100-BC Area Proposed Plan Overview
Presentation to the Hanford Advisory Board,
River & Plateau Committee
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e Operational and support
areas around two
deactivated nuclear S e
reactors o e

e Encompasses approximately
4.5 mi?
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“Past Operations

e B Reactor construction began
in 1943 and C Reactor
construction began in 1951

e B Reactor was deactivated in
1968 and C Reactor was
deactivated in 1969
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B Reactor in 1944

100-B/C in 1953
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cleanup

100-BC-1 Operable Unit
L _ 100-BC-2 Operable Unit
[ Remediated Waste Sites

Aerial Image Source: National Agricultural
Imagery Program 6/25/2015 - 7/21/2015.
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Cleanup Accoemplishments: Waste Sites

e Waste site remediation began in 1995

e Remediation consisted of excavating soil and debris, treatment
(as necessary), disposal, verification sampling and restoration

e Remediation was performed to remove contamination above
remedial action goals for direct exposure, protection of
groundwater and protection of surface water
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Excavation of the 100-C-7 and 100-C-7:1 Waste Sites
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'1'OO-BC Water Table

e Groundwater flows
perpendicular to water table
contour lines (north and
northeast, towards the
Columbia River)

e Average flow rate ~1
meter/day in the upper
portion of the aquifer

e Flows to the Columbia River
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Water Table Elevation, March 2016
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Miecs

100-BC-5

Hexavalent Chromium 2010-2015
Groundwater Monitoring Wells

r__. Former Operational Boundary

" Facility

Waste Site

Roads

Hexavalent Chromium Plume Low River 2010-2015

L | <10(ugn)
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' HeXavaIent Chromium 2016

Separate plumes in shallow and deep
parts of the aquifer

Hexavalent chromium groundwater
concentrations at the river exceed
the 10 micrograms per liter water
guality standard along ~1,840 meters
(~6,000 feet) of shoreline (2016)

Ringold Unit E

Ringold Upper Mud
{and Deeper Unils)

145850
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Legend Fall 2015 Cr(VI) Northing (meters)
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2016 Hexavalent Chromium Plume, September - December

* Groundwater Monitoring Well Hexavalent Chromium Plume:

Waste Site

Facility

Basalt Above Water Table
—— Roads

Lower Unconfined
----10 ug/L
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um-90 Trends
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100-BC-5 Tritum 2010-2015

. Groundwater Monitoring Wells
|~ | Former Operational Boundary
~ Facility

Waste Site
—— Roads
Tritium Low River 2010-2015

|| <10,000 pCirL

|| 210,000 and <20,000 pCilL
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|| 230,000 and <50,000 pCilL
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Interim Actions

82 waste sites
remediated by
removal, treatment
(as necessary), and
disposal under
interim action
decisions

27 waste sites
determined to not
require remediation
under interim
action decisions

Remedial
Investigation

Feasibility Study

3 waste sites

not addressed

under interim
action decisions

Y

Evaluation of site-
specificdata and

information for all
112 waste sites

82 waste sites
protective of human
health and the
environment with
unrestricted use /
unlimited exposure

h 4

30 waste sites
where further action is
warranted to protect
human health and the
environment for
unrestricted use /
unlimited exposure

nanfordcleanup

What is the seope of the proposed plan?

Hexavalent chromium, strontium-90, tritium, and trichloroethylene in groundwater
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What |s t"'h'e"scope_ho___f the proposed plan?

e Breakdown of the 30 waste sites where further action is warranted

— Seven sites with residual contamination that poses a shallow direct contact risk
for residential use and/or threat to groundwater or surface water quality

* One of the seven includes residual hexavalent chromium contamination in the
shallow zone (direct contact risk; threat to groundwater and surface water)

 Two of the seven include residual radionuclide contamination that represents a
potential threat to groundwater under an irrigated scenario

e Six of the seven include residual radionuclide contamination in the shallow zone
(direct contact risk)

e Six of the seven include residual radionuclide contamination in the deep zone
— There are 23 sites that have residual radionuclide contamination in the deep
zone (only) and do not have potential to impact groundwater or surface water

— No sites have residual contaminant concentrations that pose a potential risk to
ecological receptors
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Summairy. of Alternatives

Evaluated
Alternative Waste Sites Groundwater
1 No action (required by the NCP)
2 MNA with ICs

Natural attenuation with ICs;
3 RTD; no action

Natural attenuation with ICs; |7 4mMP and treat; MNA with ICs

4 aggressive RTD; no action
: Natural attenuation with ICs;
RTD; no action Cr(VI) source treatment with
’ Natural attenuation with ICs; [pump and treat; MNA with ICs |

aggressive RTD; no action
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Comparative.Analysis of Alternatives

Balancing Criteria
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Remediation. Timeframes (Years)

hanfordcleanup

Groundwater
Alt Wgste Cr(Vl) | Cr(VI) Sr-90 Tritium TCE
SIS JougiL | 48 gL | 8 pailL zpoc?/ol? 5 g/L
1 51to 187 60 15 70 N/A 25
2 5to 187 60 15 70 N/A 25
3 5to 187 15* 5 70 N/A 25
4 5to 33 15% 5 70 N/A 25
5 51to 187 15 5 70 N/A 25
6 5to 33 15 5 70 N/A 25

*Pump and treat required for an additional 25 years to maintain compliance
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Why 187-years for waste sites?

e Timeframe associated with
decay of radionuclide
contamination at the 118-B-
8:4 site

e Radionuclide contamination
located at a depth of 13+
feet

e Excavation/removal ability
is limited by the immediate
proximity of the 105-B
Reactor Building
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4

- Preferred Alternative:
Alternative #2

* Achieves protection of human health and the environment

e Satisfies applicable or relevant and appropriate requirements
within a reasonable timeframe

e Removal, treatment and disposal of the remaining, grouted
segment of sodium dichromate transfer line

e Natural attenuation with institutional controls for 30 waste
sites

e No action for 82 waste sites

e Monitored natural attenuation with institutional controls for
groundwater
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Hexavalent Chromium Projections — Top of
Aquifer

<10 D 20-30 [ 40-48
| 10-20 || a0-40 . 48 - 50
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Hexavalent Chromium Projections - Lower
Aguifer
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Concentration (ppb)

Concent tr_atlons at the Shoreline

Prefenred Alternatlve

Cmax Cr{V1) Concentrations in Groundwater Model Layers - Shoreline

dcleanup

under the

100
I I I I I I I I I | I I | I I
90 Cmax represents the maximum calculated concentration in the aquifer for a given time step.
20 | 1 ] | 1 ] |
Layer 1
70 Layer 2
60 Layer3
50 — | ayer 4
— | gyer 5
40 -
—| ayer 6
=== Surface Water PRG {10 pg/L)
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2000

1800

1600 Cr{Vl) present in shallow Greater than 10 pg/L (Surface Water PRG)

groundwater above the 10 ug/L Greater than 20 pg/L

1400 Surface Water PRG varies
1900 / seasonally = Greater than 40 pg/L

1000 {db—-M1p0 - | === Greater than 48 pg/L [DWS PRG)

m)

800

600

Shoreline Length {

400

200

. i~

hanfordcleanup
Projected Shoreline Length with Elevated

Hexavalent Chromium Concentrations Under the
Preferred:=Alternative

0 5 10 15 20 25 30 35 40 45

Duration of Exceedance (Years)

No unacceptable ecological risk based on multiple lines of evidence
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Projected Strontium-90 Concentrations In
the Aquifer under the Preferred Alternative

Cmax Strontium-90 Concentration in Groundwater Model Layers - Aquifer

Cmax represents the maximum calculated concentration in the aquifer for a given time step.
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Questions/Discussions
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What eaused the waste site and
groundwater.contamination?

e Contamination originated from historical solid and liquid waste
disposal, and includes:

— Radionuclides
— Metals
— Organic compounds

e The 100-BC-1 and 100-BC-2 Operable Units address contaminated
soil
— Three interim action Record of Decisions (ROD) for waste sites

e Some contaminants moved through the soil and into groundwater;
the 100-BC-5 Operable Unit addresses contaminated groundwater

— No interim action ROD
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Waste Sites Assoeciated with Hexavalent Chromium

., Rive'
pbid
cou™

Hexavalent Chromium
Associated Waste Site

“i Remediation Excavatior

100-C-7:1 777 )

- A iy e [ | Facility
Hexavalent Chromium
Plume 2015

[ <10 (ug)

|_] =10 and <20 pg/L
:] =20 and <30 pg/L
\:’ 230 and <40 pg/L
|:’ 240 and <48 ug/L
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~Strontium-90

Strontium-90 Upper
Unconfined Aquifer 2015

e Strontium-90 plume changes very
little from year to year

|
[ ]
[ ]
]

<8 pCilL
28 and <20 pCi/L

. . . . Roads

e Plume is limited to the upper portion o me s t

of the aquifer AP

| P

 Concentrations are below the biota | e

concentration guide in the hyporheic ‘ |

zone (near or below detection limits) |

150 o

_q Hanford

125 Columbia River
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E 100 Ringold Unit E T
g = S 1
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75 _

Ringold Upper Mud
(and Deeper Units)
50
145850 145600 145350 145100 144850 144600 144350 144100 143850
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220 and <30 pCi/lL
230 and <40 pCi/lL
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Alternative Components Evaluated
forWaste Sites

e No action considered for the 82 waste sites that did not have
remaining contaminants at concentrations greater than the
proposed cleanup levels

e Natural attenuation (radiological decay) with institutional
controls considered for sites with radionuclide contamination
(shallow and deep)

e Removal, treatment and disposal considered for residual
shallow hexavalent chromium contamination at one site under
all alternatives with remedial actions

IH

e “Aggressive removal, treatment and disposal” considered for
six sites that have residual radionuclide contamination that
poses a shallow direct contact risk and/or a threat to
groundwater
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Alternative Components Evaluated
forGreundwater

Monitored natural attenuation with institutional controls
considered for all groundwater contaminants

— Includes installation of new monitoring wells and periodic
sampling to assess rates of attention and overall protectiveness

Pump and treat considered for hexavalent chromium

As a supplement to pump and treat, treatment for in situ
reduction considered for one area where a continuing source
of hexavalent chromium groundwater contamination is
suspected
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| Preferred Alternative:
Alternative #2

e
0 200 400 m

L | J

I

I I 1
0 50 1000 1800w

. Waste sites with
1 1058 | AL institutional controls

Reactor |
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Préferred Alternative

Cmax Cr(VI1) Concentrations in Groundwater Model Layers - Aquifer

nirations in the Aquifer under the

nanfordcleanup

Cmax represents the maximum calculated concentration in the aquifer for a given time step.

— | ayer 1

Layer 2
Layer 3

| ayer 4

--------------------------------- e | yET 5

—— | ayer 6

=== DWS PRG (48 pg/L)
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Projected Strontium-90 Concentrations at
the Shorelinesunder the Preferred Alternative

Cmax Strontium-90 Concentration in Groundwater Model Layers - Shoreline

300 -
D75 - ——" " R -
250 -
225 - Cmax represents the maximum calculated concentration in the aquifer for a given time step.
iy
=200 -
2 Layerl
‘;’ 175 -
S 150 —| ayer 2
" Layer3
€t 125 Ripari . .
g == =Riparian Animal BCG (278 pCi/L)
S 100 -~
o Strontium-90 Not Present Above 8 pCi/Lin
73 Model Layers 4, 5, and 6
50 -
25 -
O L] T T T

0 5 10 15 20 25 30 35 40 45 50 55 60 65 /0 75 8 8 90 95 100 105 110 115 120 125
Time {Years)

Current and future strontium-90 concentrations do not pose an unacceptable risk to riparian and
aguatic receptors in the near-shore area and Columbia River
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