What is Ethylene Dibromide (EDB)?

 EDB, also known as 1,2-dibromoethane and ethylene
dibromide, is a synthetic chemical that was used as a
lead scavenger in aviation gasoline and leaded

gasoline. EDB was also used as a fumigant in H Br
agriculture. \ /
H—-C—-C-—H
« EDB was present in aviation gasoline that was stored / \
and used at Kirtland Air Force Base until the 1970s. Br H

* Fuel leaked into the ground and contaminated
groundwater.

« EDB is regulated at 0.05 ug/L (parts per billion) by the
U.S. Environmental Protection Agency and the
New Mexico Environment Department.

 EDB has not been detected in Albuguerque drinking
water supply wells.

 The EDB plume north of Ridgecrest Drive SE has been
contained. There is currently no potential impact to
Albuquerque drinking water supply wells.
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Monitoring wells installed
October 2018 to March 2019

Proposed Groundwater Monitoring Well

Soil Vapor Monitoring wells installed
October 2018 to March 2019

Monitoring wells installed
November 2020 to March 2021

Soil vapor monitoring wells
installed February 2022

Extraction Well
Drinking Water Supply Well

Former Aboveground Storage Tank
rrrrrrrrrr Former Buried Fuel Transfer Line
Former Aboveground Fuel Transfer Line

——— Installation Fence Boundary
D Interim Measure Operational Area

i E Source Area

EDB Plume Q2 2024 (> 0.05 pg/L)
I: depicted at REI 4857

Benzene Plume Q2 2024 (> 5.0 ug/L)
l:l depicted at the Water Table

| siTE LocaTiON

N 0 300 600 1,200
A Feet
1 inch = 300 feet

Projection: NAD83 State Plane New Mexico Central FIPS3002 Feet

DRAFT Image will be finalized in the
Q2 2024 Periodic Monitoring Report
to be submitted no later than
November 30, 2024.

Notes:

The Interim Measure Operational Area consists of the
distal portion of the EDB plume north of Ridgecrest
Drive Southeast.

The source area plume is located to the south of
Ridgecrest Drive Southeast.
Aerial Imagery from 10/04/2020: Google Earth Pro, 2020.
Drinking water supply well ST106VA2 is not shown on this
figure per request of the medical center.

> = greater than

pg/L = micrograms per liter

EDB = ethylene dibromide (1,2-dibromoethane)

D = identification

Q2 = quarter 2

REI = reference elevation interval

VA = Veterans Affairs
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Benzene Plume Footprint (over time)

Legend

® Groundwater Monitoring Well
(174 wells total)

[E Extraction Well

© Newly Installed Well

@ Former Aboveground Storage Tank
———- Former Buried Fuel Transfer Line
= Former Aboveground Fuel Transfer Line

Benzene Concentration Isocontour (ug/L)
(dashed where inferred)

Interim Measure Operational Area
———— Installation Fence Boundary

ﬁ Source Area

M d C Range
5.0 (EPAMCL) - 50 ug/L
| | 50 - 500 pg/L
| | [ 500 - 5,000 pgrL
KAFB:10653-449 I 5000 - 10,000 yglL
= 5 _Pu‘ = = I > 10,000 pgi.
/ : g ! L Notes:
" 4 X i - 7 o 2 Bold and red = reported concentrations exceed the

) L N KAFB-106014 .+~ - | | o 3 ' project screening level (benzene > 5.0 ug/L).
m [ 3=, - T S KAFB'1 0652:451 Bold = analyte was detected at this locatlon.

- . = ) G
: 3 4 5 Plumes depicted are at the water table, not REL
& | gy i ) » | s *Well is no longer at water table.
1 L 1 ( 2 .

> “ J = denotes the analyte was positively identified,
but the associated numerical value is estimated.
KAEB-106249-450 Acronyms:
= mz,) ' Hg/L = micrograms per liter

| EPA MCL = United States Environmental Protection Agency
(AFB-106153-484 maximum contaminant level
| v A ft = foot/feet
= 5 ii ND = nondetect

’ = :
v < " i AA" § Q2 = quarter 2
KAFB11 06;0 49-484 = = : H A Q4 = quarter 4

REI = reference elevation interval

DRAFT Image will be finalized in the N
Q2 2024 Periodic Monitoring Report 0 250 500 1,000
to be submitted no later than A Feet

| November 30, 2024. 1:6,000

Projection: NAD83 State Plane New Mexico Central FIPS3002 Feet
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Since 2011, groundwater samples have been collected from the groundwater monitoring network using three industry standard practices. Sampling
methods have been performed with approval from NMED. The graphs provided on this poster show the consistency in analytical results between the

following three sampling methods:

1. Purge one well-volume: From 2011 through Q3 2016, one well-bore volume was purged from each well followed by low-flow sampling, as
approved by NMED in June 2011 (Kirtland AFB, 2011; NMED, 2011) and March 2016 (Kirtland AFB, 2016a; NMED, 2016a). The volume
purge was conducted to meet the requirements of RCRA Permit Part 6.5.17.4 and low-flow sampling was conducted according to industry

standard practices (EPA, 1996; EPA, 2002).

2. Low-flow sampling: During Q4 2016 and Q1 2017, only low-flow sampling was conducted without an initial volume purge, as approved by
NMED in November 2016 (Kirtland AFB, 2016b; NMED, 2016b). This sampling was conducted according to industry standard practices

(EPA, 1996; EPA, 2002).

3. Passive Sampling: Following the recommendation of the Hydrogeology Working Group in July 2016, passive sampling was conducted for
comparison studies in select wells during 2016 and Q1 2017. The results of these studies were used to justify the transition to passive
sampling as approved by NMED in May 2017 (Kirtland AFB, 2017; NMED, 2017) at a select set of wells beginning in Q2 2017, while
low-flow sampling was continued at the remaining GWM wells. Passive sampling was conducted according to industry standard practices

(USGS, 2001; ITRC, 2004).

Graphs on this poster show consistent analytical results from wells selected that include all three sampling methods.

1 inch = 500 feet
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Acronyms
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AFB = A Force Q4 = quarter 4
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NMED = New Mexico Environment Department
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USGS =USS. Geological Survey
USACE = U.S. Amy Corps of Engineers

4 DRAFT Image will be finalized in the
Q2 2024 Periodic Monitoring Report
to be submitted no later than
November 30, 2024.
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EDB Plume Footprint (over time)

-Before Interim Measure
-Extraction well KAFB-106228 online (June 2015)
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-Interim Measure in progress
-All extraction wells online
-Plume depicted is at 4857 REI.
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DRAFT Image will be finalized in the
Q2 2024 Periodic Monitoring Report
to be submitted no later than
November 30, 2024.
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[ Groundwter Monitoring Well
0} Extraction Well
-] Drinking Water Supply Well
. Former Aboveground Storage Tank

-——- Former Buried Fuel Transfer Line
Former Aboveground Fuel Transfer Line
Ridgecrest Drive SE

Interim Measure Operational Area
Installation Fence Boundary

Source Area

Dissolved-Phase EDB 2 0.05
pg/L (EPAMCL)

Lol

SITE LOCATION

N 0 500 1,000 2,000
Feet
1:12,000

Projection: NAD83 State Plane New Mexico Central FIPS3002 Feet

General Notes:

Aerial imagery provided by ESRI Online service.

EDB plume contour generated with ESRI Spatial Analyst
and adjusted with professional judgement.

Plumes depicted are at the water table, not REI.

* Well is no longer at water table.

Bold and red = reported concentrations exceed the
project screening level (EDB > 0.05 pg/L).

Bold = analyte was detected at this location.

Acronym(s):

AFB = Air Force Base

EDB = 1,2dil il i
EPA MCL = Environmental Protection Agen
maximum contaminant level

ND = nondetect

NS = not sampled

REI = reference elevation interval

ug/L = microgram(s) per liter

Q2 = quarter 2

Q4 = quarter 4




EDB Sampling Methods (over time)

Since 2011, groundwater samples have been collected from the groundwater monitoring network using three industry standard practices. Sampling
methods have been performed with approval from NMED. The graphs provided on this poster show the consistency in analytical results between the
following three sampling methods:

1. Purge one well-volume: From 2011 through Q3 2016, one well-bore volume was purged from each well followed by low-flow sampling, as
approved by NMED in June 2011 (Kirtland AFB, 2011; NMED, 2011) and March 2016 (Kirtland AFB, 2016a; NMED, 2016a). The volume
purge was conducted to meet the requirements of RCRA Permit Part 6.5.17.4 and low-flow sampling was conducted according to industry
standard practices (EPA, 1996; EPA, 2002).

2. Low-flow sampling: During Q4 2016 and Q1 2017, only low-flow sampling was conducted without an initial volume purge, as approved by
NMED in November 2016 (Kirtland AFB, 2016b; NMED, 2016b). This sampling was conducted according to industry standard practices
(EPA, 1996; EPA, 2002).

3. Passive ing: Following the rec ion of the Hydrogeology Working Group in July 2016, passive sampling was conducted for
comparison studies in select wells during 2016 and Q1 2017. The results of these studies were used to justify the transition to passive
sampling as approved by NMED in May 2017 (Kirtiand AFB, 2017; NMED, 2017) at a select set of wells beginning in Q2 2017, while
low-flow sampling was continued at the remaining GWM wells. Passive sampling was conducted according to industry standard practices
(USGS, 2001; ITRC, 2004).

Graphs on this poster show consistent analytical results from wells selected that include all three sampling methods.
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i Q2 2024 Periodic Monitoring Report
to be submitted no later than
November 30, 2024.
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Treated Effluent Disposition Locations

Treated effluent quantities

discharged as of 11/04/2024: e ) T AR WATRRS
« 2,074,624,800 total gallons (RS i g T
treated S | S ESHT :
e 1,196,763,665 treated S G ‘ﬂ KAFB-10623?; ol 35 WELI:?O%R’)L HOUSE

gallons discharged to Golf KA BL106228 AN R B
Course Main Pond { A
* 600,466,735 treated

Legend

H  Extraction Well

v § GROUNDWATER - @  Injection Well
gallons dlscharged to T R TREATMENT{SYSTEMS S| @ Drinking Water Supply Wel
y ALRE 5 ® Former Bulk Fuels
Storage Tank

KAFB-007 o ! e, N (AREY016 e L 5
277,394,400 treated i < o

gallons discharged to

KAFB-106IN2

Former Fuel Transfer Line
=== GWTS Influent Piping
‘&= GWTS Effluent Piping
Tijeras Arroyo

e |nstallation Boundary
% Surface Water Flow Direction

- Source Area

Notes:
GWTS = Groundwater Treatment System

O KAEB7,

O KAEB-106IN2

i S KIRTEAND;
{ AIRIEORCE{BASE!

o e AT ! GOL'FICOURSE

'PUEBLOIOFIISLETA!

MAIN/POND




The Kirtland Bulk Fuels Facility Leak: A Conceptual Model

N o 250 500 1,000 Feet

I T R N | [
Legend

@  Sentinel Wells
© Monitoring Wells

@  Extraction Wells (KAFB-106239 & KAFB-106228)

Ethylene Dibromide (EDB) Q2 2024 Plume
(at reference elevation interval 4857)

Note:

« VA Well location not shown.

« The plume is drawn to the Environmental Protection
Agency (EPA) Maximum Contaminant Level (MCL) of 0.05
micrograms per liter of water. Plume data from Q2 2024

Key Elements to Monitor and Protect Our Water Supply

VA drinking water is sampled on a monthly basis since March 2006 to present. No EDB contamination
has been detected in any monthly drinking water sample. All sample results have met drinking water
standards.

« Sentinel wells, installed between 2014 — 2016, are located between the plume and the VA drinking water
well to provide an “early warning system.” No EDB contamination has been detected in any quarterly
water sample. All sample results have met drinking water standards.

+ Monitoring wells between the plume and the VA drinking water well are sampled multiple times each

year and are used to identify horizontal and vertical plume boundaries.

- Groundwater flow is generally to the east, away from the VA drinking water well.

+ A2 and Al are “confining layers” of soil in deep groundwater. These layers provide a natural barrier for
drinking water wells that are screened below these non-permeable layers.

Note: Block diagram (below) is represented in 2x exaggeration to help show plume thickness.

Albuquerque Plaza Office Tower i
(351 feet tall, 150 feet wide)

Y

Legend

Ethylene Dibromide (EDB)
Plume, Q2 2024

= — v == -
Vadose (Unsaturated Zone B O 2 2 KAFB-106228
250 | w oo s By S — f .
: ((are-106239 | o) [P sentinel well Screens

—
(9]
g
7=t o
23 Monitoring Well Screens
8 e 500 .
@5 Extraction Well Screens
g 9
EO
%3 750 I | VA Well Screen
foiro) _p
Q
2 g - Al and A2 Confining Layers
£1,000 Note:
« 2x Vertical Exaggeration
* The plume is drawn to the Environmental
1,250 Protection Agency (EPA) Maximum Con-

taminant Level (MCL) of 0.05 micrograms
per liter of water.

« KAFB - Kirtland Air Force Base

« VA - Veterans Affairs

A e * Q4 - Fourth quarter

- Draft image will be finalized in the Q2 2024 Periodic Monitoring Report to be submitted no later than November 30, 2024




Site Activity Timeline

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 ( 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2021 | 2022 | 2023 | 2024

INvesTicaTion | || | [ | [ | [ | [ [
Phase | RCRA Facility Investigation in progress

Phaé‘e 1) RléRA Félcility ilnvestilgation{ basec* on re+:ent n‘+onitor;ing dafa, dafa gap investigationé, and lregula.tory cbmments in progress
| | I I

Near Surface Soil Investigation ‘

isk Assessment Development/Approval for Soil and Groundwater (partially approved 2018)

‘ Instailation ‘of Groﬁndwéter Mdnitoriﬁg Welis ‘ : : ‘ : ’
L l J InJ;tallat%on of lghallm:lv Soil VaporWells

Data Gap Well'lnstallation - New Monitoring and Coring | |
LNAPL Chemical Cha acteriTL.ation

Iest of Groundwater Monitoring Wells

Aquifer +est of KAFB-10622

Test of KAEB-1061F

|

DNITqRING

Groundwater Monitoring

Soil Vapor Monitoring

LNAPL Thickness Monitoring
INTERIMIMEASURESIS )J |
Excalvétion of COJItaminated Soil - Th&ree E |¢:avat|I NS

{ Operation of ISVEISystems
]

’ Groundwater Treatment System Operation

Modi

ed Bioslurping/Skimmer ology ‘ ‘
Injection Welll KAEB-106IN2 Installati

PILOT TESTING

Groundwater: EDBn:SituBiodegradation Pilotilest
A= air sparge J |

BTEX = toluene, and xylenes -

EDB = 1,2 Hibr v AS/SVEPilot'Study
LNAPL =Tight non‘aqueous phase liquid
RFI'= RCRAfacility investigati TH

RCRA = Resource Conservation ahd Recovery EDE/BTEX Treatability Study
SVE = soil|vapor extraction
SVM = soil vapor monitoring

Vadose Zolne: Bioventin
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Recent Field Work

CEAT 4 Jif ]
Performing pump KAFB-106239 well rehabilitation
stinger installation

KAFB-106228
pump repair

10-foot stinger attached to
groundwater monitoring
pump

Collecting a soil vapor sample

Passive |
sampling
apparatus

Collecting a groundwater
sample with passive sampling

Preparation for carbon change out at the
groundwater treatment system




Well Maintenance Activities

KAFB-10629 well rhabl itation

Extraction well
KAFB-106234
pump replacement

KAFB-106228 pump repair

Performing pump stinger installation

M 10-foot stinger

} attached to
groundwater
monitoring pump

Extraction well
KAFB-106234
pump replacement
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