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Figure 1.1. Map of the Hanford Site with the 300 Area Location
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Operational History of

Pacific Northwest

NATIONAL LABORATORY

Hanford Facilities M

Reactors 1940 1950 1960 1970 1980 1990
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B Reactor REDOX
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8,000 |-
! Plants Fuel Reprocessed P LTS
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REDOX 24,600 T
= 6000 PUREX 73,000 T
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Comparing Hanford and Fukushima

Hanford Site

Fukushima Site

Rayal City

& Mountaing
e
o

Hanford Site

Fukushima

586 square miles (1,518 square kilometers)

Contamination resulted from 45-year plutonium
production mission

No residents for past 70 years

Contamination contained in tanks and facilities and
distributed within subsurface soil and groundwater

1,100 square kilometers evacuated

+ Caused by nuclear meltdown triggered by
tsunami

~100,000 people displaced
Mostly (but not entirely) surface contamination

Fukushima Impac

) = Evacuation Area

Similarities

+ Both contaminated with radiocesium

* Need for massive amount of radioactive
materials disposal and management
(10 - 20 million cubic meters)

* NMulti-decade cleanup effort required

o
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(Tri-Party Agreement)

Hanford Federal Facility Agreement and Consent Order

Hanford Roles and Responsibilities

)

_4

a

F 7

——
—

Tri-Party Agreement

Hanford Advisory Board

Congress

+ Regulates operation of
continuing and new treatment,
storage and disposal
operations and facilities

Public * Regulates state standards for
cleanup
. Stakeholders Funding & Poli * Participates in remedy
Tribal Governments unding & Folicy selection
Formal T = o h'/ =
Cleanup nvironmen asnington
Agreement Protection Dep:;t;n ent of State Dept. of
(“Tri-Party Agency ~400 s Ecology
Agreement”) e
< : PNNL: ~4,500 staff
* Regulates cleanup of historic DOE National
waste sites (soll, groundwater, Laboratories [
facilities) .

= Sets standards for cleanup

* Participates in remedy
selection

Perfarm
Cleanup
Waork

Contractors

* Develop new
technologies
* Predict long-term

performance of
remedies

10




o] 1| Hb & (River Corridor) B U & #h(Central
Plateau)D9!)—>F vk iR

Deacrivete, decontaminate, decommission Clean up and close burial grounds and waste
and demolish facilities (401 of 522 to date) sites (836 of 1,012 to date)

Hanford Site

RIVER CORRIDO

Treat, transport and dispose of waste debris ot Honford's Operate 5 groundwater treatment facilities

disposal facility (15.5 million tons disposed ra date, {pump and treat). Install two chemical barriers
(ﬁpmrrr = for strentivm 90 and. Tor I
LR rTTEs ] R

Paciﬂl: Northwest

LABCRATORY

NS L=
— e W -
s __— -
— =
Proudly Operated by Batlells Since 1965

Central Plateau Cleanup

Plutonium Finishing Plant
(as of 2015)

o okt PR S Ihn- emw. "
mlwloe 1339 155

ched plutomium vaults — 55 n,f 81 Pﬂurqmum—-— 5 Removed 204 of 238 glove-bowes os to dote from &
Finishing ities demolished-te-diFe highest-hagacdfaetlity at Hanford, the Plutonium

Eibishirg Flapr. Pacific Northwest 11

MATIONAL LABORATOR

Prowdly Operated by Battelle Siee 1065



] 1| b E(River Corridor) R U R E
(Central Plateau)®D ) —>F v T 4K;

Waste Disposal

ERDF Operations

ERDF Operations
On average, 100 containers per day (peak
850/d) —each weighing 20 tons (~10 cubic
meters) —arrive at the site for disposal.
» Containers have a disposability liner and
reusable cover.
I « . : + Demolition debris and scils are mixed and
I : w ) _/ ’ ‘J ,R compacted to ensure integrity of final cap.
+ Areas are set up for containerized waste, large
items, and items needing to be macro-
encapsulated in the cell.

Hanford Groundwater Cleanup

Groundwater
Remediation

+ Address 12 plumr
10 major contarr
encompassing a
60 square miles

Hanford Site

Hanford Tank Farm Overview
Office of River Protection

No Two Tanks are the Same

+ Operate 6 treatment + Waste temperatures range from 60 to 160°F
S * Highly cau:
facilities to remove N ek
contamination (5 on *  Notwo tanks have the same waste contents

River Corridor, 1 on L e

Central Plateau)

Lot nrarvatsn

e

= QOver 9 billion gallons .
__-irﬁated .78 tons  Of e
= cohtaminants remove
" to date T
Pacific Northwest

MATIOMNAL L ABCRATORY

Prowdly Operated by Battelle Since 1965

Dnullle Shell Tank

NOTA—E- YA DIV IBE

Single-Shell Tank
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(PNNL: Pacific Northwest National Laboratory)
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(PNNL: Pacific Northwest National Laboratory)

~7

Pacific

Nortwest PNNL was born out of World War Il
The Manhattan Project Era The Weapons Complex Era
1942-1945 1946-1954

B-Reactor at Hanford ¥ Hanford 1943 e

\
w 4
National Reactor ( ) l/)
Testing Station

1948 Rocky Flats

1951
Livermore .NT501951 L 4 Paducah Oak Ridge
1952 Plant 1943 ¥ *19

19 4 - ) 1946 Los‘A!amos 1943 ¥ @ Pantex

Einstein’s Letter andial 945’ Plant 1951

Battelle’s 8. Atomic Energy il \(— \
first S6pEs Commission
oo b established
coqtractwnh e (1946)
dl gﬁfﬁti}’fe . Researlch Reactor
Research * Plutonium Laboratory
! (V. Bush) * Hot Cells

* Critical Assembly

PNNLIF 5 = Rt FRRE M SREEL =
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(PNNL: Pacific Northwest National Laboratory)

-

Pacific 2
Northwest ~ Nuclear was focus through mid-1970s
Civilian Nuclear Power Era Energy Crisis Era
1955-1970 : 1971-1988
’
IT’S BATTELLE!|
-To Operate Laboratories At Hanford
Offer Described d
As Outstandin
Objectives Met
intemationai
ﬁtoe";'cc Efgrenzgeﬁ Battelle wins M&O contract for
(1%5 4)y “Pacific Northwest Laboratory”
_ Jan. 1, 1965+ 1,800 staff A
1955 1965 1970 )
AEC announces plans Lab transfers The Fast Flux PNL: Major role in 4
to close all nine fuel design and Test Facility assessing the
Hanford reactors fabrication (FFTF) program is environmental and
GE announces technology to transferred health effects of
@ withdrawal establish to the Hanford nuclear energy
from Hanford Exxon Nuclear Engineering
(1962) as a commercial Development Lab AEC becomes ERDA
fuel supplier & NRC

MERARKZ1970FEREIENSRFAICEANRHTONT

16
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(PNNL: Pacific Northwest National Laboratory)

~z"

Pacific Wi
Northwest  PNNL evolved through Energy Crisis, Cold War
Energy Crisis Era Post-Cold War Era
1971-1988 1989-2000 _—
designated
Three-Mile Island Downsize weapons complex; facilities a National
accident (1979) shutdown; legacy cleanup begins; local Laboratory
efforts to diversi economy (19935)

THTESL

DOE formed

(1977)
1975

Battelle PNL designated an

ﬁ’\s:r?:gtg Energy Research

heah Eived Laboratory (1986) e —

waste Effort to greatly enhance Global Climate Change Completion of the

program basic research capabilty  program begins (1990) Environmental

(87s8) begins. Official start of PNNL-led Molecular Science
Atmospheric Radiation Measurement Laboratory
program. The largest uncertainty in (EMSL, 1997)
climate models is the radiative effects
of clouds.

PNNLOBIR XTI RIILF—BH#OnEEEERLELT:

17
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(PNNL: Pacific Northwest National Laboratory)

7

Pacific

Nothwest  Energy research vital to National Security

NATIONAL LABORATORY

The “New Normal”
September 2001-present §

DOE extends
contract
with Battelle
to operate PNNL
through FY22

DOE moves up date tc b}ownﬁéla the Hanford site (2003). _
PNNL is only nationalFiE48%e on a DOE cleanup site, with generations o
expertise in providing scientifically defenmb!e seiu‘twns to compfex legacy ®

2000 2001 cleanup cha[lenges

-
-
s o

S&Tin ihé national lab system was quickly deployed Systems Engineering

. to help with search and recovery, health monitoring. Building (SEB) opens — .
NNSA formed (2000) with defense, weapons  |mmediate need to protect and harden our nation’s (2015) ‘i (focus) repsearch PNNL and NREL co-lead DOE’s

labs: Sandia, Livermore, Los Alamos. PNNL  infrastructure: Protect the electric grid from disruption : Grid Modemization Laboratory
is unofficial “fourth National SECUmy lab” with or attack: detect threats such as d”-ty bombs and Q86U TORPONAIVS; Consortium (GMLC]

e and resilient grid,
focus on nuclear nonproliferation. explosives at or before they reach our borders. buildings ang contiols

PNNLOBRED X LEMRANRIIEREZLHRETHD
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(PNNL: Pacific Northwest National Laboratory)

BEQEBSE

- 2018EEERE. 4414 NDAREYI 1,124 DR, B FAFILDOFTE,
QD EEFELNSTETT—4D B D, MO TIL, 100D FTEE/\TA—F-
HArDE=HIZERALTL A, REXSWEETHY ., BYIT/ N T4+—
F-H AN ORARBRBNIZFEEZFERALTLS,

Rortwest Nortrwest  PNNL supports the breadth of DOE missions
c\ 0.0
> o2 4,414

. Staff
PNNL is 53 1! : =
addressing X S

a cientific
complex oc D!SCOVBI’Y .% 1 1 24 Publicatior
challenges and 3 oucst
providing ro .
solutions to critical % lé‘ $960M Budget
national needs \9

— U.S. & Foreign
"{:} 99 Patents 4
(1]

19
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(PNNL: Pacific Northwest National Laboratory)

PNNLD IS =T EHEETH

« EIL/INO DAY/ —RIDTAMRRRTIEL, 7\ T7A—Fihig & EHETE
QJEE?EL'CL%O_EWEQI:I& MROBVWERETE., ) —4F—>vT
e, g RESE. SF- 1NV NEHE, tﬂzia'gifil—T—I.Iifilﬁ-lzd-—s
PNNLGJ:*._;E' %H*IJFH&F@%EE%G)?DO%A#\&&

OS2 =T 4D R TOERSHTR/NS—F—vT

In the Community: Our Strategic Partnerships

||||||||||

s "I" E A\l American " coy 2 '.‘.\\i='_\'-‘ TON STATE '.\
e oo ¥ ES @Heritage University QUAESY an PESURIATIVE
) TRI-CITIES fiabiat
; Cfmmr‘.r
ri-Cities Hispanic ; nicr
I ........ r'w..’] uuuuu Junior qu 7He1

Achievement’ — smocombi _:
w— "o @ Dalictl-= Y.
[l VTRIDEC COATS
" vaneemes  PASCO M For Kids R CYS BZREGIONAL

on CHAMBER OF COMMERCE
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(PNNL: Pacific Northwest National Laboratory)

PNNLODSTEM($higi#H S m L );EED

» LNV T4V /=R AMARATIE, BOHEE R LDF=HIZ
BENRIUTAT7EIZILHELTZ ARG ERESHZERBLTLVS,
oD iEEIE., STEM(S: Science, T: Technology, E: Energy, M:
Mathematics)Z B LFEIEN TS, £-. E[E1,300 A\FEED 15—
VEZIT AN, BVEHRSHEFRICEREZFSREOERICHEURT
[+ TWHLEH S,

STEM# B D 875 E Bl STEM&E QB HG/ S——S T

STEM Education: Our Strategic Partnerships

1 - “'-"4: *.* o—
i N ] w STERL_
i @T}:b(@ IHCHL‘\\D
i
g STEM :; Colle
SCIENCE L -T.'EH r g':
CENTER
W
WASHINGION INIVERSITY #STEM 4
@LM._HLH» \ HI\ ro r\ g ) ;_ ﬁESA"'"
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(PNNL: Pacific Northwest National Laboratory)

PNNLOD $hish 2 3 R~ D B Bk

« B/ T4vI/—RADIANARFTOBEFNTRERELTIE.,
2018 EICH VT, 4414 NDIRR ., ME6TFAFILDORH . 4E5F68F
BREILVDOANEE. 208D FHBE, 99D F5EF. 45DTM U X, 2K T14{E6
?glf;r)lg%ﬁ%iﬁ&w%(zonfﬁfﬁx 1100 ADERA. 181D REVF T %
DL H 5.

* FI-.PNNLOTRREBIZHT S, EXRO_—XLBENEFSZH
AD®BREd, £EBI(FUINTLTOBHEEEKEL TS,

- EHIZ, PNNLO B EREEEELT, DML KRS, TRIDEC, M54
STA—ZABRMREFD, T WM DERRLERAT—IRILE—ED
BEEZERLTLNS, MAT, FSMoT—XHAE MR D EE5HE KA
DIN—ETEH TN,
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(PNNL: Pacific Northwest National Laboratory)

7

Pacific
208
Invention Disclosures
We are an _
Economic Engine =

engaging industry
to maximize the
scientific impact of
PNNL-developed
technologies

99

U.S. and Foreign Patenis

A
45

Licenses

$456M

Total Payroll

“FY18 data

Pacific
Northwest

flight using recycled waste fuel

helps protect schools

Technology leads to first commercial

Acoustic gun'shot detection technology

$1.46B

Total E-:oqg!?ic Output
m
i
7,100

Jobs Generated
in Washington

FHHT

L ] ® L
187
Companies
with PNNL Roots

ER(TEASINT-PNNLDFEA

scale

7~ A Two-Month Training for Researchers to Learn
pacific . About Industry Needs and Commercial Potential

Northwest
MNATIONAL LABS

TEAMS
Value Cusf r
22
r\<!u"u: @ 1i.,- To:r;'z?llt}qv
e .

Stre.

Pivot/ : License =] [} Other
ENERGY Fu-rl‘ﬁ;r_ T]D&:’J '/® Partnerships
;. I-CORPS S industr A e (3%
2 5 stry A [,
L2~ AQrasrmant L Startup =

Our Innovations Are Making Real-World Impact

; Srzaniﬂng technu)logy'fot airpo}t security
screening deployed around the world

ttef jes improve Iarge'-
rgy storage—now the largest p i
capacity flow battery in U.S. and Europ cicial scale
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(PNNL: Pacific Northwest National Laboratory)

e

7

ractic LOcCal and regional partnerships accelerate our

,,ac‘;.ﬂc TriCities Research District (TCRD)
Northwest diversification and growth strategy Horthwest

NATIONAL LABORATONY

Washington State University Business/technology park
= Research, education partner
TRIDEC
= Business expansion
Tri-Cities Research District
= Businessitech park
WA Cleantech Alliance
= Regional industry
Fuse
= Co-working space
* Entrepreneur support

Anchor tenants:
PNNL
WSU-TriCities
Energy Northwest

Housing, living amenities

S, -~ ~ — o

Pacific Northwest
National Laboratory

Operated by Battelle for the
UiS. Department of Lrorgy

PNNLEFZEFRIZT
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(WSU Tri-Cities)
" =

-19894F [TER ST, A HE#1,800 A T, 4BILL LR A /)T« STEILLEN L F,
-HBEHBEELELICSTEMBEE@LR)ICHZEANTINS,

N\ ITA—F AL DEEEONT4YI/—RAI T ANEESRESELEEL
TW3,

-Hhigi i RIS T 28 E. IREEN. EUDHITPNNLED HRHARNEFRTH S,
-OAVETZNOREICETIHRARNERTHS.
EEENREENIF—F - YA OEESHICEHB T 5 EZXHRFAELT-,
REDOBNBEO. AEAFEDZTANICOVWTHEBHIZHEAL TN,

TR KBNS TA—XRRITE
[T 5B RIZMDBRF
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NIF—FOERHE

%\yy)?g-—lfa)ﬁl%ﬂél:outli XAEMFLBUaNGREAZERBET LN K
"NTA—FDERICET HZLDEE-BEMZERBLTL S,

"N\ ITF—F Y AMIBTEEXEDORERICE I S5 RZITVEET S,
N\ IA—FIZHBFBT VA - T A)AD (BNICEATEHMEDT=HIZ, EiL
PNEHY—ERED/IN—FF—2vTHH S,

The Hanford Collection: .
Archives and Artifacts

=160 oral histories captured, digitized, and
transcribed since 2014

>than 350 partner oral histories digitized and A Eindaa | | ; . 7
ibed N . : - Telling our stories ...

transcri b

NPS Civil Rights Grant, "Documenting African- -~ i =
American Migration, Segregation and Civil == * =
Rights History at MAPR, Hanford | E UNIVERSITY
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(WSU Tri—Cities)

KEMEIT A FEEES2— (WSU Wine Science Center)

- ZDEI—TIE, T4V EEDEFNEADZX LD, TROBEDFHEE
FEHEZFETHENHES, COEYIL., GHMNGEHEAR—X B
BD=ODIHR, ARVPAR=RLGENH D, Tf-. TROEDSLFHEE
SEIVAUZFHE, TR T ORENEEESNT-ERENHY . FEN. &
DEYIRBEIN-TA U ZEET HETHEIEZEIZFE TEHK
FEIRHLTINVS, BERaAMEIH2,3005F /L. EYEKREIEILLY
12,000m2TH 5,
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(CBC: Columbia Basin College)

w7 =

- AAVET7ARALARAVERKRZG. AZDAZS2=F ALy ELT, 1955558 Z
BRI TN 1967FEIZS D KREDHRELELGE ST ERNZYIRDEENRZ N,

- FHEHIX, 11,368ATHD. BEIE., TIL2ALDFII50AN, 13— LD
300ATH 5,

- 2R EAEF DB D, T 1EFDORBELHD, FHIE. CHEE. BX-BF
ISEEE, M/ /\—tx2) T« BREE., FHREFE. TOPIMNER, HEH
B. 8%, BRI — & -Hilr, 3E. BBELESHLZI—ANH S,

* PNNLEIEZ/NS—FF—9vT DORMEEZHHE LR T IEEL., IR IETXF RN DA
X215 LFRBLTEHLOTLNS,
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When necessary, letters
to Senior Government
Officials

* Signed by all our
local elected
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stand on future public
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Site
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(Hanford Advisory Board)
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