fract . 'm.;:em/yr fract. "n@rem/y;:_ fract, m;eﬁ/y;, fract.. . mrem/yr fract.
o ot i i EART R TN S gt P Tohed = ~drsbar D b T X

mirem/ y&: fract

" $h-232 '4.B14E400 0.8083  2.428E-01 0,0408 0.000£+00.0.0000 6,914E<01 0,1162 ,0.000E400 0.0000 . -0.000E+00 0.0000

2.006E-01 0.033

4

Total Dose CDnt:J.butJ.ons TDOSE(i,p,t) for Indlv;.dual Rad:.onucl,:.des (.'I.) and Pathways {p}
) " As mrem/yr and Fract:.on of To\‘:al Dose At £ = 3. 000E+00 years

Water Dependent Pathwaya

Water ] Fish B Radon o Plant Meat . . . C o oMilk .

" fotal 4.814E+000.8093 2.428H-01 0.0408 0.000E+00 0.0000, 6.914E-01 0.1162. 0.000E+Q0.0.0000..0.000E+00. 0,000

2.006E-01 0.033 -

‘All pPathways*

‘ ’ Radio- —

Nuclide mrem/yr f.‘ré‘t':i:.‘ inz;em/yz. fract. mrem/yr fract.  wrem/yr Zfract.

fract.. mrem/yxr ;;;‘.;act.

mrem/yxr f:act

“Th-232.0.000%+00- 0.0000 0.000E+00 0.0000 0,0008+00 00000 0,000E+00 0.0000..0.000E+00 0.0000 . 0.0008+00 0.0000

5.949E+00 1.000

. Y
; o
o “Total ~ 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0D 0,0000 0,000E+00 0,0000  0.000E+00 0,0000  0.000E+00, 0.0000 5.949E+001.000

*Sum of all water. independent and dependent pathways.




RESRAD, Version 6.3 . T4 Limit =180 days e 11/16/2007 08: 24 Pagé 12 .
Summary : Indian Head DCGL 3 pCifg~ © U BiYe: Indian Hedd 3 pCi. ‘RAD

Total Dasé’ Contr‘butions TDOSE( ,p,t) for Indiv:.dual Radi.onucl:.des (i) and Pathways (p)
as mrem/yr and’ ‘Fraction of Total Dose At t = 1.000E+0L years

E"‘-W;itér In(‘ie‘péﬁdévx;’t ﬁa”éhﬁays (Ihﬂ&laﬁion excludes radon)

~Ground - Inhalaticn " Raden = . Plant ) _lrleattw . Milk.,

Soil

“Radio-

" mrem/yt. fract, ,: nu:em/yr fract. , iﬁigm/(yzrjfrac;';. _ mrem/yr - fract.

" iNuelidé” mrem/yE - Fracts”

nrem/yr. fract

- g e i cn ‘. R BT S ] ST A R Y s I L £ni 0 ; R )
“Th-232 71122284017 08789 12 4918-01 0. 0179 "0.000E+00 0.0000. 1.208E+00 0.0868 .0.0D0E+00 0.0000 0,D00E+00 0.0000

2.337E~01 0.016

“ipotdl t'1.2228¢0170.8784 “2.4518-010.0179 ~ 0.0008+00 0.0000 1.2088+00 0.0868. 0.00GE+00 0.0000 0.000E+00 0.0005

Total Dose Contr:.but:.ons TDOSE(:L,p,t) for IndJ.vidual Rudionuclidea (i} and Eathways (p)
© as m::em/yr and ‘Fraction of Total Dose At £ = 1.000E+01 years

" Water Dépendenl: Pathways.

" water T pisn T Radon Plant - . . Meat - Milk

2.337E-01 0.016

All Pathways*

Radig-  — - AL . : e e — - = —

" Nuclide * irem/yr “fract.

¥ mrem/yr fract.  mrem/yr fract.. : mrem/yr £ract.- : mrem/y; fiaqt.v kmzen_:/y}:; fract.

meem/yxr fract '

Hphe2%2 0. 000E+00 00000 0.000E+000.0000 ' 0.000E+00 0.0000 - O.DOOE+OQ 0.0000_0.000]31—001 0.0Q(_JO_ D.Q()Oiﬂpo 0,0000

1.391E+01 1.000

TR ST T e T I S |
“rotal [ 0.000E+00 0.0000 “0.000E+00 ©.0000 0.000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

1.391E+01 1.000




< Total- ~1.566E+01 0.9013 2.234E-01 0.0129 0.000E#00 0.0000. 1.271E+00 0.0731 : 0.000E+00. 0.0000" 0. 800R<00 0

- Radio=

Nuelide mrem/yr E£ract. meem/yr f.:ract. ’mrem/yxv:' fract, . mrem/yr ,fract. . mrem/yXr - fracti - mrem/yr '.if.rl;’act:.~

Th-232  0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.000

RESRAD, Version 6.3 T Limit =

180 days | . 11/16/2007 03:24 . Page -13
Summary : Indian Head DCGL 3 p’Ci/l R .

F:Lle- Indian, Head 3 pC:. RAD " .- 0 e s ;

Total Dose COntr:.but:.ons TDOSE(:L,p,t) for: Individual: Rad:.onuclldes (i) and Pathways (p)
L As mrem/yr and Fr ction of Total Dose At t = 3.000B+01 yeaxrs

Water -Independent ,F.a.;‘ih."'?ys;_,, (Inhalation excludes xadon)

Ground Inhalation Radon . Plapt, w0 Meat i T oMilk
sadic- " ) " - SR o

Muclide -mrem/yr fract. . mrem/yr ':fraét‘; xﬂn.f:em/yyr_l fract, . mrem/yx. fxack.. -mrem/yrfracty “fzem/yE”Eract.

e R T

mrem/yr . fract

Th-232 1.566E+01 0.8013 .2.234E-01 0.0129  0.000E+00 0.0000.  1.271E+00 0.073L 0.000E+00 0.0000“0.000£¢00 .0000

6

2.209E-01 0.012

L0000

Total Dose cOntr:Lbutions TDOSE(J.,p, t) . for Individual Radionuclides (i) and Pathways (p)

3 ! 4‘em/yr and E‘ract:.on of Total Dose At t = 3.000E+01 years
. . . . Water Dependent.Pathways’
Water Fish . ’ Radoniv_ . Plant - ; Meat ¥t Milk

2,2098-01 0.012

All Pathways*

nrem/yr " fract

ik

.0.000E+00 .0, 0000. 0 000E+00 030000 -0:000&400 0.0000

1.738E+01 1,000

Total . 0.000E+00 00000 ~0.060E+00 0.0000 0.000E+00 0.0000.. 0.000E+0Q.0.0000;:0,000E+00 0.0000 +:0,000E+00" 0’0000

N DRSS S

*Sum of all water independent and dependent pathways.

1.738E+01 1.000




RESRAD, Version 6.3 s Limit = 180 days “ 1171672007 Doiz4 Pag_
Summary : Indian Head DCGL 3 pCi/g:: fest F:Lle. Indian Head 3 pCi RAD
. . . /
Total Dose’ contributions TDOSE(i,p,t) Ind:.v:.dual Radionuclidea (i} and Pathways (p) <
As mrem/yr @ngd” Fract.mn of Total Dose At t = 1.000E+02 years .
N\,
Fratert Iﬁdé[‘a‘é_nde‘nt' P.:f'iihwqy's :(I'z;halation excludes radon) C
eround . Inhalation” Radon Plant . Meat. ... . -Milk 8oil

Nuclide mrem/yx; fract oo mrem/yE " Frasts ;’-'P;M_.em/y;;if"*’)frgéj"f. "mzerrn/y;: /fract:. - mrem/yr . fract. . .mrem/yr -fract. mirem/yr _frac-t' ’

‘;_0’00;3:!-00', 0.0000...0.000E+00-0.0000- 9,170E-02 0.008

- Th7232 ;684??00 0.9313 9.2536-02 0.0089 ' 0000400 0.0000 ~ 5.301E-01 0.0510 -

S E = g =,
ik B B - . PR S S O e

. Total...9.684E+00 0.9313..9.253E-02 0.0089" 0.000E+400 0.0000" 5.301E-01 0.0510 0.000E+0¢ 0.0000 0.000E+0Q 0.0000 . 9.170E~02 0.008
Total-Dose Contribut:.ons TDOSE(i,p, 1:) fcr Ind:.vJ.dual Radionuch.des (i) and Pathways {p}
et T ah KE nu:em/yr and Fraction. of Total Dose At t=1, 000E+02 years
““fater Dependent Pathways

Water - . .. Fish ® Radon " Plant . Meat .. .. Milko. All Pathways*

Ra.dio— . - T Ty RS .
Nuelide np:em/yr : fract < .mrem/yr fract. mrem/y.f fracti ' mrem/yr frag:f;. _mrem/yr fract... mrem/yr- fract.. mrem/yr fract

.. 0000 -.0-000E+00--0.0000 1.040E+01 1.000

e

:ﬂrh—zazﬁ;o;poozfoogoioooo"0.000E+00fo:0000 *oioboz+naro;9000"u oooz+oo 0. oooo

. Total.. 0.000K+00:0.0000.0/000E+00 00000 G:000EX00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 '0.000E+00 0.0000 1.040E+01 1.000

SRS

“*Sum of all water independent and dependent pathways.




RESRAD, Version 6.3 s Limit =~ 180 days 11/16/2007 09:24 - Page 15
Summary : Indian Head DCGL 3 pCi/g B : ‘Fi.f[é;; Indian Head 3 pCi.RAD

Total Dose Contributions TDOSE{i,p,t) fox I‘xvxd:i.vidu,_a‘l\‘ Radionuclides (1) and Pathways (p)
] AS W¥ein/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation . ° Radon Plant - Meat ;... oMilk ) Soil
Radio- - —_ - o - . —— ———— s
_-Nuclide wmrem/yr fract. - mrem/yr fract. mrem/yr - fract. ‘ mrem/yr ‘fract..  mrem/yr. .fract. .. TMrem/yri-ffact.  mrem/yr = fract

_ Th-232 _ 0.000E+00 0.0000° 0.000E+00 0.0000 ~0.GOOE+00 0.0000 0.000E+00 0.0000 0,000E+00.0,0000- 0.000E+00 0:0000 0.000E+00 0.000

. Total. . 0.000E+00 0:0000.-0;000E00 00000 000006 0 0000 0.000E+00_0.00
- PRI P L KRGS PP R N W :

I L

0.000E+00. 0.0000: 0. 000E+30: 00000 0.000E+20 0.000

Total Dose Contributionsg TDDSE(i,p,t) for Ind;vid“alvﬁagf{?nugl;id‘es (1) and pathways (p)

- e s SD melion 000 Agirem/YE and ‘Frattion of Total Doserﬁt t = 3.000E+02 years
. Watex Dependent Pathways
Watex ‘Fish . Radon : Plant Meat - - Milk _All Pathways*
Radio- : : . L . - /

Nuclidé mrem/yr. fract. - mrem/yr fract.” = mrém/yr

fract. xbm:envllyr‘ fract. . mrem/yr _fract. ..mrem/yr. fract. mrem/yr fract -

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 ° U 000E+G0 0.0000 G.000E+00 0.0000 0.000E+00. 0.0000...0,000E+D0-0.0000 0.000E+00 0.000

. 0.000E+00.0.0000 .0,000E+00; 00000 0.000E+00" 0.000

-000E+00 0.0000 - 0:000E+00°0.0000 0.000E+60 0.0060  0.000E+00 0.000

5 . S

. *Sum of all water independent and dependent pathways.

C ‘




RESRAD, Version 6.3 . T4 Limit = 180 days  11/16/2007 09:24 Page 16 v et s
Summary : Indian Head DCGL 3 pCi/g =~ = ) ) " File: Indian Head 3 pCi.RAD
st T Y w Tutal Dose cantributions TDOSE(J.,p,t) for Ind:.vidual Radionuclides .(i) and Pathways (p)
- : " As mrem/y: and Fraction of Total Dose At t = 1.000E+03 years

" Hater 'thd-.epende-nt Eathways (Inhalation excludes radon)

Ground <+ Inbalation = . Radon  Plant. . .. Meat, - CoMilk
Radio- - i . e _ . ey L

©

Soil

Nuclide- mrem/y::“fract. ‘mrem/yr fract: mrem/yr . fract.  mrem/yr . fract. . mrem/yr- fract:" wmrem/yr “fract.

mrem/yr fract

45 Th=232 - 0.000E+00°0.0000 ~*0,000E+00 0.0000 0.000E+00 0.0000  0.000E+00 0.0000 .0.000E+00-0.0000 0:000E+08 0.0000

0.000E+00 0.000

#Total’ ~0.00DEF00 00000 ~ 0’ 000B+00 0.0000 '0.000E+00 0.0000.- 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000

Total Dosé Contn.buta.ons TDOSE(_L,p,t) for Ind:.v:.dual Radlonucl:.des (i) and Pathways (p)
SRR “as mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

Water Dependent Pathways

Water 7 Fish Radon Plant EU Meat - - ) CMilg

Radio=

0.000E+00 0.000

© All Pathways*

‘Nuclida “—hu;é‘m/yr* frdct. " ‘mrém/yr fract. miém/y; f.g:act. mrem/yr  fract. - mrem/yr -fract. - mrem/yr ~fract.

mrem/ f(l: fract

Th-232' “05000E+00  0.0000 6.000E+00

.0000  0.000E+00 0.0000 _0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0:0000 °

0.000E+00 0.000

Total " 05000E+0070.0000 0 000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 - 0,000E+G0 0.0000

*Sum of all water independent énd«\dependent pathways.

0.000E+00 0.000

e




' RESRAD, Version 6.3 T Limit = 180 days 11/16/2007 09:24 - Page 17 ::i » S
Summary : Indian Head DCGL 3 pCi/g ] ‘ . File; Indian Head 3 pCi.RAD

Dose/Source Rat:.os Summed Ovex ALl Pathways :
Parent and P geny Pr:.n :.pal Ra lnnuclide Cont:n.but:.ons Indicated

( \ . . Parent Product Thread ) e e DSR(j,t) At Time in Years (mrem/y:)/(pci/gf
< ' (1) () Fraction 0. ouoz+oo 1,000%+00 3>ooom+oo 1.0008#01: 3.000+01" 1, 000E+02 3.000E#02 1.0008+03
Th-232° " Th-232° ° 1.0008+00 1.662E-01 1.650E-01 1. 6283-01 1,550E=01 1.327E-01 5.496E-02"0.0008+00 0 .000E+00 : i
The232°77 7 Ra-228%0 10008400  1.9858-01 5.6018-01 1,131E+00.2,138E400 2.452E+00 1.451E+60° 0,0008+00 1.5868-31 o %
Th~232 Th-226+D  1.000m+00 2.953E-02 1.783E~01 6,890E-01 2,343E400 3. 20784001, 9608+00' 0. 000E+00 2. 365854 :
Thzat i ghsR(ET . g

Single Radionuclide Soil Guidelines G{i,t) in pCi/g
. . Basic Radiatior Dose Limit = 2,500E+01 mrem/yr

Nuclide L e e e -
(i) . t= 0.000E+00  1.000E+00  3.000E+00 - 1.000E+01  3.000E+01. . 1.000E+02  3.000E€02  1.000E+03

2y 75 212E+00:  ¥1.097E+05 *1.097E+05 -

&

Th-232 ©  6,343+01 2.767E+01  1.261B+01 5.393E+00 . 4.316E+

*At speeific activity limit f

" stmimed Dose/Sourde Ratios DSR(L,t) in (mrem/yx)/(pCi/g)
and Slngle Radionuclide Soil Guidelines.G(i,t) inpCLlg . .. o wiic: )
v atttmin 5 time of mindmim s:Lngle :adionuclide soJ.l gm.del:.ne
. and-at ‘thiax < tine of maximum total dose = 25.44 % 0 05 years. ... ... T I

Nuclide Initial tmin ‘DSR(i,tmin) G(i,tmin) -DSR (i, tmax) G(i,tmax} . . Nt R LN I LRI
-(1) | (pCi/g) {years) . : (pCi/g) (pCi/g).
'<:: . Th~232 3.000E+00 25.44 £ 0.05 5.826E+00 4.201E+00- 5.826E+00 4.291E+00




RESRAD, Version 6.3 T Limit= 180°days’* V11/16/2007 09:24 Page 18
Summary : Indian Head DCGL 3 pCi/g* Eowdl veiYpijet Indian Head 3 pCi.RAD

Individual Nuclide Dose Siitmed Over All Pathways,
- 'Parent Nuclide and Branch Fradtion Indicated

i.t), meem/yr, . ; o
+01 3.000E+01 1.000E+02 3.000E+02 1. 000E+03

Nuclide Parent . ' THF{i)::-: '

et wuE P oni A1 Uiph
PN ) RENN E A t= o::ooo’s:/'+,oo~1-':¢ovisaé~oo‘ 3.000E400

04 000E+00;

2; Bh=232:+1.000B+00. . 419858°0L 4.9518-01 4:8645-01 4. 6508-01 3.9926-01 1,6498-01 ,0.000R+00

[

1., D00E+00. 57954E501:1%3680E+00" 3. 394+

1,

| 6.4138+00 7.356E+00 4.3538+00 0.000E+00

.0,.000E+00:: \

e P

[

20,.7h7232.. 1.0008+00 ~ 8:859E-02 '5.350E01 2.067E+80' 7.0295400 9. 622E+00 S.B81E+00 0.000E+00_ 0:000E+00

Logh Daior oadd

THF(i) is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Muclide and Branch Fraction Indicated

SRR I :

‘Nuclide. Parent....THF (i) - - . . i . ‘ S(],(:) '
) setdhecve S CE=10.000E+00° 1, 000E¥00° 3. 0005+00

toa

i/g N L I s ORI g, Lol L
-000E+01 1.0008+02 3.000E+02. 1,0008+03- ...

Th-232 Th-232 1.000E+00  3.000E+00 3.000E+00 3.000E+00 2.599E+00 2.997E+00 2.989E+00 2.9678+00 2.B92E+00
Ra=228 Th-232 1.000E+00  0.000E+00 3.3558-01 8.709E-01 1.857E+00 2.349E+00 2.368E+00. 2.3508+00 2, 290E+00

Th-228 Th-232 1.0008400 . 0.000E+00 5.5348-02'3.612B-01 1.527E+00 2.332E400 2,368E+00 2,3505400 .2 .2908+00

W .

THF(i) is thé thread fraction of the parent micldde.  *

- RESCALC.EXE (execution time = 1,10"seconds ¢ ERRE R i N ; 3 o . 16t




APPENDIX B

<\7 ‘ | APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS




O

TABLE B-1

CHEMICAL-SPECIFIC ARARs AND TBCs

SITE 1 - THORIUM SPILL EE/CA
NSF-IH, INDIAN HEAD, MARYLAND
: PAGE 1 OF 2

Act/Authority

Criteria/lssues Citation Brief Description ', - Status Consideration in the EE/CA
Navy's RASO - | Radiation RESRAD DCGLs are derived using RESRAD | TBC The DCGL of 3 pCi/g, which
| Residential . .17 i . . inodellng corresponds to a carcmogenlc risk of
. Radioactivity: - approximately 10”°, was derived using
| (RESRAD) RESRAD (Tetra Tech, 2009).
| Gomputer S .
| ‘Software B .
NRC™ 10 CFR Part NRC guidaEce to |mplément as low | Applicable Applicable during soil excavation
: - 1.20.1101 and. | .as reasonably achievable I | activities. . .. _ .
' 20.1301 constraints on air emissions of R 1
“radioactive’ -material to the
S | ervironment T N : ¥ R :
'| Radiation. .- . |10CERPart. .. |'Radiological criteria for unrestrlcted .|'Relevantand. : E'A site W'" be C°"S'd9re‘ acceptable for
‘ 20.1402 use at closing NRC licensed | Appropriate | unrestricted use if the residual
A | facilities. " o o s eradioactivity that? |sd|st|ngmshable from--
o | background radiation results in Total
Effective Dose Exposure (TEDE) to an
.| average member of the Crl‘_ICa| group..
£ 5 of drlnklng water and that the re31dual
radioactivity has been reduced to.as.low
j ‘ _|-as reasonably achievable (ALARA).
"NRC Radiation 10 CFR Part Relevant and = | During removal action, recovered
20.1801 Appropriate materials will be appropriately controlled.




TABLE B-1

"PAGE 20F 2

CHEMICAL PEClF' C ARARs AND TBCs
SITE !
NSF- H: INDIAN HEAD ;-MAR'YLAND

. Criteriallssues

ConSIderatlon in the EE/CA- Ql -

‘material in-a-controlled or
unrestricted area and not in
storage

ActIAuthofity Citation » Brief Descriptio‘n Status
NRC | Radiation 10 CFR Part Licensee shall coritrol and maintain | Relevant and cover_ed
: 20.1802 ‘constant surveillance of licensed Appropriate riate ly _controlled

Regutations for .
the Control of
‘lonizing Radiation

Radiation . . | COMAR

26.12.01.01

_Provides for protection of public

health and safety from exposure to

»radlologlcal sources

Pl H B T

Relevant'portions ‘of-'COMAR

26.12.01.01 “Supplements”are =
applicable during lirw soil excavatlon
and transport

Notes, Acronyms, and Abbr s
RAF “Applicable

Code of Federal Regulations.
Code of Mary|and Regulations.
.+ Low-level radioactive waste

" Nuclear Regtlatory Commission
ilg. ... . . picoCuries per gram
TBC™" """ To be considered.

int and” Approprlate Reqwrements




TAE}LE B-2

LOCATION SPECIFIC ARARs
SITE 1 = THORIUM SPILL EE/CA
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 1

9

Act]Authority Crlterlallssues

Citation

Brlef Descnptlon

Status

Con5|derat|on in the EE/CA".

No location-specific ARARSs are applicable or relevant and appropnate to the removal action at Slte 1. There are no archeological and hlstorlcal areas,

endangered speCIes or wetlands at Site 1.

Notes, Acronyms, and Abbreviations

ARARs ‘ Appllcable or Relevant and Appropnate Reqmrements

T




TABLE B-3

ACTION-SPECIFIC ARARs AND TBCs
'SITE 1 — THORIUM SPILL EE/CA
NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 2

Consideration in the EE/CA

AcflAuthority - Criterialvlssue's Citation Brief Description Status

‘Radiation

49 CFR Parts 107,
171180, .390-397 -

DOT criteria for packaging and
transportation of licensed material

Applicable

Applicable for transportation of
demoiition- debris to NRC-regulated

facility.

.|29'USC 651-678..

. Governs worker heelfh and safety during
implementation of remedial actions.

Applicable

Applicable to any investigative or
- remedial action at the site.:

Regulations for

Article, Title 2)

and fluoride.

COMAR - _Provides f tection. | Relevant portions of COMAR
the Control of _ 26.12.01.01 - ‘ ‘_jan:d' afety‘ro :'exposure fo: radlologlcal : 26.12.01.01 “Supplements” are :
lonizing Radiation ,'sourcee ) . ‘ -applicable durlng iirw soil excavahon
: ' e b e i e ‘ | and transport. .. I
i | Stormwater::= [-Designand:.o:- | COMAR 26.09.02 f“Requnres measures to control 2w |-Applicable |-Applicable for: land dlsturbance
| Management — | Construction =~~~ =~ | stormwater runoff during removal o ot activity -at Site T (only1 075 square
’ ‘ N alternatlves or development of Iand +| feet). Appropriate control measures
‘ ‘ ‘ . | will be mcorporatedfin,to_,ther,emoval
: i i iy PR , e -action,” :
~Eresion:;and > ~Land-Disturbance ' | COMAR 26.09:01 | Reqmres measures to control -Applicable - ;‘;Appllcable for:land dlsturbance
1 Sediment Control |~ Coolm o o | stormwater runoff durlng removal 7o o activity at Slte 1 (only 1,075 square
| e | alternatives or development of Iand ‘| feet).” “Appropriate control mieasiires
B | will be incorporated into the remioval
: . action.
Ambient Air~ ‘| Ambient Air COMAR 26.11.04 - | Est Potentially Particulate matter will be minimized -
Quality Contro} Quality Standards S Applicable during the removal action using
(Environment. o « ‘monoxide; ozone; nltrogen-OXIdes ‘lead, : '

standard construction practices.




- JTABLEB-3

“ NSF-IH; INDIAN' HEAD MAR\'{ AND

PAGE20OF 2

‘ AgtIAuthorlty b Criterrialls_sues Citation ' Brlef Descrrpﬁtron ; . Status ‘ ‘ ‘
;Qenteral Emission iEmissiOnsf.j: sy | COMAR.26:11:06 ‘iEstabllshes emrssron standards for -| Potentially.: I‘Partlculate,matter wﬂl be mlmmlzed .
Standards, - T e pees e e | isible emissions; partlculate matter,” Applicable | ‘during the removal action using--— |-
‘Prohibitions, and ‘carbon monoxide, sulfur compounds N standard constru ﬂon practices. ..
“Restrictions VOCs, and ﬂuonde and control of NSPS ' :
e e o *sources e - . - L

‘ EN;o_i:’s\e eneration C__OMAR;: ST ‘Limits'seton: the Ievels of noise must be :Apfrilicablea MaX|mum aIIowabIe noise; Ievels erI

P T 26002:03:02 0 [ met; these limits are protective of the T

;health welfare, and property of the’

. “actlvmes ma'yknof-exceed 90. dBA"'durmg
| the day and 75 dBA during the night.

[

nnot be exceeded during the removalv 1
;actlon : ‘ 1

Cods of Federal Regulations.

o Gode:of Maryland Regulations.
L Low—level radioactive waste

- Nuclear: Regulatory Commission

,,,.Applrcable or.Relevant and Appropnate Reqmrements
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COST ESTIMATES
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TABLE C-1

COST ESTIMATE - ALTERMATIVE 2 - EXCAVATION AND DISPOSAL
SITE 1 - THORIUM SPILL EE/CA

NSF-IH, INDIAN HEAD, MARYLAND

R B T O e Tz

S

Overhead-on Labor Cost @ 30% -
o G&AonlaborCost@ 10% - e
Material Cost@ 10% <~~~ =TT oo Em e

G & A'on Subcontract Cost @ 10%
- G'& A on Equipment Cost @ 10%

" Total Direct Cost

Indirects on Total Direct Cost @ 35%

. (Total Direct Cost Arﬁir‘ms_""l?traﬁsﬁodatién and Dispos;ai Casts)

.$161,800

$16,190

PAGE 10of 2
|
‘ Unit Cost . . Extended Cost ‘ N “ )
Item Quantity] Unit] Subcontract Material Labor Equipment| Subcontract Material Labor Equipmen Subtotal
1 PROJECT PLANNING . . . '
1.1 Prepare Constructions/Specifications _ 80 hours $25.00 $0 $0 $2,000 $0 $2,000
2 MOBILIZATION/DEMOBILIZATION AND FIELD SUPPORT . A

2.1 Office Trailer 1 . mo '$202.50 $0 $203 %0 --$0 - $203

2.2 Storage Trailer (1) 1 mo $105.00 ‘ $0 $105° $0 $0 $105
2.3 Vehicles : 1 week $700.00 $0 $0 Y $700 $700
2.4 Equipment Mobilization/Demobilization 2 ea $73.50 $175.00 $0 $0 $147 $350 $497

3. DECONTAMINATION . ‘ :

3.1 Temporary Equipment Decon Pad 1 is $2,000.00 $3,325.00 $350.00 $0 $2,000 $3,325 $350° $5,675

3.2: Radiation Decontamination Services 1 mo. $25,000.00 $0.00 $25,000 $0 $0 $0 $25,000
3.3 Pre/Post Decontamination Survey 4 ea $375.00 $0 $1,500 $0 $0 $1,500

4 BUILDING DEMOLITION :

4.1 Miscellaneous Equipment/Tools 1 week $500.00 $0 $0 $0 $500 $500
'4.2 Excavator, Crawler.Mounted, 1.1/2 cy 1 week $3,000.00 $0 $0 $0 $3,000 $3,000
4.3 Front-End Loader, 80 HP 1 week — $1,600.00 $0 $0 - $0 $1,600 $1,600
4.4 [reserved] : : .

4.5 Radiation/safety Monitoring Instruments & Supplies. . 1 week $2,500.00 $0 $0 $0 $2,500 $2,500

5 D|SPOSAL 8 TRANSPORTATION - . : )

5.1 Waste Acceptanice Criteria Certification Testing 1 ea  $5,000.00 $5,000 $0 $0 $0 . $5,000

5.2 [reserved] o - ‘

5.3 Transportation (per container) 4 ea $7,100.00 $28,400 $0 %0 .$0 .$28,400

5.4 Roll Off Rental . 30 days $10.00 $300 $0 $0 $0 $300

5.5 Container Liner’ 4 ea : $35.00 . $0 $140 $0 50 $140

5.6 Waste_ Burial 3,225 cu. ft. '$32.00 $103,200 $0 $0- $0 $103,20_0

6.0 LABOR ' . B

6.1 Project Manager/CHP 60 hours $35.00 $0 $0 $2,100 $2,100 $4,200

6.2 Radiation Technicians(2) 120 hours . $20.00 $0 $0 $2,400 $2,400 $4,800

6.3 Laborers (3) 180 hours $15.00 $0 $0 $2,700 $2,700 $5,400

6.4-Eqtiipment' Operators (2) '120. hours $25.00 $0 $0 .$3,000 - $3,000 2 #:$6,000

7 MISCELLANEQUS & ‘ T
7.1 Post Construction Documents 40" hr $25.00 $0 $0° $1,000 $0 $1,000
Subtotal $3948  $16672  $19,200 $201,720

$1,920

$5,002
$1,667

et = 4505

$16,190
$1,920

$178,080

$4,342

- $23,341

$21,120

$226,893

$33,353




g TABLE Cotic v i : ‘ 1
v ‘ COST ESTIMATE - ALTERNATIVE 2 - EXCAVATION AN
AT SITE 1 - THORIUM SPILL EE/CA . 2 Gt :
‘ ‘ NSF-IH, INDIAN HEAD, MARYLAND - et e e e i
PAGE206f2 : o

— o Unit Cost ‘ Extended Cost ;
L CMtem ey oo e et B sQuantity] © Unit] Subconitract Material Labor. Equipment Subcontract Material Labor:
; Profit on Total Direct Cost @ 10% o ;

Equipment“

Subtotal ) : ‘ : ' e k e e s $282,935

. Total Field Cost ... $282935

"7+ Contingency on Total Field Costs @ 20% ‘ : S ‘ $56,587

¢ TOTAL COST 7 %7 : e S : ok T s 83395220

¥

4
-

e
e ;
3 = E: b i =
0 S
by




