
 RI 
 







A 
I 
�;;:

LU 
> 

z
l 

0 

LU 
�I 
!fl 
�
y
...J ..: 
::::, 

LU 
u 
z 
0 
u 

0 

.--< 
0 
0 °' 
� 
V 
M " °' "'
0 
0 
0 °' 
� ---­
!fl 
(.!) 
z 

� 
CY 

0 
N 

;:::­
;:;;-
0 
!fl 
:;: 

LAKE 
MEAD 
PKWY 

H 
SOUTH 

187 

184 

181 

178 

176 

175 

174 

173 

172 
TD=157' 

171 

170 

169 

168 

167 

166 

�165 

UJ164 � 
�163 

Q162 
i= 
:;161 
UJ 
gi1so 

159 

158 

157 

156 

155 

154 

153 

152 

151 

150 

149 

1480 

147 

146 

1450 

144 

1430 

142 

141 

1400 

139 

UMCf-fg1 

DEEPWBZ 

OU-1 / NERT SITE STUDY AREA

BARRIER WALU 
INTERCEPTOR 

WELL FIELD 

Former 
Beta Ditch 

I 

WARM 
SPRINGS 

ROAD 

H 

OU-2 

Upper Muddy Creek Formation 
(UMCf-fg1) 

Sunsr Road 

PC-1761 ·T�

ATHENS ROAD 
WELL FIELD 

IGALLERIA 
DRIVE 

H 

�
�
w 
.J 
Q 
Q 
:ii 

OU-3 

SEEP 
WELL FIELD 

I 

NORTH 

LAS 
VEGAS 
WASH 

I 

1660 

1sso l 
f-1640 W � 

1630 � 

1620 is 
i= 

1610 � 
1600 gi 
1590 

1440 

1430 

1420 

1410 

1400 

1390 

138 
(TO 300 FEET BGS) 

----------------------------------------------------------"---------------------------------------....I...'-------'-------------------------------------'1300 

LEGEND 

PERCHLORATE CONCENTRATIONS 

c=J <1 mg/L c=J 100-250 

c=J 1-10 - 250-500 

c=J 10-25 - 500-1,000 

c=J 25-100 - >1,000 mg/L 

Perchlorate GWSL = 0.015 mg/L 

RAM B LL 

FL c.J O' 

ffi 0' 300' 600' 

HORIZONTAL SCALE IN FEET 
20XVERTICAL EXAGGERATION 

boring 
1556.3' 1750.0' GROUND SURFACE ELEVATION 

SAND PACK 

SCREENED INTERVAL 

BLANK CASING 

TD=195' TD=57' TOTAL DEPTH (FT BG$) 

� Groundwater Table 

� Top of Upper Muddy 
½ Creek Formation 

Note: For clarity only the deepest 
wells and borings are shown. 

Upper Muddy Creek Formation 
UMCf-cg1: Coarse-grained facies #1 
UMCf-fg1: Fine-grained facies #1 

STRATIGRAPHIC UNITS AND SOIL TYPES 

FILL CALICHE 

COBBLES/ 
GRAVEL 

GRAVEU SIL TY SAND I 
SANDY GRAVEL GRAVEL 

SAND/SAND 
WITH GRAVEL 

Schematic Subsurface Cross-Section Showing Perchlorate from the NERT Site Study Area to Las Vegas Wash 

Nevada Environmental Response Trust Site 

Henderson, Nevada 

Drafter: RS Date: 5/4/2020 Contract Number: 169001 6064 

CLAYEY SAND SANDY CLAY/ 
SILTY CLAY 

Approved by: 

UPPER MUDDY CREEK FORMATION 

SILTY CLAY/ SANDY SILT SILTY SAND/ 
CLAYEY SILT (llnetoveryflnesand) SANDY BED 

Figure 

9-3

Revised: 



Eastside
Study
Area

P
ab

co
 R

oa
d

Drafter: JC Date:  2023-08-09 Contract Number: 1690025040 Approved: Revised:

Figure

9-4

 

Chemicals of Potential Concern (COPCs), NERT RI Study Area
Nevada Environmental Response Trust Site
Henderson, Nevada

0 1,000 2,000
Feet

COPCs to be
determined in RI
Report for OU-3

Downgradient Study
Area COPCs, OU-3

COPCs to be
determined in RI
Report for OU-3

Northeast
Sub-Area

COPCs, OU-3

Perchlorate
Chlorate

Eastside Sub-Area COPCs, OU-2*

Perchlorate
Chlorate
Nitrate

Certain Metals
Certain VOCs

 NERT Off-Site
Study Area

COPCs, OU-2

Perchlorate, Chlorate, certain General Chemistry Parameters,
Metals, Radionuclides, VOCs, SVOCs**, PAHs**, PCBs**,
Dioxins/Furans**, OCPs**, Other Organics

NERT Site Study Area COPCs, OU-1

 NERT Off-Site
Study Area

COPCs, OU-3

COPCs to be
determined in RI
Report for OU-3

See Table 9-1 for full list of
OU-1 and OU-2 COPCs
and acronym definitions.

* COPCs within the Eastside
Sub-Area are administratively
limited to perchlorate and chlorate.

** COPC in soil only.

NERT Site
Study Area,

OU-1
P

at
h:

 H
:\L

eP
et

om
an

e\
N

E
R

T
\R

I O
U

-1
_O

U
-2

 R
I R

ep
or

t\G
IS

\r
ev

is
io

n1
\r

ev
is

io
n1

.a
pr

x\
F

ig
 9

-4
 C

he
m

ic
al

s 
of

 P
ot

en
tia

l C
on

ce
rn



OU-2

OU-3

OU-1

TIMET

Seep Well Field

NERT Barrier Wall and
Interceptor Well Field

TIMET Barrier Wall and
Extraction Well Field

Athens Road Well Field

GALLERIA DRIVE

P
A

B
C

O
  R

O
A

D
F

o
rm

er
 A

lp
h

a 
D

it
ch

LA
K

E
  M

E
A

D
  P

A
R

K
W

AY

Form
er B

eta D
itch

OSSM

BMI S
iphon

Las Vegas Wash

City of Henderson
Bird Viewing Ponds

WARM SPRINGS ROAD

Eastside
Sub-Area

AMPAC
Athens Pen Extraction Wells

Former AMPAC Site

AMPAC
Athens Road Extraction Wells

Former AMPAC
Re-injection System

AMPAC
Auto Mall Extraction Wells

(Deeper Water Bearing Zone)

OSSM Well Field and
Injection Trenches

0.015

0.
01

5

0.015

0.015

?

?

AMPAC Plume

NERT
Off-Site
Study
Area

Drafter: JC Contract Number: 1690025040 Approved by: Revised:

Figure

9-5a

Date:  2023-01-09

0 3,0001,500

Feet

Perchlorate in Groundwater in the Shallow WBZ (0-55 ft bgs)
Nevada Environmental Response Trust Site
Henderson, Nevada

LEGEND:

Paleochannel

Former Ditches

Perchlorate GWSL (0.015 mg/L)

Note:
The NERT RI Study Area includes
Operable Units OU-1, OU-2, and OU-3.

<1 mg/L

1-10

10-25

25-100

100-250

250-500

500-1,000

>1,000 mg/L

Perchlorate (mg/L)

Aerial Source: SNWA 2018.

P
at

h:
 H

:\L
eP

et
om

an
e\

N
E

R
T

\R
I O

U
-1

_O
U

-2
 R

I R
ep

or
t\G

IS
\r

ev
is

io
n1

\r
ev

is
io

n1
.a

pr
x\

F
ig

 9
-5

a_
P

er
ch

lo
ra

te
 in

 O
U

-1
-O

U
2 

in
 g

w
-2

01
8



AMPAC Plume

OU-2

OU-3

OU-1

TIMET

Seep Well Field

NERT Barrier Wall and
Interceptor Well Field

TIMET Barrier Wall and
Interceptor Well Field

NERT
Off-Site
Study
Area

Athens Road Well Field

GALLERIA DRIVE

P
A

B
C

O
  R

O
A

D
F

o
rm

er
 A

lp
h

a 
D

it
ch

LA
K

E
  M

E
A

D
  P

A
R

K
W

AY

Form
er B

eta D
itch

OSSM

BMI S
iphon

Las Vegas Wash

City of Henderson
Bird Viewing Ponds

WARM SPRINGS ROAD

Eastside
Sub-Area

AMPAC
Athens Pen Extraction Wells

Former AMPAC Site

AMPAC
Athens Road Extraction Wells

Former AMPAC
Re-injection System

AMPAC
Auto Mall Extraction Wells

(Deeper Water Bearing Zone)

OSSM Well Field and
Injection Trenches

0.015

0.015

?

?

0.
01

5

0.015

Drafter: JC Contract Number: 1690025040 Approved by: Revised:

Figure

9-5b

Date:  2023-01-31
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Historical Sources of Contamination in OU-1
Nevada Environmental Response Trust Site
Henderson, Nevada
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Chloroform Concentrations (ppb)

Chloroform MCLG = 70 µg/L
Notes:
1. Groundwater concentrations are in µg/L.
2. Soil concentrations in µg/kg may be higher than in
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7. See Figure 9-8a for lithology.
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  NOTES:

1. DNAPL = Dense Non-Aqueous Phase Liquid.
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          at the OSSM Site.

3. Chloroform groundwater data are from 2015-2018,
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4. Data for 9 of the 18 OSSM wells are from 2012-2013.

5. Data for OSSM well B-02 is from April 1998; data from

          OSSM well B-04 is from November 2008.
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          May 2018, or most recent available data.

7. See Figure 9-8a for lithology.
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CHLOROFORM CONCENTRATIONS

CHLOROFORM GWSL = 70 µg/L

Notes:

1. TD = total depth.

2. MSL Datum = Mean Sea Level Datum.

3. Subsurface interpretation is based on available boring logs.

Actual conditions may vary.

4. See Figure 9-7 for cross-section location.
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Schematic Subsurface Cross-Section N-N' with Chloroform Concentrations
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2. MSL Datum = Mean Sea Level Datum.

3. Subsurface interpretation is based on available boring logs.

Actual conditions may vary.

4. See Figure 9-7 for cross-section location.
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4. See Figure 9-7 for cross-section location.

R
M

S
O

 
6
/
9
/
2
3
 
C
:
\
U

S
E
R
S
\
R
M

S
O

\
O

N
E
D

R
I
V
E
 
-
 
R
A
M

B
O

L
L
\
D

E
S
K
T
O

P
\
D

R
A
W

I
N

G
1
\
1
6
9
0
0
0
6
9
4
3
 
 
<

 
1
6
9
0
0
2
9
3
6
9
-
0
1
9
_
F
I
G

 
C
-
3
D

_
S
U

B
S
U

R
F
A
C
E
 
X
S
E
C
T
 
N

-
N

_
C
H

R
O

M
I
U

M
 
I
S
O

C
O

N
2
0
2
1
 
>

HORIZONTAL SCALE IN FEET

0'

300'

0'

30'

V
E

R
T

I
C

A
L
 
S

C
A

L
E

 
I
N

 
F

E
E

T

150'

15'

10X VERTICAL EXAGGERATION

Schematic Subsurface Cross-Section N-N' with Chromium Concentrations

Nevada Environmental Response Trust Site

Henderson, Nevada

Drafter: RS Date: 10/29/2021 Contract Number: 169002 9369

Approved by:

Revised:

Figure

9-10d

Well nameM-186

LEGEND:

<50 ppb

50-100

100-1,000

1,000-10,000

10,000-20,000

20,000-30,000

>30,000

CHROMIUM CONCENTRATIONS

CHROMIUM GWSL = 100 µg/L

Chromium

(Groundwater), µg/L

Groundwater Elevation Measured in

Shallow Monitoring Wells

(2017/2018)

38



!Ó

³ !Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³

!Ó

³!Ó

³

!Ó

³

!Ó

³

!Ó

³!Ó

³!Ó

³

!Ó

³

#*
#*

#*
#*
#*

#*

#*

#*

#*

#*

#*

#*

#*#*#*

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³
!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³

!Ó³!Ó³

!Ó³

!Ó

µ

!Ó

µ

!Ó

µ

!Ó

µ

!Ó

µ

!Ó

µ

#*

#*
#*

#*

#*
#*
#*

#*

#*
#*
#*

#*

#*
#*
#*
#*

!Ó́

!Ó́

!Ó́

!Ó́ !Ó́

!Ó́

!Ó́!Ó́
!Ó́

!Ó́ !Ó́

!Ó́!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́
!Ó́ !Ó́

!Ó́

!Ó́
!Ó́

!Ó́

!Ó́

!Ó́
!Ó́

!Ó́

!Ó́
!Ó́

!Ó́
!Ó́

!Ó́!Ó́ !Ó́
!Ó́

!Ó́
!Ó́

!Ó́

!Ó́!Ó́

!Ó́

!Ó́
!Ó́

!Ó́!Ó́

!Ó́

!Ó́
!Ó́

!Ó́
!Ó́ !Ó́ !Ó́

!Ó́

!Ó́

!Ó́
!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́ !Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́
!Ó́

!Ó́
!Ó́

!Ó́

!Ó́

!Ó́ !Ó́ !Ó́ !Ó́ !Ó́
!Ó́

!Ó́ !Ó́ !Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́ !Ó́

!Ó́

!Ó́ !Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!Ó́

!A

!A

!A!A

!A

!A !A

!A

#*

#*
#*

#*

#*
#*
#*

#*
#*
#*

#*
#*

#*
#*

#*
#*

#*
#*

#*#*

#*
#*

#*

#* #* #* #* #* #* #* #* #* #*

#* #* #*
#*#*#*

#* #*
#*#* #*#*

#*
#*

#*

#*

#*

#*
#*
#*

#*

#*

#*

#*

#*

#*

#*

#*#*#*

!

! !

!

!

!

! ! !
! !

! !
!

!
!!

!
!

!
!

!

!
!

!

!

!

!

!

! ! !

! !

!

!
!

!

!

!

!

!

!

!

!Ó

³

!Á !Á
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Figure

Perchlorate GWSL = 0.015 mg/L

Phase 2 RI Deep Soil Boring
(sample depth, ft bgs)

Notes:
1. mg/L: milligrams per liter
2. GWSL: Groundwater Screening Level
3. NA: Not Available
4. WBZ: Water-Bearing Zone
5. For clarity, groundwater grab samples from the

Unit 4 / Unit 5 Investigation are not shown. Decommissioned Well!A
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Conceptual Site Model for OU-1 - Human Receptors
Nevada Environmental Response Trust Site, Henderson, Nevada 9-20a
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Conceptual Site Model for OU-1 and OU-2 - Ecological Receptors 
Nevada Environmental Response Trust Site, Henderson, Nevada
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Notes:
BHRA  Baseline health risk assessment
ECA   Excavation control area
NDEP   Nevada Division of Environmental Protection
OSHA    Occupational Safety and Health Administration
OU   Operable unit
VOC  Volatile organic compound
[1] To be conservative, construction workers are assumed to be exposed to vapors migrating from soil/soil gas/groundwater while standing in a 10-foot trench in the unsaturated zone,

placing them closer to the potential sources.
[2] Exposure via domestic use of groundwater is not evaluated because groundwater is not and will not be used as a source of drinking water. Incidental ingestion of and dermal contact

with groundwater by on-site construction workers are considered to be incomplete exposure pathways because depth to groundwater is >10 feet below ground surface (bgs). 
Depths to groundwater in a very limited area near monitoring wells PC-161 and PC-162 were identified to be shallower than 10 ft bgs in OU-2.  Potential exposures through direct 
contact with groundwater may occur during construction excavation activities.  Due to limited numbers of wells with depth to groundwater shallower than 10 ft bgs in OU-2 and the 
low concentrations detected at these two wells, significant health risks are not expected to occur through the groundwater direct contact pathway in this area.  Therefore, the health 
risks associated with this pathway are not quantitatively evaluated. 

[3] Includes radionuclide exposures, if applicable.
[4] Includes asbestos exposures.
[5] Only radionuclide exposures, if applicable.

Key:
--- Incomplete exposure pathway

SMP Site Management Plan -- potential exposures via direct-contact pathways are managed through the SMP.

 Complete exposure pathway; evaluated quantitatively in the BHRA.

() Complete exposure pathway.  Ramboll understands that exposures of on-site receptors to airborne releases from neighboring properties would be evaluated in the risk assessments being
prepared for those properties, under the oversight of NDEP.  This and the results of these offsite risk assessments are discussed quantitatively in the BHRA.

 The exposure to VOCs in outdoor air is not quantitatively evaluated for construction workers and indoor commercial/industrial workers (and residents in the case of OU-2) because it is
expected to be much lower than the exposure to VOCs in trench air and indoor air.

 Potentially complete, but insignificant exposure pathway; not evaluated quantitatively because such exposures would be intermittent and of short duration or regulated under OSHA.

 Potentially complete exposure pathway; not evaluated quantitatively because public access is generally restricted at industrial sites and potential exposures of a
visitor/trespasser would be less than exposures of an on-site worker; the visitor/trespasser is discussed qualitatively.

 Potentially complete and will be considered qualitatively in the risk assessment.

1690020169

- Notes and Key
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