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What is Ethylene Dibromide (EDB)?

• EDB is a synthetic chemical that 
has been used as a lead 
scavenger in aviation gas and 
leaded gasoline. EDB was also 
used as a fumigant in 
agriculture.

• EDB was in aviation gas that was 
used at Kirtland Air Force Base.

• Fuel leaked into the ground and 
contaminated groundwater.

• EDB is a known carcinogen 
and is regulated at 0.05 g/L 
(parts per billion) by the 
U.S. Environmental Protection 
Agency and the New Mexico 
Environment Department.

• EDB has not been detected in 
Albuquerque drinking water 
supply wells.



FFOR

Former Bulk
Fuels Facility

Current Bulk
Fuels Facility

KIRTLAND AIR FORCE BASE

Source Excavations at the Former Fuel Offloading Rack

• First Excavation after leak was detected in 
2000, removed ~ 120 tons (76 yd3).

• Second Excavation in 2010 removed 1,018 tons 
(611 yd3) of contaminated soil. The former 
underground and aboveground fuel transfer 
lines were removed as part of this effort. 

• Third Excavation in 2014 removed 3,684 tons 
(2,340 yd3) of contaminated soil to meet NMED 
residential soil standards to a 
depth of 20 feet.

Compaction

Completed Excavation Site

Trench Box InstallationExcavation

Confirmation Sampling

2014 Excavated Area

Existing Structure

Existing Fuel Transfer Lines

Former Buried Fuel Transfer Lines

±
Former Aboveground Fuel 
Transfer Lines 

Feet

4002000

Former Fuel Offloading RackFFOR



Water Table

Saturated Zone

GROUNDWATER FLOW

Nested SVM
Well Clusters

Soil Vapor
Plume
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How  We Collect Data From the Vadose Zone
A network of Soil Vapor Monitoring (SVM) wells
is used to measure and monitor vapor
concentrations in the vadose zone.

Field analytical instruments, such as this air 
emissions analyzer, are used to measure 
concentrations of hydrocarbons, oxygen, 

and carbon dioxide in the subsurface.

Field and laboratory data are analyzed 
and interpreted to evaluate current 

remediation methods and determine 
future remediation methods for the 

vadose zone.

Soil vapor samples are collected for 
in-depth analyses of specific fuel 

hydrocarbon compounds by a 
certified laboratory.

Nested SVM wells and soil vapor sampling system.

Each SVM nested well cluster
contains individual wells that are 

screened at different depths in the 
vadose zone. This allows data to be 

collected from a variety of depths at 
one geographic location.
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Soil Vapor
Extraction Wells

SVE is an energy intensive technology designed to 
quickly remove volatile contaminants from soils 
to disrupt potential exposure pathways Performance Highlights

SVE Operated for 12 Years

• Total of 774,000 
gallons of fuel 
removed

• 566,000 gallons 
extracted

• 208,000 gallons 
biodegraded

• Numbers are 
conservative

Induced Vapor Flow

Soil Par cles
NAPL

O2

O2

O2

EDB
Fuel VOCs

Benzene
Residual O2

CO2

• Very effective at fuel-spill sites
• Uses vacuum and high vapor flowrates to 

transfer COCs from soil to above the ground 
surface

• Often requires off-gas treatment prior to 
discharge to atmosphere

• Promotes biodegradation
• Typically applied in conjunction with 

follow-up technologies
• Bioventing or monitored natural 

attenuation

• Original SVE unit installed in 2003 
containing 9 soil-vapor extraction wells

Off-gas treatment with two internal 
combustion engines (ICE) units

• Three additional extraction wells brought 
online in 2008/2009

• Off-gas treatment with individual ICE units
• ICE Units moved to optimized locations in 

2012
• New SVE system brought online in January 

2013 containing two vapor extraction wells
 Off-gas treatment with catalytic 

oxidizer
• Three extraction wells added in 2014
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Soil Vapor Extraction (SVE) Application and Performance
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During SVE operation, many vapor-flow pathways 

are established as soil-gas is pulled through the 

vadose zone to extraction well screens.

After shutdown, artificial flow patterns are 

replaced by natural flow patterns as the 

vadose zone returns to “equilibrium”.

After SVE shutdown, 
hydrocarbon 

concentration 
trends at soil-vapor 

monitoring points 
are evaluated to 

determine areas of 
residual 

contamination.

Naturally occurring 
bacteria in the vadose 

zone consume benzene 
and other hydrocarbons. 

This activity is observed 
through bacterial 

respiration when O2 in 
soil-vapor samples drops 

and CO2 rises. 
Respiration is a direct 
result of hydrocarbon 

degradation.

Many parts of the vadose zone at the BFF site have been treated and are now “clean”. These locations can be 
identified by their very-low hydrocarbon concentrations and sustained atmospheric O2 and CO2 signatures.

SVE System Shutdown Test



Bioventing

Bioventing works by injecting oxygen into the 
vadose zone to increase bacterial growth and 
biodegradation rates, leading to faster 
degradation of fuel contaminants. 
Some types of bioventing may also use 
nutrients or moisture to enhance 
biodegradation. 

Soil Vapor Extraction (SVE)

The SVE system pulls contaminated 
vapor from the ground and uses high
temperatures to “burn off” contaminants.
Treated air is tested to ensure it is clean
and then released to the atmosphere.
SVE is most effective for treating
moderately high levels of
hydrocarbon vapor.

Groundwater Flow

Water Table

Air Injection Wells
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Soil Vapor
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Saturated Zone
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Vadose Zone Remediation Technologies
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Bioremediation

Natural groundwater bacteria readily biodegrade hydrocarbons with no human intervention. Different kinds of 
amendments can be added to enhance the microbial populations and increase biodegradation rates, leading to 
more rapid degradation of fuel contaminants.  This remediation can be done either aerobically or anaerobically.  
The below example is a recirculation bioremediation system.  
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The cross section geology show here is typical of the area.  It is conceptual in that it was derived from 
an adaptation of section T5 directly to the south.  T5 lithological interpretation was adjusted to be 
  with the boring logs of monitoring wells shown. 
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Groundwater Treatment System
Example of a Pump & Treat System

Well 234 Driller inserting bit into well Looking at split spoon for 
lithologic description

Directional drilling for installation of 
underground HDPE piping from extraction well 
KAFB-106228 to Kirtland AFB.

Holding tanks with carbon vessels and associated 

Holding tanks store treated water and are used for 
system balancing.

being installed beneath the ground surface and 
connects the existing valve vault to the full-scale 
treatment building.

Skid containing the pump that will be used to 
operate of the full-scale treatment system.

Well 234 Drilling well in mud mode

Collapsing the Dissolved EDB Plume

EDB Treatment System
Using Granular

Ac vated Carbon

Treated Water:
• 
• 
• 

Aquifer recharge
Landscape Irrigation
Non-potable Reuse

EDB Extracted Water 
Conveyance Line

I:140705.AB9000_BFF_003_PumpTreat-IM

Treatment Building

Pipeline 
Access Vault

Irrigation of KAFB Golf Course
Reinjection at KAFB 7Groundwater 

Extraction Well

KAFB Fence

Ethylene Dibromide 
Contaminated water moves 

toward extraction well 

Well Vault

Water Table
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LithoFacies Key (Model and Inset Section)
High Transmissivity Facies

(High Permeability Sediments)

Angular and subangular gravel and sand mixtures that correspond to
piedmont member of Sierra Ladrones Formation in east, 
potentially the Ceja formation in the west.

Braided River Deposits:
Rounded and subrounded gravel and sand mixtures 

overbank) deposits.  Thick zones (>20ft) likely consist of

member of the Sierra Ladrones Formation.  

Low Transmissivity Facies
(Low Permeability Sediments)

Fine grained fan material consisting of silts and silty, sandy
clay.

Braied River Deposits:

silty sands, silts, and clays.

Leader and Gawthorpe, 1987.

West East

Graphic Grain 
Size Scale

KAFB-4

KAFB-7

VA

KAFB-20

KAFB-11

KAFB-15 KAFB-16

KAFB-2

In
fe

rr
ed

Fa
ul

t

In
fe

rr
ed

Fa
ul

t

ea
st

er
n 

lim
it 

of
 A

RG
 d

ep
.

3000 Feet

Approximate Regional 
Aquifer

Approximate Perched
Aquifer

North

Proximal fan
(coarse relative grainsize)

Distal fan 

Braided river deposits 
(high % sand and gravel)

Fine grained deposits 
potential change in river
morphology indicated

QTsa: Ancestral Rio Grande

QTsp: Alluvial Fan

Regional Stratigraphy



!A

!A

!A

!A

!A
!A

!A

!A
!A

!A

!A

!A

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<
&<

&<

&<

&< &<

&<

&<

&<

&<

&<

&<
&<

&< &<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<&<

&<

&<

&<

&<

&<

&<

&<

&<&<

&<

&<

&<

&<

&<
&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&< &<

&<

&<
&<

&<

&<

&<

&<

&<

&<

&<
&<

&<

&<

&<

&<
&<

&<

&<

&<

&<

&<
&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<&<

&<
&<
&<

&<

&<&<

&<&< &< &<&<&<&< &<&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<&<

&<

&<&<&<

&<

#7

Extraction Well

H

u
b

b
e

l l
S

p
r

i
n

g
F

a
u

l t

M
a

n
z

a
n

o
F

a
u

l
t

W
e

s
t

S
a

n
d

i a
F

a
u

l t

C
o

y
o

t
e

F
a

u
l

t

S
a

n
d

i a
F

a
u

l t

T i j e r a s
F a u l t

KAFB 01

KAFB 02

KAFB 03

KAFB 04

KAFB 07

KAFB 11

KAFB 14 KAFB 15
KAFB 16

KAFB 17

KAFB 20

VA

K Ave

Ea
st

S
a n

d i
a

C
ir

Biggs Ave

Fairchild Ave

A Ave

D
or

is
 S

t

H
ic

ka
m

S
t

Hirsch Ave

Gerris Ave

Club Rd

Bluebonnet
Rd

Griffin Ave

Dusty

Miller Rd

Ridgecrest Ave

Te
xa

s 
St 3r

d
St

R Ave

Silverberry Rd

L Ave

15
th

St

San
M

ateo
Bl vd

East Ordnance Rd

S St

Mountain
Laurel Cir

P Ave

C
ar

lis
le

B
lv

d

Pe
rim

et
er

C
ir

Max
well

St

Jason Cir

Golden
Rod
Cir

Silverberry
Cir

Nco Bypass

7th
St

Stockton Lp

W
yo

m
in

g
Bl

vd

Ammo Rd

Lo
ui

si
an

a
B

lv
d

Mercury Cir

Po
w

er
Li

n e
R

d

West Sandia Cir

Gibson Blvd

Trestle
Tow

R
d

Hardin Blvd

West Ordinance Rd

Southgate Ave

Randolph Ave

Lo
ve

la
ce

R
d

Prairie Rd

FR17

Ig
loo

Rd

Pennsylvania St

University Ranch Rd

Doe Area 3 Rd

South Fence Rd

Locelace
R

d

Service Lp

Mount

Washington

Rd - FR45

Munition Haul Rd

Target Rd

Isl
et

a
Rd

Magazine Rd
Mortar Range Rd

M
an

za
no

Fe
nc

e
R

d

4918

48
60

48
70

60
00

5600

5700

0

493049
20

49
10

49
0 0

489048
80

48
70

4865

4865

4870

4880

55
00

54
00

53
20

49
5049

40

49
20

49
30

49
10

49
00

48
90

48
64

.548
65

.5

48
70

48
80

48
80

49
30

48
80

4880

48
80

48
65

48
65

Burn Site Well
6278.22
(TOS = 6142.7)

CCBA-MW1
5854.24
(TOS = 5839.9)

CCBA-MW2
5867.31
(TOS = 5839)

CTF-MW1
5843.14
(TOS = 5839.7)

CTF-MW2
5534.77
(TOS = 5465.6)

CTF-MW3
5214.15

(TOS = 5179.8)

CYN-MW10
6222.79

(TOS = 6192.4)

CYN-MW11
6278.41

(TOS = 6142.1)

CYN-MW12
6132.18

(TOS = 6090.4)

CYN-MW13
5910.77

(TOS = 5859.2)

CYN-MW3
6182.41

(TOS = 6191.9)

CYN-MW4
6225.72
(TOS = 6194.7)

CYN-MW5
5875.91
(TOS = 5846.3)

CYN-MW6
6191.27

(TOS = 6199)

CYN-MW7
5912.26
(TOS = 5898.7)

CYN-MW8
5910.32

(TOS = 5889.3)

CYN-MW9
6194.11
(TOS = 6182.7)

GREYSTONE-MW2
5760.72

(TOS = 5751.4)

KAFB-0118
4867.05

(TOS = 4857.07)

KAFB-0119
4866.66
(TOS = 4858.47)

KAFB-0120
4867.67
(TOS = 4857)

KAFB-0121
4864.1

(TOS = 4857.34)

KAFB-0213
4868.95

(TOS = 4904.42)

KAFB-0219
4867.17

(TOS = 4864)

KAFB-0221
4864.13

(TOS = 4858.33)

KAFB-0222
4867.05

(TOS = 4878.98)

KAFB-0223
4866.91

(TOS = 4875.82)

KAFB-0307
4934.38

(TOS = 4959.27)

KAFB-0308
4932.75
(TOS = 4915.02)

KAFB-0312
5012.18

(TOS = 4924.52)

KAFB-0314
5037.07
(TOS = 5023.24)

KAFB-0315
5025.29
(TOS = 5014.44)

KAFB-0417
4860.36

(TOS = 4880.4)

KAFB-0504
4863.42
(TOS = 4885.2)

KAFB-0505
4859.42

(TOS = 4861.14)

KAFB-0508
4861.89

(TOS = 4868.21)

KAFB-0510
4860.21
(TOS = 4853.43)

KAFB-0514
4862.59
(TOS = 4863.74)KAFB-0516

4862.64
(TOS = 4868.71)

KAFB-0517
4865.09

(TOS = 4867.06)

KAFB-0518
4865.67
(TOS = 4867.87)

KAFB-0520
4861.99
(TOS = 4864.01)

KAFB-0522
4860.74
(TOS = 4857.95)

KAFB-0525
4863.8

(TOS = 4969.74)

KAFB-0611
4920.91
(TOS = 4885.42)

KAFB-0615
5432
(TOS = 5333.79)

KAFB-0616
5035.69
(TOS = 5004.17)

KAFB-0617
4944.99

(TOS = 4935.61)

KAFB-0618
4923.48

(TOS = 4870.51)

KAFB-0620
4889.35

(TOS = 4884.97)

KAFB-0622
4955.43
(TOS = 4954.45)

KAFB-0625
4918.41

(TOS = 4917.46)

KAFB-1006
4874.43
(TOS = 4889.01)

KAFB-1007R
4876.63
(TOS = 4884.12)

KAFB-1008
4878.07

(TOS = 4890.51)

KAFB-1009
4875.59
(TOS = 4879.42)

KAFB-2005
5512.92
(TOS = 5495.6)

KAFB-2007
5297.39

(TOS = 5289.06)

KAFB-2008
4942.19

(TOS = 4889.37)

KAFB-2628
4862.34
(TOS = )

KAFB-2629
4861.61
(TOS = )

KAFB-507R
4864.44

(TOS = 4863.21)

KAFB-512R
4865.31
(TOS = 4872.73)

KAFB-6241
4922.33

(TOS = 4935.83)

LWDS-MW2
4920.42
(TOS = 4905.5)

MRN-2
4873.06

(TOS = 4896.2)

MRN-3D
4873.86

(TOS = 4646.5)

OBS-MW1
5799.35
(TOS = 5734.1)

OBS-MW2
5688.41

(TOS = 5626.8)

OBS-MW3
5796.07

(TOS = 5673.3)

PGS-2
4866.58

(TOS = 4872.9)

PL-2
4869.12
(TOS = 4756)

PL-4
4868.59

(TOS = 4868.7)

SFR-1D
5259.34

(TOS = 5048.9)

SFR-1S
5309.29

(TOS = 5244.9) SFR-2S
5332.1
(TOS = 5333.3) SFR-3D

5336.1
(TOS = 5184.6)

SFR-3P
5337.61
(TOS = 5322.2)SFR-3S
5337.23
(TOS = 5314.1)

SFR-3T
5429.65

(TOS = 4783.9) SFR-4P
5423.89

(TOS = 5227.3)

SFR-4T
5427.05

(TOS = 5232.4)

ST105MW001
4866.6

(TOS = 4871.34)

ST105MW002
4867.73
(TOS = 4871.92)

ST105MW003
4867.96

(TOS = 4873.61)

ST105MW004
4866.62

(TOS = 4869.61)

ST105MW009
5035.28
(TOS = 5044.71)

ST105MW013
5010.33

(TOS = 5013.67)

ST105MW015
4934
(TOS = 4936.95)

ST105MW017
4914.85
(TOS = 4919.97)

ST105MW018
4866.85

(TOS = 4872.48)

ST105MW023
4865.76

(TOS = 4869.86)

ST105MW024
5259.33
(TOS = 5153.67)

TA1-W-01
4864.73

(TOS = 4826.8) TA1-W-02
4893.1
(TOS = )

TA2-NW1-595
4899.04
(TOS = ) TA2-W-25

4879.13
(TOS = )

TAV-MW3
4918.27

(TOS = 4929.6)

TAV-MW4
4920.47

(TOS = 4930.4)TAV-MW5
4917.5

(TOS = 4919.6)

TJA-3
4891.43
(TOS = 4891.8)

TJA-6
4891.87

(TOS = 4885.7)

TRE-1
5319.91

(TOS = 5240.2)

TRE-2
5331.69
(TOS = )

TRN-1
5643.83
(TOS = 5413.6)

TRS-1D
5652.42

(TOS = 5511.1)

TRS-1S
5645.68
(TOS = 5613.5)TRS-2
5645.79
(TOS = 5613.3)

WYO-3
4864.97
(TOS = )

&<&<

&<

&<&<

&<

&<

&<

&<

&<

&<

&<

&<&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&< &<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<

&<
&<

&<

#7

Extraction Well

Gibson
Blvd

Conner Ave
Lo

ui
si

an
a

B l
vd

San
Pablo

St

Perimeter
Cir

Conner Ave

Ridgecrest Ave
W

al
ke

rS
t

Sa
n

Pa
bl

o
St

Sa
n

P a
bl

o
St

P e
rim

et
er

C
i r

W
al

ke
rS

t

Sa
n

Pa
bl

o
St

Conner
Ave

Perimeter

Cir

Sa
n

Pa
bl

o
St

Sa
n

P a
bl

o
St

Sa
n

Pa
bl

o 
St

Anthis

Ave

W
al

ke
r S

t

Ellis Ave
W

alker St

Bradshaw
Ave

Darling
Ave

Ellis Ave

Sa
n

Pa
bl

o
St

Ridgecrest
Ave

Fairchild
Ave

Gerris Ave

Hirsch Ave

Perimeter
Cir

Bradshaw
Ave

Gibson
Blvd

Randolph
Ave

W
al

ke
r S

t

Conner
Ave

San
Pablo

St

Pe
rim

et
er

C
ir

Ridge
cre

st
Ave

Ellis Ave

Ve
nt

u r
e

D
r

Ellis Ave

Conner Ave

Ri
dg

ec
re

st
Av

e

Darling Ave

Perimeter Cir

Perimeter Cir

Bradshaw Ave

Fairchild Ave

Perimeter Cir

Hirsch Ave

Gerris Ave

Ridgecrest Ave

Pe
rim

et
er

C
ir

R
an

do
lp

h
Av

e

Gibson Blvd

Lo
ui

si
an

a
B

lv
d

Randolph Ave

4865

4865.5
48

66

48
65

.5 4866

4864.5

48
65

4865.5

KAFB-0510
4860.21

KAFB-0519

KAFB-106001
4865.29

KAFB-106002
4866.21

KAFB-106003
4866.11

KAFB-106004
4865.99

KAFB-106005
4866.27

KAFB-106006
4866.06

KAFB-106007
4865.9

KAFB-106008
4866.2

KAFB-106009
4865.891

KAFB-106010
4865.66

KAFB-106011
4865.72

KAFB-106012-R
4865.3

KAFB-106013
4865.78

KAFB-106014
4865.87

KAFB-106015
4865.23

KAFB-106016
4866.31

KAFB-106017
4864.4

KAFB-106018
4865.61

KAFB-106019
4864.35

KAFB-106020
4865.79

KAFB-106021
4864.74

KAFB-106022
4864.44

KAFB-106023
4864.7

KAFB-106024
4865.2

KAFB-106025
4865.46

KAFB-106026
4865.68

KAFB-106029
4864.93

KAFB-106032
4864.93

KAFB-106035
4864.27

KAFB-106042
4865.44

KAFB-106046
4864.9

KAFB-106049
4865.42

KAFB-106052
4865.52

KAFB-106055
4865.44

KAFB-106059
4865.94

KAFB-106064
4865.78

KAFB-106067
4865.36

KAFB-106070
4864.46

KAFB-106075
4865.75

KAFB-106076
4865.89

KAFB-106079
4865.76

KAFB-106082
4865.51

KAFB-106085
4864.76

KAFB-106088
4864.54

KAFB-106091
4865.45

KAFB-106094
4865.83

KAFB-106106
4865.28

KAFB-106201
4864.72

KAFB-106204
4865.7

4865.91

KAFB-106213
4864.14

KAFB-106216
4865.08

KAFB-106219
4865.042

KAFB-106222
4865.44

KAFB-106225
4864.88

KAFB-16

Document Path: L:\Projects\60308494\900-CAD-GIS\Kirtland AFB\Maps\KAFB Shallow GW Layout_E_3444L.mxd

INSET 1

INSET 1

Legend

&< Shallow Monitoring Well Location

!A Production Well Location

Interpreted Shallow Groundwater Contour

Fault Lines

Installation Boundary

Bulk Fuels Area

Direction of Groundwater Flow

#7 Extraction Well Location

5
2,000 0 2,0001,000

Feet
1:24,000

Coordinate System:
NAD 1983 HARN StatePlane New Mexico Central FIPS 3002 Feet

Projection: Transverse Mercator
Datum: North American 1983 HARN
False Easting: 1,640,416.6667
False Northing: 0.0000
Central Meridian: -106.2500
Scale Factor: 0.9999
Latitude Of Origin: 31.0000
Units: Foot US

Alluvial Fan Facies
An

ce
st

ra
l R

io
 G

ra
nd

e

Regional Aquifer Water Table Map

Measured July, 2015

sharon.hymowitz
Line

sharon.hymowitz
Line


	RegulatoryProcessOverview(10-23-14)FinalDraft
	RegulatoryProcessCA(10-23-14)FinalDraft (1)
	Kirtland_Bkgd_rev_Sept_2015
	poster_gibson
	KAFP_100b_Pump_and_Treat_rev8
	Fig4_KAFB_005_gwts_layout_Oct 2015



