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Groundwater Status Report
(Volume 2 of Site Environmental Report)

= Presentation provides up to
date status on groundwater
cleanup program progress

» Maps based on fourth
quarter 2018 data

= Web link for 2018
Groundwater Status report
(available November):

https.//www.bnl.gov/gpg/gw
-reports.php

2018

Site Environmental Report
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Facility Monitoring

Groundwater monitoring at active $
research and support facilities:
= 77 monitoring wells RHIC Facilty
= DOE required groundwater
surveillance: '
» Accelerator Facilities (AGS,
BLIP, RHIC, NSLS-II) Y " Sowage Troamen
« Underground gasoline SR WA = —a
storage tanks Sr L @Y s
= New York State permit required | "Gi:;:a'j;%%ﬁ T el
groundwater surveillance: Y Lo ] e
 Waste Management Facility g = AR TR
« Sewage Treatment Plant Y 1273 Facty. "
Recharge Basin Area Mmmém: o s e
* Major Petroleum Storage o U g, (o
Facility (above ground | =7 ok gy SN
storage tank area) P N
No new impacts detected during 2018 : N L
from active research and support [BRoowMRven ~ LECGEND
activities e ﬁ;“@ﬁ:m:" ;éﬁﬁ“ A ot
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Groundwater Treatment System Completion
Process

Achieve plume capture goal for system (typically < 50 ug/L Total
VOC (TVOC) in monitoring and extraction wells)

¥

Petition regulators for system shutdown

¥

Upon approval, turn extraction wells off and maintain in standby
mode/sample wells for several years, monitor for rebound

$

When concentrations are documented to remain low and stable,
petition regulators for system closure (upon approval,
decommission equipment, abandon wells, limited continued

monitoring)
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Groundwater Treatment System Status

Treatment System Operational Shutdown Closure/Decommissioned
" |OUIS. Boundary
dl DU C

OU 3 Middle Rd.
OU 3S. Boundary
OU 3 Western South Boundary
OU 3 Industrial Park
OU 3 Industrial Park E.
OU 3 North St.

OU 3 North St. E.

OU 3 LIPA

OU 3 Airport

OU4 AS/SVE

OUG6EDB

Notes-
a - Awaiting reglatory approval

us. oesamruen or BROOKHFEVEN
/ENERGY
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Groundwater Treatment Systems/Plumes
Status
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Groundwater Treatment Systems/Plumes
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OU 3 Building 96 VOC
Treatment System

Source area concentrations
currently in 50 pg/L to 100 pg/L
(parts per billion) range

= Historic high was 18,000 pg/L
Performed 2018 soil vapor
extraction pilot test in source

area.

= Based on results, not a viable option to
reduce VOC source area
concentrations

Increased pumping rate in
extraction well RTW-1 from 30
gpm to 60 gpm based on 2017
Groundwater Report
recommendation. This should
allow for capture of the western
edge of VOC plume

* Increased pumping rate started in late
June 2019
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MONITORING WELL 1D WITH
45.83 TVOC CONCENTRATION IN pg/L

GP02-2010 TEMPORARY WELL 1D WITH

"55172 DETECTED TVOC
CONCENTRATION (IN pg/L)
085-359
® SOIL-GAS LOCATION
5 ISOCONCENTRATION CONTOUR

REPRESENTING LINE OF EQUAL TVOC
CONCENTRATION IN pg/L (DASHED
WHERE INFERRED)

} | LOCATION OF TVOC HYDROGEOLOGIC
CROSS SECTION

GROUNDWATER REMEDIATION WELL
BHL GRID NUMBER

TVOC - TOTAL VOLATILE ORGANIC COMPOUND
pg/L — MICROGRAMS PER LITER

NOTES:
CONTOUR INTERVAL AS SHOWN.

PLUME DISTRIBUTION PRIMARILY BASED OM THIRD
& FOURTH QUARTER 2018 SAMPLING EVENTS.

“ND" INDICATES NOT DETECTED AT OR ABOVE
LABORATORY METHOD DETECTION LIMITS.

"NS" INDICATES NOT SAMPLED.
IN WELL CLUSTERS THE HIGHEST TVOC VALUE

WAS USED IN CONTOURING AND DETERMINING
PLUME EXTENTS.

FREON-11 NOT INCLUDED WITHIN TVOC VALUES. T ——)

(o] 100

200 FEET
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OU 3 Building 96 VOC TS e
Treatment System SR

.IV"'\‘."WM-‘“
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. Source area concentrations - ——
currently in 50 ug/L to 100 pg/L = - Ilimﬁ e
(parts per billion) range - Rt
= Historic high was 18,000 pg/L - =0\ S

104 1HOE 1208 12M0 AN 134 128 12na

=  Performed 2018 soil vapor =\
extraction pilot test in source
area.

085-335

yseddgdl
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= Based on results, not a viable option to "':]
reduce VOC source area I e
concentrations NSRBI WL i N O wswm
=  |ncreased pumping rate in ,_ ,, =] ] R
. o . \N =
extraction well RTW-1 from 30 ™ oes 307 N = jll
gpm to 60 gpm based on 2017 =i \ weod O\ ML N e
Groundwater Report - |ﬁ i e —
. . i |8 | sl | (B HBh 1VOC2.972 g/l
recommendation. This should s v B "

TREATMENT WELL-+/

allow for capture of the western = " \ T‘i il.
TVOC and PCE 18,000 uglL 150 @, ! 20 §| i
edge of VOC plume o O O ¢ ,Jlu\,ﬁ’h
» Increased pumping rate started in late
June 2019
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OU 3 Western South VOC
Boundary Treatment System

. The detection of deeper VOCs
previously not observed required
a system modification to meet the
cleanup goal timeframe

. Four new extraction wells began
operation in March 2019

=  VOC concentrations in new
extraction wells confirm that high
concentration segments of plume
are now being captured and
treated
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LEGEND

- MONITORING WELL ID WITH
83 DETECTED TVOC CONCENTRATION
IN pg/L.

ISOCONCENTRATION CONTOUR
REPRESENTING LINE OF EQUAL
TVOC CONCENTRATION IN ug/L
(DASHED WHERE INFERRED)

BNL GRID NUMBER

m*g;, BNL REMEDIATION WELL, 1D
{11117 AND BNL GRID 10.

TVOC- TOTAL VOLATILE ORGANIC
COMPOUNDS

pg/L- MICROGRAMS PER UTER

NOTES:

IN WELL CLUSTERS THE HIGHEST TVOC
VALUE WAS USED IN CONTOURING AND
DETERMINING PLUME EXTENTS,

"ND™ INDICATES NOT DETECTED AT OR
ABOVE LABORATORY METHOD DETECTION
LIMITS,

PLUME DISTRIBUTIONS BASED ON
FOURTH QUARTER 2018

SAMPLING EVENTS, SUPPLEMENTED
WITH THIRD QUARTER MONITORING DATA
TO PROVIDE ADEQUATE AREAL
COVERAGE.

MONITORING WELL COLOR
CORRESPONDS TO LONG=TERM
MONITORING WELL LOCATION MAP.




OU 3 Industrial Park VOC
Treatment System

Treatment system began operation in
1999

The seven original extraction wells have
been in shutdown mode since 2017.
TVOC concentrations have been below
the capture goal (50 pg/L )

Two new extraction wells IP-EW-8, IP-
EW-9) installed in 2014 have only shown
low detections of VOCs (nothing above
individual VOC standards since 2016)

2018 Groundwater Report
recommendation is to place IP-EW-8 and
IP-EW-9 in standby mode (implemented
July 2019)

Will continue monitoring the attenuation
of higher concentration segment of
plume in Industrial Park

U.S. DEPARTMENT OF

ENERGY
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OU 3 Industrial Park VOC
Treatment System

=  Treatment system began operation in
1999

. The seven original extraction wells have
been in shutdown mode since 2017.
TVOC concentrations have been below
the capture goal (50 pg/L )

= Two new extraction wells IP-EW-8, IP-
EW-9) installed in 2014 have only shown
low detections of VOCs (nothing above
individual VOC standards since 2016)

. 2018 Groundwater Report
recommendation is to place IP-EW-8 and

IP-EW-9 in standby mode (implemented
July 2019)

. Will continue monitoring the attenuation
of higher concentration segment of
plume in Industrial Park
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OU 3 Industrial Park VOC
Treatment System

1997 TVOC PLUME DISTRIBUTION 2005 TVOC PLUME DISTRIBUTION 2013 TVOC PLUME DISTRIBUTION 2018 TVOC PLUME DISTRIBUTION

?

106

114
OU IIl SQUTH BOUNDARY

6 EW-8 ]
EW-7, aew s

.
£

STRATLER DRIVE

%W—.‘il

EW-1L F—EW-2L

LEGEND
*  KEY TEMPORARY WELL
MOMITORING WELL

.
-S--Il L TvOC
conci N

50 - 89 pg/L TVOC
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ORGANIC COMPOUND

pa/fl- MICROGRAMS PER LITER|

S-MIDDLE ISLAND RoaD Is-wnm_s ISLAND ROAD




2018 TVOC PLUME DISTRIBUTION

OU 3 North Street VOC | {’ L. X 7K +'§’ L =X
Treatment System &

Soiiely )

=  System started operations in : e N
2004 and placed in shutdown ‘ PR N
mode in 2013 ‘

=  VOC concentrations in
extraction and monitoring wells
were below capture goal of 50

ug/L 2017 through 2019 I
" 2018 Groundwater Report 7

recommendation to submit _\

petition for closure to e ™~

regulators in 2019 i

* KEY TEMPORARY WELI
"% GW REMEDIATION WELL

TVOC-TOTAL VOLATILE
QRGANIC COMPOUND
pa/L-MICROGRAMS PER LITER

SOLAR FARM PANELS

: -5 ~ 49 pg/L TVOC CONCENTRATICN
U.S. DEPARTMENT OF

ENERGY |:|50 - 99 pg/L TVOC CONCENTRATION

-'.no = 499 pg/L TVOC CONCENTRATION

I:l = 500 pg/L TVOC CONCENTRATION

SCALE .
o
o 500 1000 FEET




OU 3 North Street
East VOC Treatment
System

System began operation in 2004 and
was placed in shutdown mode in June
2014

Ethylene Dibromide (EDB) first detected
in well 000-394 in August 2015
(Drinking Water Standard of 0.05 pg/L)

Submitted design modification report to
regulators

Since last CAC update in June, BNL
installed two new extraction wells and
four new monitoring wells. New EDB
monitoring network will consist of 11
wells

Currently working on plumbing,
electrical and communications
connections to treatment system
building

Anticipate startup of new extraction
wells in early 2020

.5. DEPARTMENT OF

11

485 ('I.‘I-E-}
®
7
138
‘\?&’6 0.9 (CHL)
iy
W
o—124
1.5 (TOL)
o
ob 394
VY 4,43 (PCE)
525 ® 478
ND /" 0.55 (CHL)
L4879
A7T7T—@(* | 0.95(PCE)
1.7 (TCA) ®-—480
- 0.62 (CHL)
" NSE-1
481 ¢
ND
<+ NSE-2
LEGEND
480 MONITORING WELL 1D WITH DETECTED
0.62 (CHL) VOC CONCEMTRATION IN ug,/L
O 0 0 F——— LOCATION OF TVOC HYDROGEOLOGIC
CROSS SECTION
BNL GRID NUMBER
80 O 4 NSE-1  BNL REMEDIATION WELL
SOLAR FARM PANELS
CHL — CHLOROFORM
PCE - TETRACHLOROETHYLENE
TCA = 1,1, 1=-TRICHLOROETHANE
MORICHE TOL - TOLUENE
RICHES MIDDLE ISLAND ROAD pg/L - MICROGRAMS PER LITER
NOTES:
SCALE ASoRkToR! WEreD BETECTON LTS,
| i MONITORING WELL COLOR CORRESPONDS TO
O 500 1 OOG E '_'_T ﬁr:f-TERH MONITORING PROGRAM WELL LOCATION




OU 3 North Street LT |
East VOC Treat t ﬁf
138, :
System NO\ (8%
. . VP08 \\n VP12
System began operation in 2004 and 0.026 | A9
was placed in shutdown mode in June i : ./0-0382
201 4 —552 0.255
~553 0.058 Oﬁ\\'
VP10 " ‘
Ethylene Dibromide (EDB) first detected & ool
. . Ly
in well 000-394 in August 2015 & 0.092
(Drinking Water Standard of 0.05 pg/L) Z 045
. . . . g NEW EW-4
Submitted design modification reportto | /- EXTRACTION WELL
regulators e
i 1 \)PT
Since last CAC update in June, BNL NEW MW-1 mo__qg_)
installed two new extraction wells and NEW EW-3
. . 0.214
four new monitoring wells. New EDB S RAGTIOM INE e —vers
monitoring network will consist of 11 -
wells @, \NSE -1
) ) NEW MW-3 NEW MW-4
= Currently working on plumbing, T
electrical and communications oo, ETAYLENE DIBROMIDE (€0B)
. CONCENTRATION IN pg/L IN 1ST QTR
ConneCtlonS to treatment SyStem VP01 EEOF::ICAL PROFILE ID WITH HIGHEST
pUiding Rt .
BNL GRID NUMBER
= Anticipate startup of new extraction "'?i e
g = MICROGRAMS PER LITER
weIIs in early 2020 NoTes:
U.S. DEPARTMENT OF I\xng%léESL:JNs‘régaIéll:‘tilermHEsr EDB WALUE
ENERGY 11 SCALE "MD" INDICATES NOT DETECTED AT OR ABOVE
— sy LABORATORY METHCD DETECTION LIMITS.
0 25 BUOHIEEE RESULTS BASED ON EPA METHOD 504,




OU 3 North Street

East VOC Treatment

System

System began operation in 2004 and
was placed in shutdown mode in June

2014
Ethylene Dibromide (EDB) first detected

in well 000-394 in August 2015
(Drinking Water Standard of 0.05 pg/L)

Submitted design modification report to

regulators
= Since last CAC update in June, BNL
installed two new extraction wells and
four new monitoring wells. New EDB
monitoring network will consist of 11

wells

Currently working on plumbing,
electrical and communications
connections to treatment system

building
= Anticipate startup of new extraction
wells in early 2020
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SCALE
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— NEW MW-4
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304 MONITORING WELL (D WITH DETECTED
#0204 ETHYLEME DIBROMIDE (EDB)

CONCENTRATION IN pg/L IN 15T QTR

2019
BNL GRID NUMBER

NSGE-1 BNL REMEDIATION WELL

wg/L — MICROGRAMS PER LITER

NOTES:

IN WELL CLUSTERS THE HIGHEST EDB VALUE
WAS USED IN CONTOURING.
"MD" INDICATES NOT DETECTED AT OR ABOVE
LABORATORY METHOD DETECTION LIMITS.

RESULTS BASED ON EPA METHOD 504.




OU 3 North Street
East VOC Treatment
System

System began operation in 2004 and
was placed in shutdown mode in June
2014

Ethylene Dibromide (EDB) first detected
in well 000-394 in August 2015
(Drinking Water Standard of 0.05 ug/L)

Submitted design modification report to
regulators

Since last CAC update in June, BNL
installed two new extraction wells and
four new monitoring wells. New EDB
monitoring network will consist of 11
wells

Currently working on plumbing,
electrical and communications
connections to treatment system
building

Anticipate startup of new extraction
in early 2020
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OU 6 EDB Treatment & *[™
System

Treatment system began
operation in 2004

Original project cleanup
completion date was 2014,
however plume migration was
slower than expected

Installed two temporary and two
permanent wells in 2018 (based
on 2017 Groundwater Report
recommendation) to fill data NG

gap | 5 b
BNL will perform groundwater .

modeling simulations utilizin g
=
@ LEGEND
Iatest data to forecast updated w L507  MONITORING WELL 1D WITH DETECTED
"';‘ 004  ETHYLENE DIBROMIDE (EDB)
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== 005 EDB ISOCONCENTRATION CONTOUR
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/ 524
o ND
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59 TREATMENT
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519 NOTES:
ND
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U.S. DEPARTMENT OF EDB PLUME EXTENT BASED ON FOURTH
ENERGY QUARTER 2018 OU VI EDB SAMPLING EVENT.
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Based on 2017 and 2018 Groundwater Report B -
recommendations to address data gaps in o
BGRR =

monitoring network: o
. 27 temporary wells were installed
during 2018 and early 2019 il
. 17 temporary wells will be installed :
during Fall 2019 ; =
. One new sentinel monitoring well to

be installed in 2019
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OU 3 BGRR Building
701 Source Area Sr-90

= BGRR source area Sr-90
concentrations recently
increased

. Source area well 075-701
has been monitored
monthly since 2014 to
detect Sr-90 increases
due to water table
fluctuations

. Comparison of well 075-
701 Sr-90 concentration
vs. water table elevation
(shallow USGS well
onsite) shows correlation
between increasing water
table elevation and source
area Sr-90 concentrations

U.S. DEPARTMENT OF

ENERGY
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OU | Former Hazardous
Waste Management
Facility Sr-90 Plume

Monitoring the natural attenuation
of Sr-90 downgradient of the
former Hazardous Waste
Management Facility

= 20 temporary wells were
installed in 2018 to
supplement the monitoring
well network

. 3 new sentinel monitoring
wells installed in 2018

. 3 new source area
monitoring wells are
planned to be installed in
late 2019
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Monitoring the natural attenuation
of Sr-90 downgradient of the
former Hazardous Waste
Management Facility

= 20 temporary wells were
installed in 2018 to
supplement the monitoring
well network

. 3 new sentinel monitoring
wells installed in 2018

= 3 new source area
monitoring wells are
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OU | Former Hazardous
Waste Management
Facility Sr-90 Plume

Monitoring the natural attenuation
of Sr-90 downgradient of the
former Hazardous Waste
Management Facility

= 20 temporary wells were
installed in 2018 to
supplement the monitoring
well network

. 3 new sentinel monitoring
wells installed in 2018

. 3 new source area
monitoring wells are
planned to be installed in
late 2019
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Emerging Contaminants

Discussed in detail during previous CAC
meetings. In summary:

Phased effort to determine extent of
PFAS contamination:

* Phase 1 (2018) - Source water contributing areas for
the supply wells

* Phase 2 (2018) - Eight foam release areas

* Phase 3 (2019) - Groundwater treatment
wells/systems, landfill areas, Sewage Treatment
Plant effluent and groundwater, southern boundary
temporary and permanent monitoring wells

Testing for 1,4-dioxane:

« 2017 - Sampled select on-site and off-site monitoring
wells and remediation systems

« 2019 - Sampled select permanent and temporary Temporary Well Sampling
monitoring wells along the BNL southern boundary.
Coordinated with PFAS investigation

18 NATIONAL LABORATORY




Emerging Contaminants
PFAS Characterization Along BNL Site Boundary
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Emerging Contaminants
1,4-dioxane Characterization Along BNL Site Boundary
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Final Messages

« Groundwater Cleanup Program continues to show
significant groundwater quality improvements

* Cleanup is continually optimized based on analysis
and review of data

« BNL has taken important first steps in understanding
the Emerging Contaminants issue

* BNL will continue to work on this issue in close
coordination with the regulatory agencies

* Once drinking water standards have been
established, any required remedial responses will
be conducted under the established CERCLA

Process
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