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Th
WATER Chromium Project Status

campaigns

= Conceptual model refresher
= |nstallation of injection wells and piping

= Monitoring data from injection wells
— Monitoring Update

= Status of Interim Measure
- Permits

— Infrastructure and Operations
— Startup of extraction-injection loop near boundary

= Status of Plume-Center Characterization
Activities

.
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WATER Groundwater Occurrences

campaigns

Alluvial groundwater occurs
generally 20-40 ft below ground
surface (bgs). Recharged by
snowmelt, stormwater, and
effluent

Perched-intermediate

groundwater known to occur Intermediate depth
groundwater

predominantly beneath wet
canyons generally 150-800 ft
bgs

Elevation (ft)

Deep or regional groundwater regional
generally occurs from 800-1200 s
ft bgs
Alluvium - Basalt D Santa Fe Group
Hydrologic connection known to [1 Bandelier Tuff Puye Formation 'V Saturated Zone

exist between the three zones
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WATER Chromium Plume Location

= Potassium dichromate used in cooling towers at a Laboratory power plant
= Up to 72,000 kg released from 1956 72 in hexavalent form [Cr(VI)]
Chromium contamination ,V | i, g e : . il cr SO 2 3 =3 groundwater zones
in the regional aquifer is 25 ' R e 1)

in hexavalent form

= Plume is 900-1,000 ft
below canyon bottom
in deepest zone

7 = Size is approximately
BTN 1 1 mile x % mile x <50 ft

San lidefonso.\

NS T T thick

QCanyonia .,

= Downgradient plume
edge is approximately
% mile from the
closest drinking water
well
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Regional monitoring well

Water supply well Terrain elevation model

Extraction well LANL and surrounding land
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WATﬁﬁ Chromium Fate and Transport

LéPIumg‘beneath
“Mortandad
Canyon
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WATER Conceptual Model of chromium
Campaighs transport in the Subsurface

w

Chromium Source:
Power Plant
Cooling Tower
Outfall

Persistent
Surface Water

Infrequent Surface
Water Flow

Elevation (ft)

Rio
Grande

5500 —

Vertical Exaggeration = 10x 1000 2000 3000 4000 5000 m
1 1 1 1 ]

0 5000 ft
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WATERm
s transport in the Subsurface

| Los Alamos National Laboratory |
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Chromium Source:
Power Plant
Cooling Tower
Qutfall

.k- =

Persistent
Surface Water
Flow

(o/7] S

Infrequent Surface

Alluvial s Water Flow
Groundwater ==

Elevation (ft)

5500

Vertical Exaggeration = 10x 1000 2000 3000 4000 5000 m
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WATERm
s transport in the Subsurface

w

Chromium Source:
Power Plant
Cooling Tower

Persistent
Surface Water
Flow

Groundwater

Elevation (ft)

5500 —

Alluvial _—==

Infrequent Surface
Water Flow

Rio
Grande

Vertical Exaggeration = 10x
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WATER Conceptual Model of chromium
s transport in the Subsurface
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Chromium Source:
Power Plant
Cooling Tower

Persistent
Surface Water

Infrequent Surface
T — Water Flow
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WATER

campaigns

w

Chromium Source:
Power Plant
Cooling Tower

Persistent
Surface Water

Alluvial _——

Groundwater

Tr———Perched-
T=Intermediate
Grour]dwater“-xx
il 7 _: - "
Perched- & |
Intermediate __—
Groundwater

Elevation (ft)

Reg Jionaj
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Conceptual Model of chromium
transport in the Subsurface

Groundwater s
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WATERm
PP transport in the Subsurface

Crét [kg] Cr3t [kg] Estimated mass

distribution [kg]

W l ° 54,000 © Source
Chromium Source: “1s

15,105Wetland
Power Plant — B
Cooling Tower @ 27 Alluvial

Qutfall o 7,875 Bandelier
Persistent

Surface Water ! ° 9,000 Puye
Flow

| Los Alamos National Laboratory |

2 | Perched zones
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WATER Distribution of CrVI and Crlll

~ campaigns
Cro* [kg] cri* [kg]
distribution [kg]
l o 54,000 0 Source
- ° = Natural processes

15,105Wetland
have converted much
@ 257  Alluvial CrVI to stable, non-
toxic Crlll

Bandelier

= |mportant to

Puye understand distribution
and form of chromium
to guide remedial

Lavas actions

Perched zones

Puye

Miocene

Regional aquifer
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WATER Monitoring

campaigns

Chromium, Nitrate, Perchicrale Quarterly
Time-Series - Fourth quarter through 2018
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Th o s re sy |
WATER  Trends at Plume Edge Wells

campaigns

ey, GIEX-3

N3 (/L] and €108 [ug/L]
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1\.RIATER Interim Measure

campaigns

Goal Is to control plume migration and maintain

plume edge within Laboratory boundary

= Hydraulic capture of chromium migration towards Laboratory
boundary through extraction and injection

= Pumping from extraction wells
- CrEX-1 is installed and operational
— Potential location of CrEX-2 under evaluation
= Contaminated groundwater will be treated at the surface and
returned to the aquifer via injection wells

— Returns clean water back to the aquifer
— Hydraulic benefit in addition to extraction
— Cleans downgradient edge of plume
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campaigns

1636000

Phased approach injection
pipeline

[ phase 1

[ chase 2

s phase 3

Injection well screen location

Azirmsth line to well sereen from CriN-3
Azirmusth line to well sereen from CriN-4 and
CriN-5

Extraction wel
b Perched Intermediate monitoring wel
Regional aquifer monitoring well
Crainage channel
Paved road
Unpaved road
‘Chromium plume > 50 ppb
[ storage basin
W‘E Structure )
i | LANL boundary
Land appication area
Shalbow allwial piezometer area

Approximation of 50 ppb
edge after ~2 yrs of Interim
Measure operation

LOS ALAMOS NATIONAL

PUEBLO de SAN I DEFONSO
INDIAN RESERVATION

1766000




Los Alamos

T h National Laboratory

WATER

campaigns

FLOW METER &

| Los Alamos National Laboratory |

Injection Wells

TOTAL LENGTH
OF CASING AND SCREEN(FT) 12458

ANGLEDWELL DRILLED ELEVATIONS (FT AMSL)
25 FROM VERTICAL WELL CASING IE

PROTECTIVE CASING TED
GHOUND SURFACE  TBD
BRASS CAP (MARKER) TOD

lon Exchange DEPTH TO WATER

FOLLOWING INSTALLATION 0FT} - 11591 (07/20/76)

FEET = LINEAR FEET

Treatment Unit CONTROL VALVE

Nas

DIAMETER OF BOREHOLE
20,00 (N} FROM 0 TO 52.0(FT)

- % 1800 N FROM 52,0 TO 5910 (FT}

16,00 N} FROM 591.0 TO 911.3 {FT)

15.00 0Ny FROM 9113 To 1T202.00°T)

WATER TABLE

- L SURFACE SEAL
— ] MEASUREMENT SURFACESEAL 80816 MY 2 RIX (%) FORTLAND CEMENT 100
QUANTITY USED 1155 FT* CALC 898 FT*
DEVICE 3

GROUND |

SURFACE

BENTONITE SEAL G0ETO 1059.8 (FT}

TYPE OF CASING

MATERIAL

)

100N} BO00 OO (N B.G25 {B85H)
JOIMT TYPE WELDED

INJECTION WELL DOWNHOLE

Extraction CASING & SCREEN \ FLOW CONTROL

Well VALVE

T8-INCSGAND SHOE 570,23 10 5010 (FT:

HYDRATED BENTONITE SEAL
FOAM ¥e-IN BENTONITE CHIPS
CUANTITY USED 13944 FT* CALC 11607 FT*

RECHARGED WATER
RESULTS IN MOUNDING
OF WATER TABLE

TYPE OF SCREEN{S}

MATERIAL AZ04 STAINLESS STEEL
DN} 300 0D 0N) B.625

SLOT SIZE 0N} 0,040

JOINT TYPE WELDED

MAINTENANCE PUMP
& CHECK VALVE

~FINESAND COLLAR
SIZEMYPE 20740 SILICA
CUANTITY USED 1.5 FT* cALC LT FT?

FINESAND COLLAR 10598 T0 1061.8 (FT)
FILTER PACK 1061.8 10 12264 (F1)

.. — FILTER PACK SAND
SIZETYPE 10/20 SILICA
QUANTITY USED 167.5 FT* CALC 135.1 FT'
SCREENED INTERVAL 1162.0 10 12220 (FT}
HYDRATED BENTONITE BACKFILL
WMATERIAL ¥-1N BENTOMNITE CHIPS
43, } : AND 10720 SAND
gg;‘l"g:l: EAsing 12423 X e :: CUANTITY USED 43.5FT" cAlC 62.5FT*

SLOUGH X A ] = Y 5 14-IN €56 AND SHOE
BOTTOM OF BORING 1292.0 (FT} 12800 To 1291.8 (FT)

STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea, EVERY 60 FT ONBLANK CASING  DATE 07 A03/16 TIME 07 30h
USED 4 ea, at 3 FT WELL COMPLETION FINISHED
ABOVE AND BELCAW WELL SCREEN DATE OF 2416 TIME 0600h

‘Well CrIN-5 As-Built Well Construction Diagram Fa ct
Technical Area 05 ( TA-05)

Los Alamos National Laboratory Sheet

Los Alamos, New Mexico NOT TO SCALE

Freparedby: PTM
Dt August £
File Marre: -5, IiDiagram _FactShest
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WATER Pipeline Installation

campaigns

1836000

Phased approach injection
pipeline

e chase 1
em—phase 2

[ chase 3

] injection well screen location
Azimuth line to wedl screen from CriN-3
Azimuth line to wed screen from CriN-4 and
G5

Extraction wel
Regional aquifer piezometer
% Perched Intermediate monitoring wel
Regional aquifer monitoring well
+ + - Drainage channel
—— Paved road
Chomium piume > 50 ppb

[ sionagebasin

Structure
L5} LML boundary

Land appication area
‘Shallow alluial piezometer area

_CrPZ2ab

i A\
et

PUEBLO de SAN ILDEFONSO
INDIAN RESERVATION
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WATERWmmjection,Emaction
and Boundary Monitoring Wells

16368000 i !BSSEIDI}

Er - v Phased approach injection
e ] i pipeline
——— EEMEZR———_ i
[~ C—_ — " / e chase 1
= . ¥ N phase 2
s phase 3

Injection well screen location

Azirousth line to well sereen from CriN-3
Azirmuth line to well sereen from CriN-4 and
CriN-5

Extraction wed
Regional aguifer piezometer
B Perched Intermediate monitoring well
Regional aquifer monitoring well
Crainage charmel
Paved road
Unpaved road
Cheomium plume > 50 ppb
[ Storage basin
CriN-1 Cr b § Structure
83 r,_.,,,; LANL boundary
72 Land appiication area
76 Shallow allwial piezometer area

CrEX-3 Cr
~170

CrEX-1 Cr (ppb
~175

CrIN-3 Cr

it R0
LOS ALAMOS NATIONAL ; 3 R-44 Cr

R50 S1 Cr (ppb)
~112 CrIN-4 Cr
| IN- CriN-4 Cr
PUEBLO de SAN ILDEFONSO Cr 55C4r b (ppb)
INDIAN RESERVATION 98
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WATER Status of Interim Measure

campaigns

Permits

= Discharge Permit DP-1835 for used of injection wells received
August 31, 2016

= NM Office of the State Engineer issued an Emergency Authorization
(EA) on September 10, 2016 on Joint LAC/DOE application for
additional groundwater points of diversion — allows pumping

Infrastructure and Operation

= 5 of 6 injection wells installed and instrumented

= Continuous pumping at CrEX-1 since early July, under existing
CrEX-1 permit and then under the EA

= Pumping at CrEX-3 began September 12, 2016 after receipt of EA
= To date, all pumped and treated water has been land applied

« Los Alamos

NATIONAL LABORATORY
EST.1943

Dol
UNCLASSIFIED | 20



Los Alamos | Los Alamos National Laboratory |
National Laboratory

Th
WATER Status of Interim Measure (cont)

campaigns

Infrastructure and Operation (cont)
= Phased piping installation (3 phases);

— Piping installation nearing completion
for first phase (Phase 2), the
extraction—injection loop near
Laboratory boundary (CrEX-1, CrIN-4
and CrIN-5)

— Installation of remaining two phases
anticipated start November 3 and
November 28 with target completion
by February and March 2017; ties in
Injection wells CrIN-1, CrIN-2 and
CrIN-3 and characterization extraction
well CrEX-3

« Los Alamos
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WATER Status of Interim Measure (cont)

campaigns

Infrastructure and Operation (cont)

= Operation of Phase 2 loop (continuous extraction and
Injection) scheduled to begin in late November 2016

- Pump CrEX-1 at 80 gpm
- Treatment at wellhead with ion exchange
- Injection directly into CrIN-4 and CrIN-5
= Startup of complete system anticipated spring 2017

= Sixth injection well (CrIN-6) and second plume control
extraction well (CrEX-2) to be installed in 2017

= |ncrease monitoring frequency at key performance
monitoring wells along plume edge

.
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WATER Plume-Center Characterization

campaigns

Goal Is to characterize aspects of the regional
aquifer that directly support development of a final
remediation strategy

= Laboratory “bench-scale” studies are underway

— Evaluate the potential for using bio- or chemical amendments
directly within the aquifer to remediate chromium by altering the
form from hexavalent to trivalent

= Pumping within the centroid at CrEX-3

— Evaluate efficacy of source removal as a component of a
potential remediation strategy

.
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WATER Plume-Center Characterization (cont)

campaigns

| Los Alamos National Laboratory |

= Tracer studies include deployment of paired tracers of
different molecular sizes into wells/piezometers and
monitoring at downgradient locations

— Evaluate details of aquifer pathways and heterogeneity

— Wil help with understanding where and how the majority of
chromium may be migrating

= Sandia Canyon alluvial piezometers

— Characterize infiltration of surface water (and past chromium
releases) for potential remediation strategy that involves flushing

the vadose (unsaturated) zone where residual chromium may be
present
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WATER Plume-Center Characterization—Tracer Tests

—> Potential Pathways

Normalized Breakthroughs in CrEX-3

Crix-2 Long Stop

CrEx-3 Short Staps
L]
o A0 - .
CrEx-3 Stopped
.

.,
B Assumediobe ®
L LOS A _ _.,ﬂ. compromised sample

NATIONAL | 9/12/2016 9/22/2016 10/2/2018 10/12/2018 10/22/2016 11/1/2018 11112018
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WA ﬁﬁ Plume-Center Characterization —
“Bench-Scale” Tests

Studies underway
to evaluate
potential
amendments for
remediation within
the aquifer
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Los Alamos

Wﬂﬁfﬁ’ﬁm
tampaigns - Sgndia Canyon Alluvial Piezometers

!ESEUOD

16838000

I { f :
\
[ Phased approach injection
pipeline

e rhase 1

Sandia Canyon — o= 2
Alluvial —trmed
Bl injection well screen location

Piezometers :
Azimuth line to well screen from CriN-3

Azimuth line to well screen from CriN-4 and
CriN-5

FRegional aguifer piezometer
Perched Intermediate monitoring wel
@  Regional aquifer monitoring wel
+ - Drainage channel
—— Paved road

B Eesctonwat
v
@

Cheomium plume > 50 ppb
[ Swomg=basin
| Structure
[ LANL bounary
Land appication area
‘Shabow allwial piezometer area
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