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ANL Decommissioning Training Course

November 14-17, 2016

The Tuscany Suites & Casino

Las Vegas, NV, USA

Date Time Slot Activity Speaker #
M, 11-14-16 8:00 - 8:15 AM Registration / Sign-In / Opening Remarks Larry Boing, ANL
M, 11-14-16 8:15-8:45 AM Attendee Introductions Participants
M, 11-14-16 8:45-10:15 AM Introduction to Decommissioning Larry Boing, ANL 1
M, 11-14-16 10:15- 11:15 AM Environment Safety & Health in Decommissioning Joe Carignan, Carignan & Assoc 2
WM, 11-14-16 | 11:15 AM - 12:15 PM LUNCH (on your own}
M, 11-14-16 12:15 - 1:30 PM Waste Management in Decommissioning Mark Kirshe, ReMuke 3
M, 11-14-16 1:30 - 1:45 PM GROUP PHOTO Exact Location & Timing TBD
M, 11-14-16 1:45-2:30 PM Site / Facility Characterization Tom Hansen, Ameriphysics 4
W, 11-14-16 2:30 - 2:45 PM BREAK
M, 11-14-16 2:45 - 3:50 PM Planning and Management Joe Carignan, Carignan & Assoc 5
M, 11-14-16 3:50 - 4:50PM CS-Georgia Tech Characterization Tom Hansen, Ameriphysics [
M, 11-14-16 4:50 - 5:00 PM Q&A / Discussions / Videos ALL
Tu, 11-15-16 8:25-8:30 AM Opening Remarks Larry Boing, ANL
Tu, 11-15-16 8:30 - 9:30 AM Decontamination Technologies Larry Boing, ANL 7
Tu, 11-15-16 9:30 - 10:45 AM Cost Estimates for Decommissioning Joe Carignan, Carignan & Assoc 8
Tu, 11-15-16 10:45 - 11:00 AM BREAK
Tu, 11-15-16 11:00 - 11:55 AM CS - Shield Source - a Canadian Tritium Self-Luminous Sign Manuf D&D Dave Tucker, McMaster University 9
Tu, 11-15-16 | 11:55 AM - 1:00 PM LUNCH (on your own)
Tu, 11-15-16 1:00 - 2:00 PM CS - DOE/NNSS Radioactive Waste Management Program Scott Kranker, NSTec 10
Tu, 11-15-16 2:00 - 3:00 PM Historical Hazard Identification Paul Corrado, Consultant 11
Tu, 11-15-16 3:00-3:15PM BREAK
Tu, 11-15-16 3:15-430PM CS - Marcoule UP1 & Bldg 324 Decommissioning Didier Equilbec, AREVA 12
Tu, 11-15-16 4:30 - 5:00 PM Q&A / Discussions / Videos ALL
W, 11-16-16 8:25-8:30 AM Opening Remarks Larry Boing, ANL
W, 11-16-18 8:30-9:30 AM Evolving Technologies Didier Equilbec, AREVA 13
W, 11-16-16 9:30 - 10:40 AM Dismantling Technologies Larry Boing, ANL 14
W, 11-16-16 10:40 - 10:55 AM BREAK
W, 11-18-16 10:55 - 11:55 AM Final Status Surveys/License Termination Tom Hansen, Ameriphysics 15
W, 11-16-16 | 11:55 AM - 12:45 PM CS - Reactor Vessel Disposition Mark Kirshe, ReNuke 16
W, 11-16-16 12:45-1:45 PM LUNCH (on your own)
W, 11-16-16 1:45-2:30 PM Decommissioning Community & Knowledge Management Resources Larry Boing, ANL 17
W, 11-16-16 2:30- 2:45 PM BREAK
W, 11-16-16 2:45- 345 PN CS - Decommissioning Activities at the DOE-NNSS Reed Poderis, NSTec 18
W, 11-16-16 3:45-415PM Key Concepts to Take Home Larry Boing, ANL 19
W, 11-16-16 4:15- 430 PM Q & A/ Discussions ALL
W, 11-16-16 4:30 - 445 PM Distribution of Certificates | Closing Remarks / Book Drwg Larry Boing, ANL
Th, 11-17-16 | 7:30 AM - 5:00 PM TOUR OF NNSS (the old NEVADA TEST SITE) An NSTec Representative 20
Internet Resources for Decommissioning Larry Boing, ANL 21
ACRONYM Listing Larry Boing, ANL 22
International Decommissioning Larry Boing, ANL 23
Soil Clean-Up Larry Boing, ANL 24
Case Study - JANUS Reactor Decommissioning Larry Boing, ANL 25
Deactivation Process Larry Boing, ANL 26

For NTS/NNSS Souvenirs

NTS Historical Foundation's "Atomic Testing Museum

755 East Flamingo Road

Las Vegas, NV 89119-7363

Phone: 702-794-5151

http://www.ntshf.org/

Note - Limited hours of operation - great visit / souvenirs - visit Sunday or Friday
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Argonne Decommissioning Training Course

Thursday — November 17, 2006

.00 a.m, Rvan's Express bus arrives at C-1 Building, rear entrance, Marth Las
Vemas Facility (far northeast corner of B-3 parking lof),  Meet Robert
Eeller, Institutional AfTairs, National Security Technologies (NSTec) at

flag pole.
05 am, Depart for the Tuscany Suites & Casino, 235 East Flamingo Road,
T30 am, Armive at the Tuscany Suites & Casino. Meet Larry Boing, Course

Director, Argonne National Laboratory and visitors at valet entrance.
7:45 am, Depart for Mercury,

00 am. Arrive af Mercury Badge OfTice for badging. Photo identification is
required at time of badging. Foreign nationals must provide a
passport at time of badging.

- am, Deepart for Crate 100,

%25 am. Agrive at Gate 100 for badge check.

930 a.m, Depart for Engine Maintenance Assembly and Disassembly Facility
(E-MAD).

1000 a.m. Agrive at EEMAD. Briefing by Reed Poderis, Environmental Restoration

Program Manager, NSTec.

130 a.m, Drepart for Mercury Cafeteria,
11200 a.m. Arrive at Mercury Cafeteria. No host lunch.
12:00 Moon Depart for Area 5 Radioactive Waste Management Complex (RWMC),

A camera is anthorized on tour for a group photo at Sedan Crater and will be controlled by
Robert Keller, Briclings are unelassified.

FOUR FOREIGN NATIONALS

Monaged and Dparated Dy Natlonad Sacurlty Technodogles, LLE




12:15 p.m. Armive at Area 5 RWMC, Meet Tom Hergent, Facility Manager or Jon
Yonko, NSTec,
12:40 pum. Depart for [eecap Ground Zevo (GL) via drive-by briefing of Area 3
Radioactive Waste Management Site.
1:20 p.m. Arrive at leccap GZ. Briefing by Robert Keller,
1:45 p.m. Deepart for Sedan Crater,
2:00 p.m, Arrive at Sedan Crater, Group photo
2:13 p.m, Depart for Apple 11 houses. Optional
2135 pam. Arrive at Apple 11 houses, Drive-by briefing.
2:45 p.m, Deepart for Mercury, Building 600 {Blue Box).
3:25 p.m. Arrive at Mercury Building 600, Rest stop
340 pum, Depart tor Gate 100,
345 pm, Arrive at Gate 100 for badge check.
3:50 p.m. Depart for Tuscany Suites & Casino, Las Vegas.
5:05 p.m., Armrive at Tuscany Suites & Casino
5:10 pom. Ryan's Express bus and escorts depart for C-1 Building, rear entrance

Morth Las Yegas.
5:35 p.m, Arrive at C-1 Building, rear entrance, Bus released.
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Regulatory Requirements

safety < performance

ctivities relating to an ongoing Environmental
Management campaign at the MNevada Mational
Security Site (formetly the Nevada Test Site)
are subject to a number of

lecleral and state regulations.

£

cleanup + closure

on the Mevada MNational Secunty Sire and pares
of the MNevada Test and ‘Training Range (which
includes the Tonopah Test Range) rhat were affected by
years of nuclear pesearch, production, and testing. Under
the agreemient, the Bovironmental Management program

These requirements  govern
environmental E]:snup,
EMEEPCOCY  PeAPONRe,  Wasle

dizposal, and other operations.

b Srare requirements are in place
to address the environmental,
econamie, and safety concerns
of  Mevadans; f

while federa)

laws ensure sites throughout
the LS. Department of Energy Complex (DO are
pursuing responsible and practical measures ro reduce
eovirommental  liabilities  on
land, These rfate and federaf
repulations work together 1o
reduce risk to workers and the
public protecting  rhe

fed l:ra]l].' -controlled

The State of Nevada
Divigion of Environmental
Protection malntains
repularory rnnpmmil)ﬂjl}- e
Envirnnmental Management
activities at the Nevada
National Security Site,

while
environment.

Federal Facility
Agreement and
Consent Order

Environmental Protection

n 1906, the State of Mevada Division
I of

(MDEP) negotiated an agteement
with the DOE's National Nuclear Security |
Administration Nevada Site Office called :
rhe  Feder! Tacility Apreement and Conrent Crler;

or FEACKL  The agreement established a
sreategy for managing sites and Facilities

Definitions

-

st

Identify and group sites according o the natare of the
coftarming o,

Investigare cleanup alternarves;

Fatablish specific sampling and monttodng requirements;
Ensure cooedination and cominunication amaong
participancs ncludes federal, contractar, and Stare
representatives): and,

Develop cost effective approaches to site management.

Agtreement in Principle

nder an gt e Piinpl,
| the DOE has agreed to peovide

financial support o the State
| of Mevada for enhanced enviconmental
L and health aversipht, as well as associated
monitoring actvities.  The Agreement
| also spells our the Mevada Sire Officels
commitment to  aisist 0 emeggency
manapement initiatives oo protect  the
| health and safery of citizens throughout
. Mevada.

" Although the State of Mevada does not
y  have regulatory authosity over radioacive
- waste, the Mevada Site Olfce and the Srare
- of Nevada cotered into a foinr Low-Leve!
Warte Cwersight sreenend (attachment to
the Agreewen! fo Priveinde), which increases
MDBEP: involvement  in activities

Hazardous Waste: Solid waste, or a combination thereof, containiig constituents that are toxic, corrosive, teactive,
ignitable, or specifically identified by the L5, Environmental Protectdon Apency as “hazardous.”

Low-Level Waste: Radioactive waste that cannot be characterized as high-level, transuranic, spent nuclear fuel, or by-

product matetials.

Mixed Radioactive Waste: Waste thar containg hoth hazardous and sadioactve constinients

|
Radioactive Waste: Matenals with no future use thar have been contaminated by a nuclear process, therehy containing i
unstable elements (such as hydrogen, plutonium, or uraninm) which emit radiation, l




Regulatory Requirements

associated with bow-level radivactive waste disposal ar
the Mevada MNational Secunty Site. By enletiig o
the  Apreement, the

The Adomic Fnerey s, Mevada Site Offce and
first passed in 1946, | the State apree o share
is the basts for all all pertinent information

regulations governing the § concerning waste  types

use of nuclear material
in the United States.
‘This includes authonty
over the disposal of
radinactive waste.

and  quantities, In
addidon, the Agreement
authorizes the State to
cotdduct prompr reviews
of documents and  site
management procedures,

National Environmental Policy
Act

T he Matema! Emvirowental Pofiy Ase (INER4)
requires federal government agencics to evaluate
the environmental consequences of  past,
present, and fumre activities at ther respective sites and
pursue actions that lessen or reverse these cunsequences,
As partof the NEPA process these agencies must prepare

an Dimwirammental Asersment, o the more comprehensive
Evironmental lapast Viatenent fEIAY

In accordance with MEPA, the Mevada Site Office
published an ELY for the Mesads Tert Site amd Oter Qff-Seve
Logadions in 1996, This document establizhed 2 baseline
analysis of how site activites affect land use, prolopy, air
quality, groundwater, biological and cultweal resources,
and public health and safety. The Nevada Site Office is

cureenty drafting a new EIE, which will provide updates in all
of these areas. The T8 process involves several formal steps,
incloding a dealt period, a public comment period, and a decision
perind proe to publishing the final document and record of
clecision,

Resource Conservation and
Recovery Act

he Resorre Cowrervaifon and Rewwery A (RCEA)
authorizes the LIS Envieonmental Protection Agency

to regulate the management of hazardous wastes,
which includes waste generation, transpottation, leatinent,
storage, and disposal. To ensure waste management activitics
at the Mevada National Secusiy Site are BCE-l-compliant,
the 118 Frvironmental Protechion Apency has delepated its
authaoriry o NDED,

The Mevada Site Office operates under RCRA permirs for
the storape and disposal of hazardous and mixed hazardous
matetials ar the Nevada Nadonal Security Site. Muoch of this
material is wasle penerated as part of ongoing cleanup activities
at the Nevada Matonal Securily Site and throughoor the rest of
the DOE Complex,
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Information on environmental laws can
be found on the U5, Enviconmental
Protection Agency web sites

For more information, please contact:
LL& Diepartment of Energy,
Mational Muclear Security Administration
Mevada Site Office
Office of Public Affais
PO, Box BR518
Laz Vepas, NV 89193.8518
(T02) 295-3521
envmprinvdos gov
WY ENE T, O

DHE WW-63T REVY = Kaimary 2001

For information on all Wevada Site Office Envitonmental Management activities visit:

]
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Radioactive Waste Management

&,

performance 4 cleanup % closure

safety =

The NINSS§

or decades, the Mevada MNational Sccurity Site (MNSS) has served as

a vital waste dispozal resource in the nation-wide clennop of former nuclear vesearch

ancl testing facilities. State-of-the-art waste management feilities at the NNSS offer
a sale, pertranent disposal option for TS Deparoment of Enetgy/ 1.5 Depariment of
Defense sites generating cleanup-related radicactive waste,

LLW and MLLW

Aste management operations at the NMNSS focws on the disposal of low-level

(LW and mixed low-level [:."Ar]].[.'\.'(-";- radioactive waste, which t:,-'P,Lc‘:all:,-' COMAIaTS

of cuntainerized debns, trash, soil, equipment, tools, and discarded personal
proteciive clothing LIS and MLLW containers can generally be handled without any special
cquipment or clotings, as the level of radioactivity is eelatively low and the packapging provides
the necessary protection. MLINS is disposed separately from LI in a cell constructed with
a multi-lavered lining and a special leachate collection system, required unider @ Resource
Conzservadon and Recovery Act pertnil,

Disposal Location

cotmbination of conditons, such gz and envieonment, deep proundwater, and site remoteness, make the MMNSS 5

Ervorable lncation frr LI and MLLW disposal. Destignated as 2 1XOF Regional Disposal Site, the NNSS is permitted

to accept LEN and MLLAW ai one of two approved waste management sites. The Area 5 Radicactive Waste Management
Site, which iz currently active, contains 2000 acres of land developed for LTW and ML waste storage and burial-siyle disposal.
The Area 3 Radicactive Waste Managemeit Site, » 128 acre disposal area previously used for the elisppasal of larger or bulk-type
LLW packages, became inaceive in 2006,

Waste Acceptance

s part of the NNSS comomitment o safety and the protection of workers and the environment, it iz a required
pracice for Mevada Vield Cffice personne] to review and approve waste prior to shipment, Approval is pranced only
after waste penerstors undergo a rgoross certifcation process and demoenstrate compliance with the NNSS Wastc
Avceptance Criteria, a formal decument that cutlities specific requirermnents for LLW waste treatment, packagiig, documentation,
transportaticn, tining, cic. Separate critera are in place for MLIN which contains hazardous components governed by the
Resource Conservation and Recovery Act. The State of Nevada Division of Environmental Frotecton, with authosity delepated
by the L5 Epvironmental Protection Ageney, has issued special permits to the NNSE for activities involving hazardons waste,

Definitions

Low-Level Waste: Radioactve waste that cannot e characterized as high-level, transuranie, speint muclear fuel, or by-product
miaterials, such as uraninm mill tailings.

Mixed Low-Level Waste: Whaste that eontains hoth hazardous and madioactive constiments. Hazardous constitsents are tosic,
coffusive, reactive, ipnitable, or specifically idenafied by the 115 Envivonmental Protection Apeney as “hazandous™

Radivactive Waste: Matedals with no futaee use that have been contaminated by a nuclear process, thereby containing unstable
eletnents (such as tritium, plutoninm, ce uanim) which emit cadiation,

Waste Generator: U5 Dieparoment of Eneegy and LS Department of Defense sites or peojects that generate low-level or mived
loww-level tadioneiive Wit

—_— S —IEE————



Transportation

ripr [0 wWaste acceptance at the MMNB&S,
P generators  and  their  contracted  shipping

carriers must exhibit full compliance with NNSS
Waste Acceprance Criteria, DOE Orders, and (15
Department of Transpoetation guidelines. Once this
information has been verified, NNSS waste personnel
conduct surveys of all trucks, trailets and containers
cntering Area 5 to ensure secunty seals are in place
and packages are intact and appropriately labeled. [If
further venification is needed, waste F-m:h:agcs may be
inspected using on-site x-ray technology.  Any waste
found to be out of compliance will be rejected pending
corrective action,

Disposal Method

nce incoming waste passes final  inspection,
O waste trucks ace allowed access 1o one of

several excovated disposal colls within the Area 5
Radinactve Management Site, Following off |Mdihg. wahe
is scanned and then atacked, one upon the other, in 4 stair-
step confipuration. Waste cells are organized wsing a 20 x
2P grid system, in which letters ainl pumbers designate the
lucation uf waste packages. This tracking system helps waste
pessonnel monitor the acoumulation of radionuclide levels,
and, if need be, retrieve specific waste packages once they are
covered with sodl.

IFiasie paskqger are psitione i a digpasal clf
ai the NINSS Area 5 Badivaroe Warte Mawagenens Sife

Monitoring

rea 5 personnel use special equipment to perform
Auﬂsmngm grounduater, and sofl monitoring, Such

manitoging activities provide eatly detection it the
unlikely event contaminativn migrates feom the immediate
dispesal area.  Monitoring results to date have showm
no radiological releases above regulatory limits  Regulas
pecformance assessments of the disposal facilities serve
Experts use compurer
modeling software to perform these assessmenrs and make
dererminatinns abaut the potential short-term and long-term
risks associzted with disposal

a3 an additons] safety measore,

For more information, please contact:
U5, Departmert of Energy,
Mational Mueclear Security Administration
Nevads Field Office
Office of Public Affairs
POy Box 98518
Las Vegas, NV 801938518
(T02) 295-3521
envmgfifiinnsa.doegov

WWNLITENETET 0V

For information on all Wevada Field Office Environmental Management activities visil:

WL I CNEFEY, B { envmgrt

DOENY--5480 REVE = Jyne 2011



Transporting Radioactive Waste to the Nevada National Security Site

safety < performance & cleanup % closure

afety is paramount for the Enwironmental Management | The Nevada Field Office may  suspend

mission at the US. Department of Energy (DOE), | penceator shipments if  waste 5 not

Mational Nuclear Security Administration Mevada Field | transported in compliance with the identified tequitenenls
Office, In fact, this commitment to safefy is integrated o all | and puidelines,
work procedures at DOE sites that generate and trznsport low-
level and mixed bow-level waste to the Nevada Mational Security | The Nevada Field Office also strives to accommodate a
Site (MMNSS). request by the State of California mo limit the number of

4 shipments that travel along Cabifomia [lighway CA-127

Whaste generators are responsible | due to extremely limited and remote emergency response
for ensuring  that waste s | capabilities (see blackout dates on reverse),
packaged and transported in 3 safe
and compliant manner  These

generators and  the contracted EmEl‘gﬂnC}r Respﬂnsc
commescial rarriers st ﬁ Mevada Field Office grant funds emergency

comply with 1.5, Department of prepacediness activities and  resonrces in
Transportation regulations, NMNSS counties near the NMSS. The grant is funded
Wiste Acceptance Criteria, and | by charging a filty-cent fee for every cubic foot of waste
other applicable federal, state, and | dispased at the NNZS The Nevada Division of Emergency
local regulations and requisernents. | Manapement administers the grant.

Routing Preferences

5. Department of Transporiation regulations
requite carriers to select routes which minimize
U radinlopical msk.  In addstion, the NNSS Waste
Acceptance Critera requires low-level and miwed low-lewed

waste shipments avoid the D*l."fa'llaghan.'i'illman Mesmoial
Bridge and Laz Vepas,

In combination with these requirements, the Nevada Feld
Office has identified rowtes (sec map on reverse side) and
advises genetatnes ro conform o the following puidelines:

* Mvoid heavily populated/conpested arcas in the stare of
Mevada (nchuding the Las Vegas Beltoay, 1-215)

* Direct carmer deivers to complete the mandatoey dover

questinnnaire ince 2000, ncardy $13 million bas .
been awarded o Clade, Flko, Fsmeralda, Lincoln,

Nye and White Pine counties 1o enbance emergency
response capabilines,

Definitions

Cartier: The trucking company which transports mdivactive waste from the generator site (o the Nevada National Security Site.

Waste Generator; US. Department of Energy and 1S Department of Defeuse sites that generare low-level and mixed low-level
rackinaerive waste,

UL5, Department of Transportation: The ledecal agency that repulates the packaping and transportation of radicactive
materials in accordance with the Code of Federal Repubations, Title 49,




Transporting Radioactive Waste to the Nevada National Security Site

2016 Black-Out Dates for CA-127

Nevada Field Office fow-fevel and mixed Generators must advise their carriers to avoid transporting low-level and
lon-leve! maste fransportation rones o the mixed low-kevel waste shipments along CA-127 oa the following dates:

Nevada National Securiy Sit Jan, 1-4; Jan, 15-18; Feb, 13-1; Mar. 19-20; Mar. 25-27; Apr. 27-
30; May 28-30; July 1-5; Sept. 2-6; Oct. 28-31; Now, 9-13; Nowv,
10-14; Now. 24-28; Dee. 24-31; Jan. 1-8, 2017

' Permitted Shipments

]‘ o addition to  any  required
1 hazardens matenal pn::rmits and
| ]

B '- " \ prior to movement in Mevada and

any neighboring state, overweight and/
- ELY of oversized shipttll:tlis sl podsess the

Lli{ NEVADA (8] (5] appropriate state-issued permits. When
. 11 | : -

applying for such permits, all carriers to

\ @) the NNSS must declare that the load is
| radioactive material and specify intended
\ \ MILFQ routes, Annual peemit holders careying
. 4 - TONCRA & | _ radivactive materials to the NMNS5S are
= b alzo limited to specific routes. Approved
GOLDFIELD I 7 5 | " routes, such as NY-100, may be further
\ | (95| L“md“ el . § restricted due to bridge weight capacitics,
'. 1 H r - g .
Trmw Rmua " - u T width/height limitz, or work zone lane
b . ] restrictions. Carriers should be aware of
II \ " H“m -' F 2]] current FI‘UE “.I'EP;-S on:
I*. BEHTS Ahm m,l ‘ 3 www.nevadadot, com/business/ trucker.

.é O | ol For more information, please contact:
| I.' | A R I Z 0 : IlS.IDcFuth:ut_nf Em:.l]g}' .
/ ! \ MNatienal Muelear Secutity Administration
CALIFORNIAY , Nevada Field Offce
e 7 1, s Ca T Office of Public Affairs
' ' PO. Box 98518
Las Vegas, NV $9103-3518
(T03) 295-3521
envmpt(ilnnsa.doegov
WL SRS HET L 0T

I Central Roube
N Southern Roules (Now-Apr)
) Caltornka Generalor Roules

=} PARKER
I,TT Arafer Station)
8

For information on all Nevada Field Office Environmental Management activities visil:

]
WL IV ENCTEY. L0 CINPrOgrains

DOEMNY- Ii.'E't'I?I_‘ﬂlﬁ-l]H: + Febuay 2016



Nevada National Security Site
Groundwater Program

The goal is
to develop an
advanced, reliable
monitoring
network that

ensures the long-
term protection of
the public.

Computer modeling - When experts gather enough data paoints
fram sampling, the databaze can start building a computenzed model
—a three-dimensional representation of the Nevada Nauonal Security

Site subsurface.

Monitoring — Groandwater characterization wells supplement an
existing netanrk of more than 60 water supply locations on and off
the site that are part of routine monitoning activities.

Underground Test Areas

E ; cientists explored groundwater flow patterns oo a

regional scale before focwsing on specific underground
test areas, grouped by peopraphie location (see map).
Groundwater experts are creating computenized contaminant fow
and transport models at each of these underpround test areas. The
models help experts make projections about whese contaminants

safety

ae moving and o quickly

5, 2, s

% performance % cleanup 4+ closure

Background

om 1951 to 1992, the United Seates povernment conducted B28
underground aucleze rests at the Mevada Mational Security Site. Abour ane-third of
these tests occurred near, below, or within the water table—the very top portion of
the groundwater kyer whete rock and soil are completely satueated with water. As a result,

some proundwater was contaminated.

The U5 Department of Enetgy (DOE) began exploring the effects of proundwater
contamination in the 1970 Though contamination from underground testing has never
been detected on public land, the DR was committed to developing an advanced, reliahie
manitoing necwnek that ensuees the long-termn protection of the public.  An intensive
proundwatet investigation progratn was launched im 1989,

Program Approach

l ] nderstanding contaminant movement at the Mewada Mational Security Site i3 a
challenge, given the geologic complexity and sheer magnitude of the sire. Risks
axsocted with contamination cemain bow, however, due to the immobility of

some contaminants and the extremely slow movement of others Scientists considered

these and other factors when designing the groundwater approach, which integrates the
followring elements:

Diilling and sampling — Dozens of groundwater chareterization wells have been drilled
throughout the site, “Characterizaton” refers e the process of testing well samples m
paepe proundwater chemistey, pressure kevels, temperature, and pealogic propertica.

Data interpretation — Samples are sent to Nevada-certified, independent laboratoties for
analysis. Resolts become data points in a highly sophisticated computer database.

10



Nevada National Security Site

Groundwater Program

Agreement with the State

Tlu: ohjectives of the Nevada National Security Site
groutdwater program ase outlined in an agreement
berween the TOE and the State of Nevada Division
of Environmental Protection. Under this agreement, woek

W‘]J.l. FIIIUE{E\IJ over a FM:IZiI'..'lIJ I'JE yrars .[LIH.UM-‘.i.['IE a l]]tﬂsl’d
5[‘[““‘5".':

Year Investigation Stage - Dol wells; gather new

1789 data to build transport models for each of the
histoical underground test areas; review results;
and supplement as necessary.

Decision/Action Stage - Develop o model
eviluation plan to challenge and refine model
projections; use model cvaluation plan o identfy
Incation for new wells

Year  Closure Stage - Megotiate use restrictions and

20300 regulatory boundary; establish institutional controls
and requiremnents; and indliate lomg-tenn closure
monditotng program (o temmin in place for the
foreseeahle fatre).

Status

Tlu: State of MNevada has sccepted the flow
and eansport model for the Frenchman Flat
underpround test area, which has now moved on
to the Decision Action Stage. The remaindng ondergrognd

TEst areas are [}mgre;sing within the Tm'e:{TignTim Sragn: 18
scheduled.

For mote information, please contact:
U5 Deparment of Energy
Marional Muclear Security Administratinn
MNewads Field Office
Office of Public Aftamrs
B0, Box Y8518
Las Vepas, MV 89193-8518
(702) 295-3521
envmgtidinnsa doegay

mm.ml:rg].gmr

Peer Reviews

ver the years, the Mevads Field Office has
O maintained a0 open-minded  approach, often
seckivg the input of industry expetts.  Peedback
from two independent peer reviews of the Frenchman Flat

appeoach helped DOT scientists build greater confidence in
micded results, A Yueca Flat Peer Review s currently undesway,

Public Involvement

T o encourage an open dislopue with the public and
share the propram’® most recent results, the Mevada
Field Office invites community members to attend
regular gr’mmdw:rm apen honse events in rueal Mevada. In

addinon, groundwater-focused rowrs of the Nevads National
Security Site are offered on a penodic basis.

Stakeholders may apply 1o be a member of the Nevada Site
Spedhc Advisory Board, which provides recommendations
directly to the groundwater program. The Board has been
ifluential in decisions telatng to peer reviews as well as the
selection of 4 well location in Pahute Mesa,

For more public involvement opporunities, educationsl
resoueces and social media inks, visit o enenpy pov,

For information on all Nevada Field Office Environmental Management activities visits

WWW.AV.CNe gy ooV cnvmgt

TOEBV-0] 5 REY 5 Dboliar 2014
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wehat 15 ow known as the Nevada

Matiesnal Secunly Site (NINSS), to
perform nuclenr weapans resting activitics.
In support of national defense initiatives, a
total of 28 atmospheric and underpround
nuclear weapons tests were condocted at
the NINSS betareen 1951 and 19992, when a
maratorm on nuclear testing bepan.

Iﬂ: 19503, Presiclent Triman established

Environmental Management

Tr L5, Diepartment of Encrpy's
Environmental Management (EM)
Program was estahlished in 1989
tor icdentify and address areas impacted Ly
historical muclear research, d-l‘:w.'iuj wnend,

and testing across the United Sites. In
Mevada, EM activities focus on:

* Ciroumdwater, soil, and on-site
(acilites;

*  Radwwerive, harardons, and sanitary
waste management and disposal; and

*  Environmental planning, compliance,
and monitoring

techniques.

Closure in Place: Cceurs when contaminants of concern (Le. sadioactive or hazardous constiuents) are lefi in place at the site. I
Thiz method is used when exposing and moving the contaminants has the potential for greates safety risks than leaving the marerials
in place. Access to these sites is controlled through administeative actions such as lind use restrictions and physical bareiers (ie.,

fencing).

Monitoring: System established to eollect and analyze sampling information to track the quality of air, water, peologic material,

plants, animals, etc.

Environmental Management

%+ deanup

Warrdkerr fake @ water sampde jrom a well deilled in
the morthwert portiow of Vi Flaf - aw area on
the DENY wbere boenlreds of wwedsrprosed amcar
fests were condndi,

Groundwater Characterization

5 a result of historie wndergrround

nuclear teating, some of the

groundwarer heneath the NNSS
1= contamunated. At Hhis (e, there is
no proven, cost-effective technology that
removes deep, extensive conlamination
from mm.plmc gmlng}-. Therefore, the
MINES is foeeeasting the location, potential
direction asd Bow of contaminanss, This
i aceomnplished through strategically-
paced well drilling and extensive sampling
which provides data for computer models.
All this information is used to enhance
and expand the monitering network which
ensures the protection of the public and
environment.

Radioactive Waste Disposal

e lowe-level |‘:H|I'.uq::rivf WRSIE
dispessed ar the NINSS is generated

by eleanup activities at the NMNS5

|
Definitions
Remediate: Corrective actions taken to clean, remave and/or isolate materials contaminated by historic melear testing activities.
Ezxamples include excavation and remaval, demolition, dismantlement, entombment, fencing and posting, cr a combination of these

% closure

&

and other LS, Department
of Energy and U3,
Department of Defense sites across the
country, Examples of this waste include
contaminated eonstesctica debris, serap
metal, soil, and equipment. Some of this
waste inchudes hazardous constituents.
Wasre és disposed in engincered cells

ankers ploce & mwetel b sonsainiigg svsond
fon-deve rolioactivn swarte v o dspend ceff ot ohe
Ara § Radivactioe Waste Mavageen! Comploc
focateed i the xowsheast porsion of fbe NS,
excavited o vanous depths. Continous
monitonng of air, groundwatce, and soil
serves as an cardy detection system in
the unlikely event that contaminariaon
migrates from the immediate disposal
area,

12



Environmental Management

Protecting Peaple and the Environment

IES activities are cosducted in a2 manner which adheres
to all environmental protection standards and regulations
in order to aafrgua el the J'luhlil: and environment frotn

any existing or potential conramination, These activitics include
environmental planning, compliznce znd monitoring

Infrastructure Remediation
arardous and mdioactive contamination found i the
Hl:ismrjc MNMNSS infrastrecture mast be charctenzed
and cleaned up in accondance with the Federal Pacility
Agrecment and Consent Order. Sometimes the contaminants
can be easily removed and, in some cases, portions of entire

facilities must be demolished and propedy disposed.

Sutface Soil Remediation

catarnitation has been identified in purticdss of the

surface soil near historic atmospheric teste. The EM

Progeam evaluates the extent of soil contaminarion
resulting from atmosphetic nuclear tests, safety experiments, and
earth-cratering experiments. After the evahution is complete, 2
remediation process is implermented upon approval by the State
of Nevads.

1Esrkerr dlsap @ containgr of fow-baed radivaci mate defir from the
desmaitian of she Reactor Moarmfenance, Ainorbfy awa' Disasembly Faifty
wred far wmclear racket devedgument i the IS in e 19605

For infermation on all Nevs

WWWLINY.COC

Outreach Activilies

includes the dwr.lnpmmr and distrbution of (acl sheets,
Ldl, nuiblications, news relenses and exhibirs, EM not only
kecps the thjic infarmed, but alen offers the opportunity o
participate through the Mevada Site Specific Advisary Board
[(MNESAB) and eonsiders recommendsations from the NS5A B
The NSSAB is comprised of velunteers from sourhern Nevada
who review EM activitics and provide stakeholder feedback and
recommendations, More dnformation on the NSSAB, including
meeting details, is Incated at wwwanv enengygov/ NSSA B,

E M has a dedicated pablic cutreach progeam which

=

For further informaton about the Enviranmental
Mrnagerment program contact:

L5 Department of Bnergy
Mational Muclear Secodry Administration
Hevada Site Office
Office of Pulilic Affais
B0, Bioe 98518
Las Vegas, MV 89193-8518
(70 2953521
nevada@medoe gov

WWTROTENEIEY 207

P L

oD

Scan with your smart phone and take the
Nevada National Security Site mobile,

fice Environmental Management activities visit:

CIY IMRETE
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Environmental Restoration

safety 4 performance

he Envitonmental Management (EM)  Program
Twas creted 1o address the enviconmental legacy of

contamination resulting from decsdes of auclear
weapons research, production, and testing at the Nevada National
Secutity Site [NNSS) and wther federal facilities scross the United
States,  The US Department of Encrpy (DOE), Matonal
Muelear Securily Administeation Mevads Field Office [NNSA/S
NF) is responsible for remediation efforts at the NNSS and
al some locations on the suttounding Mevada Test and Training

Range, 1o include the Tonopah Test Ranpe.

Tackling this legacy, are experts in the felds of geoloay,
enpineeting, hydrolopy, and computer modeling  This team
is wotking together to develop effective stratepies to address
contaminated soils, industral faciliies, and groundwater sites.

These stratepies, and completion of this environmental restoranion
mission are poverned by the Federal Faclity Agreement and
Consent Oeder, a legally-binding agreement amang the DO,
the State of Nevads, and the US Depariment of Defense.
Thiz Consent Order catablishes o [rmework for identifying,
priontizing, investipating, remediating, and monitotng the
contaminated sites covered by the agreement.

In accordance wath this agreement, once the extent of
contaminztion (i awy) is determined, an appropriate closure
approach is selected to complete the coerective action. Closre
approaches may entail the removal and disposal of debeis (such
as vld battenes and paint containers), complete excavation and
clean closure of the site, decontamination and decommissioning
activities, closure i place, and /or subsequent monitoring,

14
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Environmental Restoration

Industrial Sites

ndustrial Sites are facilities and land that may have become
I contaminated 2¢ a result of activines conducted in support
of muclear testing, The facilities and land inchade d.'istia]
wells, ingctive tanks, contaminated waste sites, mactive ponds,
sk pilis, spill sites, draing and sumps, and ordnance siteg. As
of September 2014, Industrial Sites closures are #9% complete,

Groundwater

cientists study the effects of historical underground
nuclear testing on the groundwater at the NN and

locations contipuous with the undegrround  testing
arens. Investipations focus on the peology and bydrology of
the MN2S to determine how contaminants are transported
by groundwater flow. A regional three-dimensional computer

groundveater model has been developed to aid in identifying any
risk to the public, the workers, and the environment Results fo
date indicate contaminated proundwatee is nut expected W reach
publicly accessible locations due to the relative slow movement
of groundwater combined with the onpoing process of
radsoactive decay, which reduces contaminatinn levels. T ensuze
public health and safety, grousdwater monitoing is expecred to
coqfinug in perperuity.

Soils Sites

utface and shallow subsurface soils were contamiiaged

by historical atmospheric nuclear tests, weapon storge,

transportation tesls and support activities on the NNSS
and adjacent US Adr Force land, Soils site clasaves are 70%
complete 35 of September 2014,

Definitions

Computer Groundwater Model: A computer program that can integrate
various geologic and water samples fo produce (hree-dimensional
representations of the subsurface environment.

Contaminant: Substance found at a location or concentration not occurring
naturally, Examples include radioactive materials, oils, solvents, gasoline,
heavy metals (such as lead), and unexploded ordnance.

Corrective Actions: Actions taken to characterize, remediate, andfor isolate

Flir e sl fo ot growmelinatsr
sl afolivg SRty £ deteramining
ottt bowmdarer ava movemend,

sites, Examples include investigation, excavation and removal, demolition, For more information, please contact;
dismantlement, entornbment, fencing and pesting, or & combination of these US, Drepartment of Energy,
technigues, Mational Nuclear Security Administestion
Decontamination and Decommissioning: A closure process used for Nevada led. Gfﬁ'“

facilities with no current or future mission. The process involves collecting Office of Public Affairs
information to determine possible contamination (characterization), PO, Box 98518

chousing the appropriate cleanup method (&g, decontamination and reusc Las Vegas, NV 89193-8518

or demolition and disposal) and site closure {completion of closure method), (702) 295- 3‘:‘21

Remediate: Theprocessof cleaning, removing and/or isolating contaminales m:wm Hi:g}:ff?

that may present a nsk to human health andfor the environment,

- = ——

For informanion on all Mevada Field Office Environmental Management activities visit:

WL AV E LT Y o ! EMPrOErams

DHOME W 55T REVS = Mansrader 3014
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Radiological/Nuclear Countermeasures
Test and Evaluation Complex

Introduction

The RadiologicallMuciaar
AY. VARY Y, l Countermeasures Test and Evaluation

H — | i Complex (RMNCTEC) is a multi-use test
; ) | and evaluation platform that will serve

j st ] l the U.S. homeland security mission.
.I

' j Background

Tha cormyper wil fest and evalivabe sensors n‘m will ba daploped fo LLE. The Department of Homeland Sacurily's
bovdar crasshigs, sush as ihis one. . ]
Domestic Nuckear Detection Office

(DNDOY), with assistance from the U.S. Department of Energy Mational Nuchear Security
Administration, has established the RNCTEC at the Mevada Mational Security Site, formerly known as
the Nevada Test Site, to support all federal agencies to develop, acquire and support the deployment
of a domestic nuclear detection system to detect and reporl any attempt to import or franspart a
nuclear explosive devies, fissile material, or radiclogical materal intended for ilicit use. The camplex
will be comprised of several operaling areas. with the capacity fo conduct high fidelity test and
evaluafion on defection systems.

Capabilities

The testing and evaluation complex is designed on a campus model, and is comprised of new primary
testing componants, including:

+ Avehicle choke point where detection systems for land-border crossings, toll plazas, entrances to
funnels and bridges can be evaluated,

» Aradiography and "active interrogation” facilty enabling the evaluation of the latest detection
technolagies to intrusively interragate trucks andlor transports, thereby enhancing the sensitivity
for detaction of nuclear materials and overcoming the offects of materials that can shield their
presence.

National Security

* Awireless data transmission and collection system,
+ Alarge instrumented outdaar lesting area to support testing of systems designed o screen
transports and mobile deleclion systems.

» A tast suppaorl facility with control rooms and secure data processing areas.

16



Customers

The complex supports & wide spectrum of users that include, but is not limited to:

&

Department of Homeland Security Domestic Nuclear Detection Office
The Department of Homaland Securily Science and Technology Directorate (DHS S&T)
Department of Energy National Laboratories that support the Department of Homeland Security

mission including the test and evaluation of detection systems for the international portion of the
global nuclear detection architecture

Privale companies and universities engaged in radiation detector development and production under
contracl lo the Department of Homeland Security and other federal agencies

Operational agencies and organizations within the Department of Homeland Security, such as
Customs and Border Pratection, the United States Coast Guard and the Transportation Securily
Administration

X

3]

_’pﬁ

For more information, contact:
LI.S. Department of Energy
Mational Nuclear Security Administration
Mevada Field Office
Cffice of Public Affairs
P.0. Box 98518
Las Vegas, WY B9183-8518
phone; TO2-295-3521
faw: T02-295-0154
amail. nevada@nnga doe.goy
hittp e, v energy. gov

N

Al14No8s jeuoilienN

DOEMNY - - 1061
September 2013
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