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300 Area Location
Looking North From Richland, WA

Hanford 300 Area CERCLA Proposed Plat -«
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300 Area Operable Unit and Constituen

Patrol

Operable Unit = = = 300 Area
[ 300-FF-1  ——— Railroad

[ 300-FF-2
0

~— Road

IS —
1
1.5 mi

0 05 1

FS\300_

U.S. DEPARTMENT OF

EN ERGY Operations Office

Energy
Northwest

Columbia River

Hanford
Academy

1 2k
" Note: 300-FF-5 QU (not shown) is the contaminated
groundwater associated with the waste sites in the

300-FF-1 and 300-FF-2 Operable Units.
CHPUBS_300_0010k

:_300_Regions_18Jun2013.mxd

Constituents

Chromium (DWS = 100 pg/L)
Carbon Tetrachloride (DWS = 5 pglL)
Nitrate (DWS =45 mg/L)
Uranium (DWS = 30 pg/L)
0 Technetium-99 (DWS = 900 pCill)
Strontium-90 (DWS = 8 pCill)
lodine-129 (DWS = 1 pCilL)
Tritium (DWS = 20,000 pCilL)
Shaded areas indicate where
constituent concentrations exceed
drinking water standards (DWS)

300 Area
i Basalt Above Water Table
= - Hanford Site Boundary
; 200-PO-1 Operable Unit Boundary

Note: Elevated nitrate to the southwest of the 300 Area
Industrial Complex is attributed to offsite sources; elevated

Richland

618-11
Burial
Ground

2 Miles

Energy
Northwest

. ‘D\MOArea

618-10 Burial Ground
and 3164 Crib_

300 Area
Industrial Complex

PO1RIF09111e,

tritiium is attributed to sources in the 200 East Area.




Primary RiskDriving Contaminants of Concern

Hanford 300 Area CERCLA Proposed Pla

A Soils A Groundwater
I Uranium (metal) I Gross Alpha (U)
I Uranium isotopes I Uranium (metal)
I Cesiuml37 I Tritium
I Cobalte0 I Nitrate
I Strontium90 I Volatile Organics (TCE &
I PCB Aloclors DCE)

Richland
Operations Office —
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300 Areac Example of Facilities that have
been Demolished

“"—.-w_. U.S. DEPARTMENT OF Rich'and
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300 Area Progress & Challenges

Hanford 300 Area CERCLA Proposed Plang e

A Challenges A Progress
I High radiation source I Nearly 1 Milliontons
removals (618L1, 61810, contaminated so_ll & debris

340 vault, soils below 324 E’gg‘l’:ated and disposed at

Building)

I ~38 tons suspected transuranic
' 1 waste removed & shipped to
= Central Waste Complex

I All but ~ 34 of 130 waste sites
have beerremediated

Richland

@ ENERGY Operations Office !




Persistent & Dynamic Uranium Plume

o] sl

| Facility
 Waste Site

120 2M0m
I —

200 fit

- Wonitoring Wall Uranium - Upper Unconfined

Aquiter (ugiL)
-
[ e
Il »
B 120

High River Stage

&ER>, U.S. DEPARTMENT OF

Richland

ENERGY Operations Office

;f:' a

Yol
»  Monitoring Well  Uranium - Upper Unconfined
| Faclity Aguifer (L)
 Waste Site E“ =

(]

0 125 250m -“ t
o 40 won N0

Low River Stage
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19751985 Process Trenches in Use

U.S. DEPARTMENT OF Richland

ENERGY Operations Office L e— O




Challenge:
GW Cleanup Requires Addressing U in PR

» Hanford 300 Area CERCLA Proposed Plarg
S B
Waste site
Remediated and backfilled waste site

Vadose zone

f"/”

2" ;‘._:‘v\ .
e =0\
Y

Groundwater Low groundwater elevation

900 | * 030ugL

T 838pgL
800 |

A Primary source of U to GW is the
PRZ; ~30% of remaining U
inventory is periodically saturated
with high bicarbonate GW,
replenishing the U plume in GW

300

200

¥, U.S. DEPARTMENT OF Richland

ENERGY Operations Office | — ()



Exposure to Contaminated 300 Area Groundwate

Hanford 300 Area CERCLA Proposed Pla

A 300 Area Unass flux to the Columbia River represents 2
8% of total U loading the Hanford Reach.

I ~100-150 kg/yr U from 300 Area
I ~1600 kg/yr from irrigation returns.
I YakimaRiver U flux to the Columbia River is ~4,000 kg/yr

A U concentrations in the Columbia River downstream of
300 Area are below all human health and environmental
standards and risk limits

A Thereis no statistical difference between U
concentrations upstream vs. downstreamtdnford

EEEEEEEEEEEE Richland

ENERGY Operations Office — 11




Groundwater Cleanup Goals

Hanford 300 Area CERCLA Proposed Plan

Groundwater cleanup is driven by threfactors:

A Miti([gate_ risk (tjo human health from exposure to or consumption of
contaminatedgroundwater.

I U-contaminated GW is located in the core industrial zone; no
residential use planned for the foreseeable future

I Existing alternative water_sugkol%' Potable water to the industrial core
area is provided by the City Richland

A Mitigate risk to the environment where the contaminated
rotndwat rglsgﬁ es mnﬂwe riparian &%ore mcS anci9
yporheic ?rlver edyones.

T %J oncfentrati ns gwellin)? thl‘glllé)h ‘iver substrate at times exceed
ederal DWS but not excee vels of environmental concern

A est?rati n of the contaminated I‘Oémd ater to its highest

eneficialuse (drinkingvater standards)vijthin a time frame

at Is reasgn le qiven t eg rticular’ circumstances of the
aAluS d40 CF 0.430(a)(2) (1) (F).

Richland
Operations Office  —




Common Elements of the Active Remedial
Alternatives

Hanford 300 Area CERCLA Proposed Plan *

A Remove/Treat/Dispose (RTD) contaminant sources;
A GW Monitoring for uranium attenuation and Nitrate;

A Monitored Natural Attenuation (MNA) for tritium
and organic chemicals; and,
ALYauAldziAz2y Il O2yUNRTE a
manage surface infiltration until standards are met.

' Richland

ENERGY ' Operations Office S———




Remedial Alternatives
Described in The Proposed Plan

Reminder:Alternatives 25 include _
completion of RTD cleanup actions required
in RODs for Interim Action; monitoring
component for uranium; MNA for tritium

and organic chemicals, and institutional
controls to control access to GW & manage
surface infiltration.

ZW,  U.S. DEPARTMENT OF Richland

’ ENERGY Operations Office
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Preferred Alternative (3a) Enhanced Attenuation

Hanford 300 Area CERCLA Proposed Pla

A 130 total waste sites
I 38 no action

I Removal, Treatment, and Disposal (RTD):

74 to industrial standards; 12 to residential
standards

i only 34 of 130 sites to RTD post ROD; 7 sites
associated with enhanced attenuation

A Enhanced Attenuation for Uranium in the vadose
zone and Periodically Rewetted Zone (PRZ2);

I Treatment of 3 acre area using uranium )
sequestrationto immobilize the deep @ @2‘*
uranium contamination in the vadose zone L

4
@3

316-5

Jond BIQUINICO

316-2

and PRZ that is the highest source of
contamination in groundwater

A Monitored Natural Attenuation (MNA) for tritium
and organic chemicals in groundwater

A Groundwater Monitoring and Institutional Controls
(ICs) for uranium, gross alpha, and nitrate in the
groundwater. ICs are used to control access to %
residual contaminants in soil and groundwater as
long as they exceed the cleanup levels as Exhacced artin
established in the Record of Decision associated st

Surrounding Waste Site

. . @ Proposed Aquifer Injection Well Location
with this Proposed Plan. ol Mt e o

618-3
2
i
N

N

618-1

316-3
.S. DEPARTMENT OF RlChland

Gamaan Rewee T80/ h: < 1991912 300AN 0 mad CHSGW20130191a
ENERGY Operations Office
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BACKUP SLIDES

Hanford 300 Area CERCLA Proposed Pla

S, U.S. DEPARTMENT OF Richland

L0, ENERGY Operations Office 0




Current Exposure at the Columbia River From Hanfbrerived =
—COMTAMIMaNtS to HUmMans and Other Biotaiis Jocalizederoes il %

A Hyporheic Zone
contaminated
groundwater upwells
Into the gravel bed of
the river

A Riparian Zoneseeps
containing a mixture of
river water and
groundwater

Richland
Operations Office  — ]
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Previous 300 Area Reqgulatory

Documents

Tri-Parties A Added more 300 Area waste sites
Develop A Same cleanup level as 3@%F1 for Identified additional actions
Hanford uranium for uranium-contaminated
Past groundwater
Practice 1
Strategy | Hanford Technical
=== | | 300-FF-1 300-FF-5 300-FF- Site First Work Group
Expedited Phase | RIFFS RD/RA Five-Year Evaluates
Response | | RIReport | = Report Work Plan Review Remedial Hanford | =5
Final NPL Action Action for Site 300-FF-5 300-FF-1, 300-FF-2,
Listing and at 300 Area| | 300-FF-1 300-FF-1 300-FF-1 300-FF-2 618-10 and Second Uranium and 300-FF-5 RI/FS
Tri-Party Process Phase I/l| Phase IIl Remediation Interim 618-11 Burial Five-Year | | Remediation Report
Agreement Trenches FS Report FS Report Begins Action ROD | | Trenches Review Strategy
Tri-Parties 300-FF-1 300-FF-1 300-FF-1 300-FF-2 300-FF-5 300 Area Decision
Develop CRP Phase || (Final) / ESD ESD LFI for Unit RI/FS Work
RI Report 300-FF-5 see———— || e \ Uranium Plan
~=——— | | (Interim 300-FF-2 300-FF-1 Contamination
_ _ 300-FF-5 Action) ROD Focused FS Waste Site
CRP Community Relations Plan Phase | RS Report Remedial Treatability
D&D  Decontamination and RI Report S Actions esting for
Decommissioning — 300-FF-5 Complete i
ESD  Explanation of Significant ESD N
Differences A Established final cleanup levels for
FS Feasibility Study 300‘FF1 waste SiteS
;EL I;z:;;ilt:ir:;:zstligfnon A Initial cleanup levels established
_ for uranium Expanded groundwater to :
RDIRA Remedial DesignRemedial Actin | A INterim action (MNA) proposed for A Changed soil cleanup level
RI Remedial Investigation 300FFS groundwater OU for uranium

RIFS Remedial Investigation and Feasibility Study
ROD  Record of Decision

CHPUBS_300_0036b

U.S. DEPARTMENT OF

E N E RGY 2 gtle-:qu!r‘nI:(!i_:tli hllzoi?pa ny



Remedial Action Objectives (RAOS)

ter impacted by Hanford releasBRBswithin atimeframethat js
réasonable given the particutdrcumstancegf the site

U.S. DEPARTMENT OF R|Ch|and

ENERGY Operations Office
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Aquifer Restoration is Driving the Cleanup Decisic

Hanford 300 Area CERCLA Proposed Pla

A Restoration of the aquifer (achieve federal DWS) within a time
frame that is reasonable given the particular circumstances of the
aAuS ®40 CFR300.430(a)(1)(iin(F).

A Primary source of U contamination contaminating GW is the mobile
Efil/(\:/tlon of U in the PRZ; seasonal high water continues to feed U tc

A ~1% of remaining inventory is dissolved in GW; ~18®kg/yr U
removed from the aquifer/yr (transported to the river)

A Size and mass of the U plume exceeding DWS varies in accordanc
with river stage conditions, varying between @.8.5 square km
and 4083 kg

A Attenuation of the U plume to CERCLA EPC cleanup levels is
eﬁt{;]na%_ed to be 3010 years; ~ 200 yrs. to achieve < DWS in all wells
all the time

Richland
Operations Office  —




Observed U Behavior to River stage and
Remedial Actions

Hanford 300 Area CERCLA Proposed Pla

and 300-FF-5 (1996)

. | Value on 610011
- iz 4,030
Nhote: Discharge of uranio Well 399-1-17TA —e— Uranium ‘s 4,030 o/l
en | fo 300 Area Process Water Level
450 T Trenches ended in 1985 o |
Expedited Res) Action :
| Contaminated soil scraped from Excavation activities at:
® Trenches in Aug 1991
' | 300 Area Process Trenches Remedial action at P
360 + f Dizcharge of clean water {Jul 1997 to Feb 1998) 618-2 Burial Ground
| continued until Dec 1994 completed in 2006
i North - South Process Ponds
{May 1998 fo Jun 2000) ) ﬂ Polyphosphats treatability
' ﬁ;ﬁgﬂgﬂ;gm test injection, Jun 2007 ||| |
-5 , S — —
3 { oA . |l @ I |
=2 270 + |
= Lol | _
E | 4 II ? | If
© ? o e
. '\ | £ |
180 + | || | | W
90 ROD for 300-FF-1 ﬁ

110

- 109

- 108

- 107

- 106

- 105

- 104

- 103

U T T T T T T T T T T T T T T T

Jan-87 Jan-89 Jan-91 Jan-93 Jan-95 Jan-9¢ Jan-99 Jan-01 Jan-03 Jan-05 Jan-07 Jan-09 Jan-11

Graphic prepared by PNNL Environmental
Assessment Group

gwf11200

. U.S. DEPARTMENT OF

Richland

A WJ_' ENERGY Operations Office

102

399-1-17ABC_Uran-History. xisx {(12/0511) -rep

Water Level Elevation (m-NAVDES)

23



1100-EM-1 OU

4, Cityot Richland | |
| North Well Field /’
and Recharge Ponds

Nitrate In The Upper Unconfined Aquifer, CY 2010
o Well Sampledin CY 2010 || Facility

& Well Sampled in CY 2009 D Former Operational Area
¥ Well Sampled in CY 2008 | | Groundwater Operable Unit

S+ Aquifer Tube L™, site Boundary
" /| =—— Nitrate, mg/L Non-Hanford Pond
DWS = 45 mg/L
Waste Site 9 05 , .
10364 0 5 T

Figure 4-70. Areal Extent of Nitrate in Groundwater Beneath the Southeast Portion of the Hanford Site

B U.S. DEPARTMENT OF Richland

ENERGY Operations Office

Hanford 300 Area CERCLA Proposed Plé :
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LargeScale RTD of VZ & PRZ

Hanfor dBO%F] a CERCLA,Rroposed Plan ‘

A Will release more U to GW/river than other ‘e
(8OKy2t23A8a AyOf dzRAY 3

A RTD of VZ alone will not meet remediation goals
(Active source Is the PRZ; ~30% U mass)

A RTD dust control is required for worker protection
mpact to GW (Experience at 648& 61810 BGs)

A Immense scope/cost of excavation (11M cubic
yards/>$1B)

A 28.4M gallons diesel fuel consumption
A 367K tons carbon dioxide emission

EEEEEEEEEEEE Richland

@ ENERGY  Srorations ofics -
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NPP 1948-1975
SPP 1943-1975
~18 Acres total area
~33 ft to water table

410K to 2M gal/day
discharge to ponds

pH varied 1.8 to 11.4

U inventory estimates vary
from 40-65 tons

2R, U.S. DEPARTMENT OF Richland 26

ENERGY Operations Office L — 2 0




Hanford 300 Area CERCLA Proposed Plan

Chemical South_Pond North Pond
Sodium(P) 2,000,000 2,000,000
Sodium hydroxide 1,000,000 800,000
Nitrite 900,000 700,000
Mercury 60 40
Chromium (VI) 5,000 3,000
Cadmium 80 60
Lead 4,000 2,000
Fluoride 7,000 5,000
Trichloroethylene 100,000 100,000
Uranium 40,000 30,000
Sodium ?1yminate 2,000,000 2,000,000
NitratelC 1,000,000 800,000
Sodjum silicate 100,000 90,000
Nickel 10,000 8,000
Zinc 5,000 3,000
Silver 1,000 900
Beryllium 40 30
Copper 60,000 50,000
Nitric acid 1,000,000 900,000
(a) U. S. Department of Energy (DOE). 1986.

Draft Phase 1 Installation Assessment of
Inactive Waste-Disposal Sites at Hanford.
Richland, Washinaton.
(b) Includes sodium from compounds other than
those listed.
(¢) Includes nitrate from compounds other than
those listed.

S. DEPARTMENT OF RIChland

)ENERGY

Operations Office

Estimated Contaminant Inventory (kg) for 300 Area No
& South Process Ponds

NPP 1948-1975
SPP 1943-1975
~18 Acres total area
~33 ft to water table

410K to 2M gal/day discharge to
ponds

pH varied 1.8 to 11.4

U inventory estimates vary from
40-65 tons

Cu inventory ~266 tons
Sodium Aluminate precipitate

Process Trench 1975-1985



Uranium Inventory Estimate

1257 West East [0
Central 300 Area 400
1 .
o : -390
x
£ Waste site excavation L 380
115+ B s
« 3 and backfill A\ Maximum Historical Water Toble (1950-1955) [ m
E; _'_'_____._-—-—-J—_l;-l"'"'I"'_n::;'_l' .
1 E'| B F:::itﬁﬂ'ﬂ;n hl w . 360 E
= 'g Y Ccurrent periedicalte 1|77 b Ronge of River Stoge (1592-2008) a5y 5
g 1057 E T - ot P e X age River Stog E‘
bt Uppermost ydralogic unit Zone of groundwatery - 340
? 100 {wery hagh permeatility] rever interaction 330 %
E ['wwnk sterage ' and 5
by parhess ) 32
k] b i Finer-graired interval i P 320 o
‘g 737 R [very low permeability) ——— - - L 310 -3"
5 £ < —————7 3
St o 003
goofs 2 T .
= & E Lower pertion of Vodase zone benaath waste sires: 2473 kg (52%) | [ 290 @
kL P Vadose pone awey from woste sites:  B&6 kg (03%) | |
1 3 i | A e iz G | 2002
& DOERITE To R perme PRZ away firom waste sihes: 122 kg (<3} | [ o
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= 0 ¥O e Xoh
3 240
i Grophic prepaved by PRNL Exviranmeniol Asperment Srous
| Wertical Exaggeration = 100 i
70 ! ~230
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RiverInfluenced Uranium Transport

Hanford 300 Area CERCLA Proposed Pla

High alkalinity groundwater
moves upward into PRZ
(U leached)

Key
¥ Water Table/River Stage
4105 Vadose Zone
I Periodically Rewetted Zone (PRZ)
I Saturated Zone

. U.S. DEPARTMENT OF Richland

-::-' ENERGY Operations Office

HIGH RIVER STAGE

Low-alkalinity river
water infiltrates PRZ
(U absorbed)

LOW RIVER STAGE

U contained in groundwater
moves toward river

Conceptual Cross Section of

River-Influenced Uranium Transport

29
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nstruction of Historical River Stages

Dams on the Columbia
Priest Rapids — 1961
Duncan (Canada) — 1967
Keenleyside (Canada) — 1968
T 112 - John Day — 1971
< Mica (Canada) — 1973
S 1o
3 110
@
= 108 -
106 A
L O o o o B B e B e R — —
o] € © O > Vv © A\ e > 4% o N\ B
o B AMAY oF o 9
"hp‘bp. "b?} @5 @Q ’b{‘k @Qgﬁb‘ &\b ff' ,}{‘ @Qa’ @-{\a’ @Qﬁ @Q @-{\ @-Q ’b{P
A A A A A A A A A A A LA A A
Battelie Date R T et of Eatray, 16
51{{.,1 U.S. DEPARTMENT OF RlChIand

ENERGY Operations Office
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Field Treatability Test of Polyphosphate Addition to Seqyester
Uranium in the 300 Area S

Hanford 300 Area CERCLA Proposed Plar

R 0 i
oToToToN T tofopat T epo -
099 2 9 9 w Injection of soluble
polyphosphate
,Poo?opnﬁ::rr:;ec.;dndigm r:;,‘::ei‘;j:,ggi::i:d Polyphosphate Addition L . o w Lateral plume treatment
the horizontal region of sequestration. ssdiiel Usiiinich 'O-lF"-o' ) ‘orlllro‘ W Uranyl_ phosphatg mineral
lg é (autunite) formation
‘l Hanford Gravel/Sand ] ® T Immediate
-~ sequestration
Ringold Gravel/Sand/Silt as Apamo . s T Stable mineral form
Ringold Overbank Mud w Apatite formation
o e = I Sorbent for uranium
Lower Ringold Mud I Conversion to autunite

A Phosphate SequestrationReduces groundwater uranium concentrations in by precipitating
highly insoluble uranium phosphate minerals.

A Reduced PluggingPolyphosphate acts as tirrelease of phosphate.

.S. DEPARTMENT OF Richland

ENERGY Operations Office



Hanford 300 Area CcRCLA Proposed Plan

—Uranium-Phosphate (Autunite) Minerals ¢

» Autunite [Ca(UQ),(PQ),AnH,0] is
a natural mineral characterized b
a very low solubility. L

» Formation does NOT depend on

changing the redox conditions o
the aquifer.

» Not subject to reversible process

such as reoxidation or desorptiol

q‘\uwu,'; U.S. DEPARTMENT OF

)ENERGY

Richland 32
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Hanford 300 Area CERCLA Proposed Plalh . '

U.S. DEPARTMENT OF
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