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Potassium dichromate used
to control corrosion in
power plant cooling towers

160,000 Ibs. released to
canyons between 1956-
1972 as Cr(VI)

Migration from perched
aquifer to regional aquifer
formed multiple sources

Discovered in regional
aquifer in 2005

NMED regulates chromium
in groundwater at 50 ppb

Plume is 1 mile long / half
mile wide. Thickness is un-
certain

Nature & Extent remains
uncertain —in Campaign
Approach along with IM

Interim Measures - mid
2018 along Sl boundary
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Plume Detail — Coalesced Plumes
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Interim Measures Goals Interim Measures Performance

0 Three Workplans
o1 Two Consent Orders

0 First workplan: April 2013

> Extraction/mass recovery
» Found to be feasible — CrEX-1 (2014)

0 Second workplan: May 2015

» Migration Control

o Third workplan: April 2018

» Assumption Cr(VI) in top 50-60 ft
» Metrics and reporting
> 3-Yr performance timeline

» 6th semi-annual report now submitted
covering 3.5 years

O
O
O
O
O
O

Assumption not valid
Plume depth unexplored
Water table mapping

No hydraulic control
Unfavorable response

NMED Issued Numerous
Technical Comments
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'@~) DOE’S INTERIM MEASURES OBJECTIVES

N DEY

“The overarching assumption guiding the IM strategy is that the
dominant mass and mass flux of contamination in the medial and
peripheral portions of the plume is in the upper 50-60 ft of the water
table in the strata with the highest hydraulic conductivity.”

0 The principal objective is to achieve and maintain the downgradient
chromium plume edge with a specific metric of reduction of
chromium concentrations at IM monitoring well R-50 to
concentrations of 50 pug/L or less over a period of approximately 3 yr.

o The principal objective has been met.

0 A secondary objective is to hydraulically control plume migration in
the eastern downgradient portion of the plume.

0 The IM operations are in the early stages of implementation to meet
the secondary objective.
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DOE’s Interim Measures Performance

The key evaluation tools for interim measures performance evaluation:

0 Time-series plots that include data for chromium, perchlorate,
nitrate, and tritium from monthly sampling in performance
monitoring wells, and from extraction wells for capture zone analysis.

0 Time-series plots that include data for injection well tracers from
monthly sampling in performance monitoring wells.

0 Water-table maps that evaluate potential changes in gradient
associated with IM operations are used as an additional line of
evidence for evaluating IM performance.

0 Cumulative chromium mass removal estimates. Although mass
removal rates and efficiency are not directly related to IM
performance, they may provide insights into observed plume
response.



5 IM injection
wells (blue)

5 IM extraction
WS

(purple/yellow)
PM-3 (light blue)

DOE agreed to 3
new monitoring
wells

FY2022
Milestones
include
additional
monitoring wells

Need accurate
water table
maps, flow
calculations and
modeling to site
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treatment

Hydraulic
control in 3-
year period

Extraction is
effective — but
only 472 lbs.
removed since
4th Q of 2016

With injection -
unfavorable
response noted

NMED
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calculations and
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better represents IM performance

NMED’s Triangulation of 3-point problem

1634.000.00
1 <

1,770,000.00
3 T

1,769,000.00
R

1,768,000.00

1635,000.00
I

1636 000 00
1

North American Datum 1983 (NAD 83)
US Survey Ft

File: map_13-006545_flow_inference revise

N3B staff

1.767.000.00
T

| New Mexico State Plane Coordinate System Central Zone (3002)

DISCLAIMER: Ths map was created for work processes associaled
valh the LLCC. All other uses for this map should be confirmed with |

5 Piezometer
Q Regional aquifer monitoring well
B3 Extraction well

& Perched-ntermediate well

A

——— Drainage
Major road
Unpaved road
TA boundary line
= LANL penmeter

1637,000 00

5832.29

[ 50nga16NDS(May2017) S, o)l i
50 kg Na 2.7-NDS (Sept. 2018)

1638,000 00 1639,000 00
I

1640,000.00
I

Nothing Definitive
from CriN-5

. . 7

CriN-4 j‘l(‘-rﬂ
50 kg Na 1,5-NDS (May 2017)

50 kg Na 2,6-NDS (Sept. 2018)

1,766,000.00

@ Injection well screen location

—7~ Estimation of extent of chromium >50
"N ~~ - ppb; extent uncertain N\

| Structure 7 i

8 e I LN S I

\ CriN-3 25GPM
50 kg Na 1,3,6-NTS (

SIMR-2
ﬁaso.qs

1

573

164100000 1,642.000 00
|

< W
m‘*uwfwfiasf\ ~ R-ss;\¥ ;
5831.29 E

bpt. 2018) — = — = — - — -

sa3e

§5IE
LOS ALAMOS I&ATIONAL LABORATORY

-PUEBLO DES#\\M\DEFONSO

. Tracer footprint extent uncertain

November 9, 2020, 07:00 potentiometric surface near the regional aquifer water table (monitoring well screen 1 heads)

12




Deep screen 2 water level map
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Profile Through Injection Wells
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Plume migrates
with ambient flow
linearly until
injection starts at
CrIN-3 mid-2018

Trends then altered
as CrIN-3 started,
and again, in late
2019 when CrIN-1
& CrIN-2 went
online

Modeling
calculations
requested by
NMED

at Performance Monitoring Well R-45

Chromium Concentrations at Regional Aquifer Monitoring Well R-45
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Injection Operations Unfavorable Response
Two Lines of Evidence

D Interim Measures Injection Operation Impacts at Performance Monitoring Well R-45
High injection rates

into CrIN-3 created a
distinct pattern of 160 5832.00
water level rise in

the injection well
that are also 1o PEILTS
observed in the top
screen at R-45 during

120 5831.50
October 2020
The anomalously 100 5831.25
high injection rates
raise the water level L,_,..(*-—-
in CrIN-3 by over 100 80 5831.00
feet

m i

= CrIN-3 Injection Water Level

CrIN-3 Injection Rate = R-4551 GW Elevation (Barometric Compensated)

5830.75

At R-45 S1, a similar

rise in the water -
level is observed to ;

40 5830.50
be about 1 ft
Modeling may 20 . \)J 5830.25
provide some insight
to this observation

0 4. 5830.00

R-45 S1 Groundwater Elevation (ft MSL)

CrIN-3 Injected Water Level & Rate (feet/GPM)

9/1/2020 9/14/2020 9/28/2020 10/11/2020 10/25/2020 11/7/2020 11/21/2020
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Injection Operations Unfavorable Response

P Interim Measures Injection Operation Impacts at Performance Monitoring Well R-45
Typical injection

rates into CrIN-1
created no distinct 5 5832.00
pattern of water

level rise in the

CrIN-1 Injection Rate CrIN-1 Injection Water Level R-4551 GW Elevation {Barometric Compensated)

0.5 q 70 5831.75
injection well that
can explain the
pattern observed in
60 5831.50

the top screen at R-
45 during October
2020

50 5831.25

Typical CrIN-1
injection rates only

raised the water
level in that well by
about 5-8 feet 3 30 583075
MOd_elmg may_ . 20 5830.50
provide some insight
to this observation

10 W 5830.25

0 5830.00
9/1/2020 9/14/2020 9/28/2020 10/11/2020 10/25/2020 11/7/2020 11/21/2020

40 5831.00

CrIN-1 Injected Water Level & Rate (feet/GPM)
R-45 S1 Groundwater Elevation (ft MSL)
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Injection Operations Unfavorable Response

at Performance Monitoring Well R-61
- -

Chromium Concentrations at Regional Aquifer Monitoring Well R-61
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MEX,

%#E Time for Reassessment of IM Strategy

NMED wants DOE to engage in a new workplan that incorporates the
new understanding of the system dynamics and goal for mass removal
to move to final remedy. The new workplan will:

Provide flexibility for adjustments to system operation

Focus upon extraction to control migration and mass removal
Be model based

Be able to control migration through the entire plume depth
Provide better metrics for performance evaluation

Provide a basis for moving forward to corrective measures

19



QUESTIONS?
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