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amec®

Preliminary Conceptual Site Model

Prepared for the February 4, 2014 Former Rental Car
Facilities Meeting
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CSM Efforts Since May 2013 Meeting

amec”

B Reviewed and integrated surficial geology
® Inclusion of new geologic and water quality data

= Review of completeness and accuracy of data
posted on section

®m Review of interpreted geology

® Evaluation of sediment trends vs. depth from
NDWR well databases and logs

m Plotted concentration trends over time and over
distance

NDEP 00379



Outline of Presentation

amec®

= Regional Geology

m Site Geology

= Hydrostratigraphy

= Regional Hydrology

B Regional Groundwater Flow and Gradients

® Results of Additional Analysis and Data
Collection

NDEP 00380



Las Vegas Valley Basin

amec®

| N6Wh, 19ag

RED ROCK
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(BCDINED FROM BE1L (1891) AFTER MAXEY AND JAMESON (1044))

EXPLANATION
@Eﬁn?gsgﬁ. nzﬂ_sggﬂ»éh

SLTY CLAYS CARBONATE BEDROCK
£ mm o =

&<

Figure 1-7. —— Ceneralized Geologic Cross Section af the Las Vegas Valley.

m > 1,500 ft of
unconsolidated
sediments

® Alluvial fan deposits
(coarser)
interfingered with
playa deposits (finer)

m \Water table
intersects surface at
the Las Vegas Wash
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Major Stratigraphic Units (Leising, 2004) NBQGQ

® No distinct lithologic

Alluvial Fan C. Hydrostratigraphic Units boundaries

++ + Area of Figures 54 & 55

+ m Hydrostratigraphic
.+ definitions include:

+ + )
+ + = Age of sediments
+ + .
e = Water quality (TDS)
& wotntans Site = Site located near

Alvial Fan transition from
P alluvial fan to playa
) Playa Deposits Wash .
sl deposits
. = me <
lh Mmt—\l i mmlmw Wash Aquitarg g@
Wringaesl Wleem e s T ~—
/L/QS.% er Twin Lakes 5
Dtﬂkﬂﬁl’ﬁ@@ﬁllll’
Bedrock : ,.>a5.mmwm» Silt & Cl T
. Sand&Gravel  (aquitard)
*_{Aquifer) y

NDEP 00382



9
Surficial Geology msmh'

s B Bl 7 ® Recent depositional environment is with active
| S~ : washes on an alluvial fan

Taa  Active Alluvium £

— w— ® Channel widths are usually 200 feet or less
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L
Site Geology & Hydrostratigraphy (1 of 3) msmn!

= OGl (2009)
interpreted finer unit
starting at about 30ft

T - bgs

ATPRCKMATE COMTACT FOR N
COMTIEN BRTER QEAING 20 I

= Note, “Clayey water
bearing zone,” is
highly conductive

EREEREEE

[
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i
) s 1

e ~|
ey
O WeaGase [T
U : g i _ o!l.h- @ o By we
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L) Comuer Tt v vt Camy. Gy Gioys et oot (648 1104 GUTE 40 -
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Site Geology & Hydrostratigraphy (2 of 3)

amec®

Far Downgradient Investigation

< 3 3 B
i § g i
it JETNUNSYRTICRUSATUESS URT

B
H
wnbinoa b el

i

Cross-Section A-A’
vt el

%%a% o&.%,

4

Backfill

Asphalt/  Caliche Sands Clays Gravels 0
B

....................................

(SM, SC, (CL,ML) (GW, GP,
SP, SW) GM, GC)

HVd ANVIAY

#!m:q

® Many boring logs
show silts and clays
(some reddish
brown) at about 30 ft

m Caliche is common
but not at
predictable depths

= Not all borings
greater than 30 ft
deep terminate in silt
or clay
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Site Geology & Hydrostratigraphy (3 of 3)

amec®

Section B-B’

<- National

MY,
oh
M
MW
MW-6
-

AVHVY-63

HIMW.75

v

T
o= o

/\FJ

W-15-43

===

NDEP 00386

“Shallow” Geology —
upper 30 feet is
predominantly coarser
material (Silty Sand).

“Deeper” Geology —
below 30 feet is
predominantly fine
grained with lenses of
coarser material




®
OGl Slug Test Results (2009) msmﬂ‘

Table 6. Summary of Hydraulic Testing Resuits.

Screened ) Hydraulic Hydraulic
Interval conductivity - conductivity
Well (ft bgs) Test Phase (cmisec) (ftid) Comments
PMW-1a 55-60 Slug in 1.11E-04 0.31 Excellent curve match
PMW-1a 55-60 Slug out 9.51E-05 0.27 Excellent curve match
PMW-1b 45-50 Slugin 2.54E-04 0.72 Excellent curve match
PMW-1b 45-50 Slugout | 261504 0.74 Excellent curve match
PMW-1c 25-30 Slug in 2.34E-04 0.66 Far curve match
PMW-1c 25-30 Slug out 2.00E-04 0.57 Good curve match
OMW-43a 55-60 Slug in 9.58E-04 2.71 : Excellent curve match
OMW-43a 5560 Slug out 1.02E-03 2.90 Excellent curve match
OMW-43b 45-50 Slug In 2.93E03 8.30 Excellent curve malch
OMW-43b 45-50 Slug out 2.76E-03 7.83 Excellent curve match
OMW-43¢c 25-30 Slug in No sclution No solufion Poor curve match'
OMW-43¢c 25-30 Slug out | 1.33E-02 37.78 Poor curve match’

Notes:

(1) The water level recovery rate for weil OMW-43A was too rapid o allow sufficient data to be collected for a rellable estimate of hydraufic conductivily, Data
indicate a very high conductivity.
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Comparison of Slug Test Results

amec®

K in the two clusters ranges from approximately 103 to 10-° cm/s

The highest K was measured in shallow wells in the offsite cluster well

The lowest K was measured in the deepest screened wells, in both the

on-site and off-site cluster wells

The observed lithology corresponds to the slug test data:
= The deeper aquifer has fine grained clays and lower K values.
= The shallower wells are set in fine-grained sand and silty sand and have

higher K values.

Upper HSU: range of hydraulic conductivity (K) estimates is higher.

Lower HSU: range of K estimates is lower.

NDEP 00388



0¢
Analysis of Deeper Geologic Site Data msmn-
oJ ﬁ A
= Nine drillers logs with sufficient detail for 1 W
review 4 AN .
: 30— - -
® QObservations: | . _
= increased frequency of fine grained 50— - .
sediments below 30 ft bgs )
= No laterally continuous clay units :
i et i el
3 100 —
s /Y, 1S SIESec2¥ . - .. |
i < ; o :&ei._ 150 |
- I Fine
= | T Intermediate
: Coarse
- Y ; m > MO\ Caliche
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Regional Hydrologic Setting

amec”

Very low rainfall of 3 to 4 inches per year

Recharge from Spring Mountain runoff on upper portion of alluvial fans

Las Vegas Valley Main Well Field located north of the site

Imported Lake Mead water recharged in 1990s near MWD

Groundwater discharges to Las Vegas Wash

LV Wash flows out of basin
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Map of Potentiometric Surface Elevation msmng

Changes 1990 to 1999

s Water imported to the basin
® |njected near the Main Well Field

® Approximate 30-foot increase
from 1991 to 1999 in Primary
Producing Aquifers beneath the
Rental Car Sites

NDEP 00391




Well Data for Deeper Well W043

ement Program

R

About the Program mpleted [Dnill Depth |ScreenTop |Screen
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r X W 3
fian Abandoned ptfor mpl units are In Fest below Land Surtace,
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Conservation The data on the graph are for the following nu.»m“
Financial Assistance startDate: [0120117339 E
Wells & Groundwater End Date: |05/07/2013 |
Groundwater Level Data Ilgmauo Dates | ResetDefault Dtes
Map of Wells
HTS Help
Laws & Legislation
Public The vertical scale has changed
Publications W43
Links and Facts
ContactUs 9
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Search the Stte . >
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Shallow Groundwater Hydrograph
McCarran Airport Area - North

amec®

Dopth to Water (foot below moasumming point)

10 -

Depth to Water
Las Vegas, NV
Township 218, Range 61E

1
AVMW-10 {perforated 13 1o 34 foet bgs) H
0400 1 {pericratad 16 1 50 feet bgs)

1850

e @ e € anr ]
! oDD 1,
' ~—y .
o &0 o " .
&1 - - e "
29631
» =3 @ wr a2 w
-
e o =3 J .Aﬂn\gu.u,.,_ - o
e ‘ £ - - kel . -
JTerTyrTT TTT T TTTTT T 17
i i i i i i |
1970 1930 1990 2000 2010
Year

EP et L0000 1 V1 D0S000_ EVALUA T ION dycetgraphs Pctt gn

m North of the site

water level
increased about
10 ft from 1991
through 1995

Water levels at
the site have
increased by 3
to 4 ft from 1995
to 2012

2005 event is
visible in the
hydrograph
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Groundwater Gradient

amec®

Elevation In Feet AMSL

Ground Surface and Groundwater Elevations
December, 2013

2,040

2,030

2,020

2,010

2,000

0
Source

500

1,000

1,500 2,000 2,500 3,000 3,500 4,000 4,500
Distance Along Axis of Plume

5,000
Distal End

- Ground
e GW

m Depth to water
table decreases
downgradient

m Steepened water
table downgradient
of source areas
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Site “Hydro-Chemi-Stratigraphy”

amec”

Average TDS vs Depth

Depth Interval

30t0 35S feet

4010 S0 feet 1669

6010 65 feet

S00 1000 1500
Total Dissolved Solids (mg/L)

o 4
i

2091

2000

2500

= Water quality
improves with
depth

= Two of the
eleven deeper
samples < 500
mg/L TDS

® Producing
aquifer TDS in
this area is
between 400 and
800 mg/L
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Summary of Findings msmng

= Continuous lithologic boundaries to vertical groundwater flow unlikely

® Deeper site groundwater (i.e., 60 to 65 ft) is in transition zone from
poor-to-better quality groundwater

® Deeper site groundwater historically used for domestic and irrigation
supply

NDEP 00396



Conceptual Site Model

Q
3
%

National

Active Remediationat
Former Ho Jo
Paradise Rd.

Avis 2007 Excavation
Payless Avis

[

-

Swenson St.

OMW-
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34
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UPMW-5 — OMW-38
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Potential Mechanisms For Vertical
Distribution of MTBE

amec®

m Vertical Flow
m Conduits

m Historically lower water table
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Normal Faults Perpendicular to GW Flow

amec?
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Figure 1—-7. —— Generclized Geologic Cross Section af the Las Vegas Valiey.
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Projection of Regional Fault Traces
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Las Vegas Valley Basin

amec®

Evapotranspiration
P~ oo— + Surface Flows

Figure 54. Schematic Cross-Section of the Shallow Groundwater System in Pre-Development Times.

Pre-development groundwater input to the near surface occurred (1) along faults and (2) from the Las
Vegas Springs Aquifer (Unit B) through the Las Vegas Wash Aquitard (Unit A). Arrows indicate flow
direction and approximate relative magnitudes. Hatchures indicate saturation. The Duck Creek Aquifer
(Unit C) may also have received water from the Las Vegas Springs Aquifer.

Figure 55. Schematic Cross-Section of the Present Shallow Groundwater System.

The present shallow system originates from (3) surface application and (2) continued slow upward
migration of groundwater through the Las Vegas Wash Aquitard in the eastern portion of the Valley. Note
that upward movement along the fault at (1) has ceased due to reduced heads in the Las Vegas Springs
Aquifer, and that shallow groundwater may not be continuous from place to place.
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m Historically shallow groundwater was fed by
= ypward flow along faults,
® ypward vertical flow,
m surface water recharge

= By 1990

= Qver pumping in deeper aquifers had
reduced upward flow along faults

m Surface application of water is more
significant

m By 1999 artificial recharge had helped water
levels recover

= Has flow along faults resumed?
= Has upward vertical flow increased?

]
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Groundwater Gradient Profile msmh‘
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Shallow Groundwater Hydrograph
McCarran Airport Area - North
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Groundwater Levels in Multi-Depth Wells
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Concentration Trends with Distance and Time
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Upper HSU: Swenson to Maryland
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Upper HSU: MTBE Arrival Times and
Concentration-Distance Curve
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Lower HSU: MTBE Trends
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® TBA is detected

m Rate of migration appears slower
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Project Lifecycle Schedule Forecast
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End of Presentation
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APPENDIX C

GROUNDWATER ELEVATION CONTOURS AND
PLOTTED MTBE AND TBA CONCENTRATIONS IN MONITORING WELLS

Geo Blue Consulting
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