Near-Surface Groundwater Characterization Report

Santa Susana Field Laboratory, Ventura County, California November 2003
FIGURES

1-1 Site Location

1-2  Cross Sectional Depiction of Operable Units

1-3  Site Plan

1-4  RFI Site Locations

1-5  Near-Surface Groundwater Monitoring Well Network Prior to 2000 Investigation

2-1 Shaded Relief Topographic Map of the SSFL

2-2  Annual Precipitation at the SSFL, 1960 — 2003

2-3  Monthly Precipitation at the SSFL, October 2000 through September 2003

2-4  Drainages and Surface Water Divides

2-5  Perennial Ponds and Other Surface Water Features

2-6  Regional Geologic Map

2-7  Geologic Map of the Chatsworth Formation at the SSFL

2-8  Stratigraphic Column of the Chatsworth Formation

2-9  Chatsworth Formation Groundwater Monitoring Well Network

3-1  Typical Multilevel Piezometer Design

3-2  Typical Piezometer Design

3-3  Graphic Summary of Water Level Measuring Events

4-1 Cross-Sectional Diagram of SSFL Groundwater

4-2 Near-Surface Groundwater Extent, March 2001

4-3 Near-Surface Groundwater Extent, November 2001

4-4  Near-Surface Groundwater Extent, February 2002

4-5  Near-Surface Groundwater Extent, May 2003

4-6  Comparison of Near-Surface Groundwater Extent, March 2001 and February
1998

4-7  Hydrographs of Near-Surface Wells/Piezometers at the Bowl RFI Site

4-8  Water Table Surface of Perched Groundwater at the Coca RFI Site

4-9  Locations of Perched and Continuous Near-Surface Groundwater

4-10 Hydrograph of RS-28 and RD-30 Northwest of the Building 021 Leach Field RFI
Site

5-1 Groundwater Sample Locations Analyzed for PCBs

5- Groundwater Sample Locations Analyzed for Pesticides and Herbicides

5-3  Groundwater Sample Locations Analyzed for Dioxins/Furans

6-1  Cross-Sectional Schematic Diagram of Model Domain

6-2  Vertical Cross-Section Fracture Network

@ mwH


jgzipp
1-1

jgzipp
1-2

jgzipp
1-3

jgzipp
1-4

jgzipp
1-5

jgzipp
2-1

jgzipp
2-2

jgzipp
2-3

jgzipp
2-4

jgzipp
2-5

jgzipp
2-6

jgzipp
2-7

jgzipp
2-8

jgzipp
2-9

jgzipp
3-1

jgzipp
3-2

jgzipp
3-3


Near-Surface Groundwater Characterization Report
Santa Susana Field Laboratory, Ventura County, California

November 2003

6-3
6-4
6-5
6-6
6-7
6-8
6-9

Histograms of Fracture Apertures

Hydraulic Head Contours for the Base Case Simulation
Simulated TCE Contours

TCE Concentration Profiles (linear concentration scale)
TCE Concentration Profiles (log concentration scale)
Simulated Perchlorate Contours

Simulated NDMA/1,4-Dioxane Contours



AREA Il (NASA)

. \

NASA PROPERTY
AREA |

7>

‘I’ L 5]
5 PN V,f‘. — >
"’ PRI

=

) i
>

VENTURA COUNTY

“?Tr\/v
\d@/

fii

N\ ¥
bl

u

=
Ele=

11

| i
H%}
il +:

r,
\

a

i {
= o [ X !
— Sy / // ~—— ,‘P ; SIS ’
S e = e ) N N
oo g 1015 R éa ﬁ{ +Q>”qu/%< g Egi - /
—- &
T A & T 7=
- AN z — S .
Eﬁa F% ¢ N ’\ % 7 é(\/ ‘ Z‘f\
Y FI1 GURE

Regional Location Map
Santa Susana Field Laboratory

lyaplrock/plots/figures/teefigs rfi_7.aml


jgzipp


jgzipp

jgzipp


FILE: CAD MLUEBKE\BOEING\SANTA SUSANA\NSGW REPORT\CONCEPTUAL XSEC 10 03

JOB No.

Drainage Sediment

Surficial Media
Operable Unit
(Includes Air & Biota)

Near-Surface
Groundwater
(Perched)

T

Unsaturated Chatsworth
Formation Bedrock )

Pond

e
Alluvium (Typ) ngd‘oc\‘

s,
| |

\

Chatsworth Formation

| 7 7

Chatsworth Formation
% / / l ,L 7]— ¥ Water Table ) N
/ 7 j;\/’\\/l/ \/T ‘{ (’ \\/T\/:/_!»_
‘ g > P !
e N LA o
| AL AT AT AN 40 )
gy T
/‘\\‘_,_f\\ |
v v/ /) LSS SN S
G777k “4 et

Operable Unit

NOT TO SCALE

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
NOVEMBER 2003

Please Note: The original version of this figure includes colorized features
and shading. A black and white copy of this figure should not be used
because it may not accurately represent the information presented.
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FIGURE 2-2
ANNUAL PRECIPITATION AT THE SSFL, 1960-2003
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FIGURE 2-3
MONTHLY PRECIPITATION AT SSFL, OCTOBER 2000 - SEPTEMBER 2003
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Shale 3

Lot Bed
Interbedded Fine—grained
Sandstone, Siltstone & Shale

Upper Burro Flats Member
Primarily Medium—Grained Sandstone
w/ Minor Siltstone/Shale Interbeds

ELV Member

Fine—Grained Sandstone, Siltstone
and Shale

Lower Burro Flats Member

Primarily Medium—Grained Sandstone.
Also Contains Significant Siltstone/Shale
Interbeds

Spa Member

Interbedded Fine—Grained Sandstone, Siltstone
and Shale

Silvernale Member

Primarily Medium—Grained Sandstone

w/ Minor Siltstone Sandstone Units

Shale 2 — KUCS-2

Upper Sage Member — KUCSU
Predominantly Medium Grained Sandstone
with Minor Interbeds of Siltstone & Shale

/’ 4

Upper Line Bed

Middle Sage Member — KUCSM
Predominantly Medium Grained Sandstone
with Minor Interbeds of Siltstone & Shale

Sage
Member

¥Lower Line Bed

Lower Sage Member — KUCSL
Predominantly Medium Grained Sandstone
with Minor Interbeds of Siltstone & Shale

Woolsey Member — KUCW
Thin Bedded Sandstone, Siltstone & Shale

—a—Woolsey Sandstone Bed
Medium Grained Sandstone

Former Canyon Member — KUCC
Sandstone 1 Predominantly Medium Grained Sandstone
with Minor Interbedded Siltstone & Shale

Upper Canyon Bed
Lower Canyon Bed

Happy Valley Member — KUCH
Thin Bedded Sandstone, Siltstone & Shale

Bowl Member — KUCB

Predominantly Medium Grained Sandstone with
Minor Amounts of Interbedded Fine Sandstones,
Siltstones & Shale.

—a—Upper Bowl Bed
Thin Bedded Sandstone, Siltstone & Shale

—=—| ower Bowl Bed
Thin Bedded Sandstone, Siltstone & Shale

-

Lower Chatsworth Formation — KLC
Interbedded Sandstone, Siltstone and Shale.
Bedding Typically Three Feet or Less Thick

Please Note: The original version of this figure includes colorized features
and shading. A black and white copy of this figure should not be used
because it may not accurately represent the information presented.

V'l Interbedded Fine Grained Sandstone, Siltstone & Shale

Interbedded Fine Grained Sandstone, Siltstone & Shale

Legend
I:l Coarser Grained Units

I:l Finer Grained Units

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
NOVEMBER 2003

STRATIGRAPHIC COLUMN
OF THE CHATSWORTH FORMATION

FIGURE 2-8




FILE No.

JOB No. ——

LEGEND
—— — — —— PROPERTY BOUNDARY
' — AREA BOUNDARY

(D  PERENNIAL POND

[ZZZZZEZZZZ] FINER GRAINED UNIT

e FAULT  LOCATION

INFERRED FAULT LOCATION BASED ON ONE OR A

=== T NUMBER OF THE FOLLOWING: DISPLACEMENT OF
GEQLOGIC CONTACT, LINEAR TOPOGRAPHIC FEATURE
ASSOCIATED WITH A DISPLACED GEOLOGIC CONTACT
AND/OR SMALL SCALE STRUCTURES OBSERVED IN CORE

X SMALL—SCALE FAULT

INDSVR\ INDUSTRIAL\ CAD MLUEBKE\ BOEING\ SANTA SUSANA\NSGW REPORT\ CHATSWORTH WELLS 10 20 03

7P TR
L N '/,/////A/I //// /
- !

)
//04”53f

,,,,,,
s
.....
IIIII
Vil
1
g

IIIII

\‘3

Bl &
i - 4 _
' Please Note: The origi on of this figure o
and shading. A b »@ d white shou
eprese e

ed feature
be used

guse it may not accur: ation presented.
_— -
e

w1

,,,,,
b
//////
/
1)

o
””””””
7

1L

Ve
7
7
7
7>
11
v

Aoy
P
/I

118

i

}:05-9
LOCATED
3800" NORTH
7

]
il
~ K

7
L
¥
,,,,,

3

il

A "l/ )
TZAR

i
67//////////////'// '

? '-ko*;sos

L il
B s
Y . - ‘l,,/[//’.///‘/[#"'/// *
, ﬁ/////////»

1l
I /)

i g ! — < s 4

|

F I & :

o]
WS—(

” )'- N - ////////]%,/y//[/‘,h/;
;%UWWW@%WWﬂ

S

L, Ry e S ),

>
7y i LL:. Rl [ e
F |II-
ey

W\

dr

W il
=

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
NOVEMBER 2003

CHATSWORTH FORMATION
GROUNDWATER MONITORING

WELL NETWORK
FIGURE 2—-9




FILE: _INDSVR\INDUSTRIAL\CAD MLUEBKE\BOEING\nsgw report\MULTILEVEL PIEZOMETER DESIGN 10 21 03

JOB No.

GRADE

~—— LOCKING LID

/PIEZOMETER CASING

MONUMENT OR TRAFFIC RATED
STREET BOX

R Y
D

! \/K\//\\//‘

e
N

CONCRETE SEAL

S

B4

/—2 FOOT (MIN) BENTONITE SEAL

/—2 FOOT (MIN) FILTER PACK

WATER LEVEL MEASUREMENT
NOTCH FOR PORT “A”

%1 " llae
2 X
A M
\\/<\ \///\\ 1.77
<// \///\ CROSS SECTION OF PIEZOMETER
X > CASING (FROM TOP)
A K
e

IO

@ MwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
NOVEMBER 2003

TYPICAL MULTILEVEL PIEZOMETER
DESIGN

FIGURE 3-1




FILE: _INDSVR\INDUSTRIAL\CAD MLUEBKE\BOEING\nsgw report\PIEZOMETER DESIGN 10 21 03

JOB No.

MONUMENT OR
TRAFFIC—RATED STREET BOX

LOCKING CAP

GRADE

//A//A//A///

~. {4 CONCRETE SEAL
: (2 FEET)

BLANK PVC CASING

<« CEMENT GROUT

(MIN. 2 FEET)

/‘/—BENTONITE SEAL

FILTER PACK
(MIN. 2 FEET ABOVE SCREEN)

SLOTTED PVC SCREEN
(0.020” SLOT)

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
NOVEMBER 2003

TYPICAL PIEZOMETER
DESIGN

FIGURE 3-2




INDSVR\INDUSTRIAL\ CAD MLUEBKE\BOEING\SANTA SUSANA\NSGW REPORT\GW MON SCHEDULE 10 24 03

FILE No.

JOB No.

Wells (92)

2-3x
| | Week
6 9 3
M eekly
16 5 3 18

Piezometers

Pz-001 thru PZ-096

Pz-097 thru PZ-119

Pz-120 thru PZ-127

Weekl
M —=

Monthly

26

Q = Quarterly
M = Monthly

@ MwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
NOVEMBER 2003

GRAPHIC SUMMARY OF
WATER LEVEL MEASURING EVENTS

FIGURE 3-3




Near-Surface Groundwater Characterization Report

Santa Susana Field Laboratory, Ventura County, California November 2003
FIGURES

1-1 Site Location

1-2  Cross Sectional Depiction of Operable Units

1-3  Site Plan

1-4  RFI Site Locations

1-5  Near-Surface Groundwater Monitoring Well Network Prior to 2000 Investigation

2-1 Shaded Relief Topographic Map of the SSFL

2-2  Annual Precipitation at the SSFL, 1960 — 2003

2-3  Monthly Precipitation at the SSFL, October 2000 through September 2003

2-4  Drainages and Surface Water Divides

2-5  Perennial Ponds and Other Surface Water Features

2-6  Regional Geologic Map

2-7  Geologic Map of the Chatsworth Formation at the SSFL

2-8  Stratigraphic Column of the Chatsworth Formation

2-9  Chatsworth Formation Groundwater Monitoring Well Network

3-1  Typical Multilevel Piezometer Design

3-2  Typical Piezometer Design

3-3  Graphic Summary of Water Level Measuring Events

4-1 Cross-Sectional Diagram of SSFL Groundwater

4-2  Near-Surface Groundwater Extent, March 2001

4-3 Near-Surface Groundwater Extent, November 2001

4-4  Near-Surface Groundwater Extent, February 2002

4-5  Near-Surface Groundwater Extent, May 2003

4-6  Comparison of Near-Surface Groundwater Extent, March 2001 and February
1998

4-7  Hydrographs of Near-Surface Wells/Piezometers at the Bowl RFI Site

4-8  Water Table Surface of Perched Groundwater at the Coca RFI Site

4-9  Locations of Perched and Continuous Near-Surface Groundwater

4-10 Hydrograph of RS-28 and RD-30 Northwest of the Building 021 Leach Field RFI
Site

5-1 Groundwater Sample Locations Analyzed for PCBs

5- Groundwater Sample Locations Analyzed for Pesticides and Herbicides

5-3  Groundwater Sample Locations Analyzed for Dioxins/Furans

6-1  Cross-Sectional Schematic Diagram of Model Domain

6-2  Vertical Cross-Section Fracture Network

@ mwH


jgzipp
4-1

jgzipp
4-2

jgzipp
4-3

jgzipp
4-4

jgzipp
4-5

jgzipp
4-6

jgzipp
4-7

jgzipp
4-8

jgzipp
4-9

jgzipp
4-10

jgzipp
5-1

jgzipp
5-2

jgzipp
5-3

jgzipp
6-1

jgzipp
6-2


Near-Surface Groundwater Characterization Report
Santa Susana Field Laboratory, Ventura County, California

November 2003

6-3
6-4
6-5
6-6
6-7
6-8
6-9

Histograms of Fracture Apertures

Hydraulic Head Contours for the Base Case Simulation
Simulated TCE Contours

TCE Concentration Profiles (linear concentration scale)
TCE Concentration Profiles (log concentration scale)
Simulated Perchlorate Contours

Simulated NDMA/1,4-Dioxane Contours


jgzipp
6-9

jgzipp
6-8

jgzipp
6-7

jgzipp
6-6

jgzipp
6-5

jgzipp
6-4

jgzipp
6-3


FILE: CAD MLUEBKE\BOEING\SANTA SUSANA\NSGW REPORT\CONCEPTUAL XSEC 4-1 10 27 03

JOB No.

Near-Surface

Groundwater Near-Surface
(Perched) Well/Piezometer
Chatsworth Formation

) |
TL

?

/

Please Note: The original version of this figure includes colorized features
and shading. A black and white copy of this figure should not be used
because it may not accurately represent the information presented.

Groundwater Vertically
Continuous

Near-Surface Groundwater
and Chatsworth Formation

Low Permeability Bed

ARNY
Well N
. == \ st
/////// / //I! -l- \\\ ° ’ezorgviz;t;wodh Formation
/////// = ////' ~ —= N\
| o= = I
, i N —

NOT TO SCALE

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
NOVEMBER 2003

CROSS SECTIONAL DIAGRAM
OF SSFL GROUNDWATER

FIGURE 4-1




1782300

i

269100

LY .“: f
e

SANTA!
SUSANA
" FORMATION

ok s
._ W

o
=

| Please Note: The original version of this figure includes colorized
E features and shading. A black and white copy of the figure should

261300

| not be used becauseit may not accurately represent the information
presented.

i-l_."i I g T

1786200

1797900
T~

7 :
. /7/4 i
: UNDEVELOPED

- \ | - - %
‘. & A \ %
- s \ ; e

1790100
T

"

AT
/1

/

1794000
T

b 4

=~
~ o
ks N

e
m—i

1782300

1786200

~ 1790100

/ﬁ;‘Z}Zt,’ Soers e

; 7/

4l :
| |

k.

ST e,
Wi [

7 427’:

1794000

I
1797900

Legend
,; O  Existing Near-Surface Groundwater Well
N &  Completed Standard Piezometer
0 1,200 ©  Completed Alluvium Piezometer
FEET & Completed Paired Piezometer
< Completed Multilevel Piezometer
MAP COORDINATES IN
STATE PLANE, NAD 27, ZONE V

I:l Surface Water Reclamation Ponds
:l Approximate Near-Surface Groundwater Extent (March 2001)
= — Surface Water Divide

W El ions(f Ve mean |

N Approximate Near-Surface Groundwater Elevation Contoursin
Feet Above Mean Sea Level (Dashed Where Inferred)

Note: Only the wells/piezometers that were
in existence in March 2001 are shown.

BaseMap Legend GEOLOGY LEGEND

N/ SSFL Property #«&" Estimated Contact Line
Boundary N/ Faults
# ¢ Faults (Approximate)
[774  Shale Beds

~~  Creeks/Streams

NEAR-SURFACE GROUNDWATER
EXTENT, MARCH 2001

DATE: 11/13/03
FILE: r:\rock\plotsiarcmap\
nsgw_w_wells_conts marOLmxd

| @MWH FIGURE
4-2




1794000 1797900
T T~

1782300 1786200 1790100
= " 7 % I
E Y v
-
s

-
p 7 o
( UNDEVELOPED

b

£

PPPPPP

269100
269100

Sl /
o I/////l/
STV e

-

— —
-

.0;57\ NG

/‘_/—r L " Ng
‘l\" ." \- o th_

e
LOWER CHATSWORTH

N

. A : o

i »
| Please Note: The original version of this figure includes colorized i
F features and shading. A black and white copy of the figure should b

| not be used becauseit may not accurately represent the information
| | presented.

261300

AR

3
T R T TR

o . . 1
1782300 1786200 1790100 1794000 1797900
L egend BaseMap Legend GEOLOGY LEGEND
isti - i SSFLProperty  #«° Estimated i
Q O  Existing Near-Surface Groundwater Well I:l Surface Water Reclamation Ponds N Bounda:;-,pe y ~ Eztlm‘lsate Contact Line NEAR-SURFACE GROUNDWATER
1 i ~ Faults (Approximat
&  Completed Standard Piezometer [ | Approximate Ner?\r .Surface Groundwater Extent (November 2001) {zn( s::u : é EZZfOXIma €) EXTENT, NOVEMBER 2001
0 1200 ©  Completed Alluvium Piezometer -1 Surface Water Divide ~~  Creeks/Streams
FEET & Completed Paired Piezometer W El jons (f Ve mean | ) )
" . . Note: Only the wells/piezometers that were in DATE: 11/1303 FIGURE
AP COORDINATES < Completed Multilevel Piezometer N Approximate Near-Surface Groundwater Elevation Contours in existence in November 2001 are shown. FILE: rirockiplotsiarcmapt @ MWH
STATE PLANE, NAD 27, ZONE V Feet Above Mean Sea Level (Dashed Where Inferred) regn_w_wells_conts novoL.mxd 4-3




17823 i 1786200 - — _ . _ 179?100 1794'1000
WA - NN a
| py P 5
'v{/ ///  UNDEVELOPED | T
7. 7 LAND : -
VW o
s S

1797900

L4

’

PPPPPP

269100
T
269100

e

7
/) ¢

o

7/,

%
/

Z
e
i, ”ﬂ/rx////

. o

Q ... /‘]I
.///) l/"{: o —
o e Al

Sah -

T o
b ‘\ | P !

T o \ }\L

.
A\

£ i ! h— \
i i % \
| Please Note: Theoriginal version of thisfigure includes colorized

E features and shading. A black and white copy of the figure should ¥ :

261300
261300

not be used becauseit may not accurately represent the information
presented.

5 B o

1782300 1790100 1797900

Legend BaseMap Legend GEOLOGY LEGEND
o Existing Near-Surface Groundwater Well Surface Water Reclamation Ponds SSFL Property ~ #«*  Estimated Contact Line
Q ° g ] Za S A= NEAR-SURFACE GROUNDWATER
Completed Standard Piezometer Approximate Near-Surface Groundwater Extent (February 2002 # ¢ Faults (Approximate)
P rd P [T am " (February 2002) 0f G EXTENT, FEBRUARY 2002
o 1200 ©  Completed Alluvium Piezometer =t Surface Water Divide ~~  Creeks/Streams
FEET & Completed Paired Piezometer Wi El ions (f Ve mean | Note: Only the wells/piezometers that were in existence in
. . . . Feb 2002 sh . This network is th -
A COORDNATES <+ Completed Multilevel Piezometer /N Approximate Near-Surface Groundwater Elevation Contoursin o the Nonambes goof\:vngnitorliig Tt e AL s emotsacmap @ MWH FIGURE
STATE PLANE, NAD 27, ZONE V Feet Above Mean Sea Level (Dashed Where Inferred) nsgw_w_wells_conts feb02 mxd 4-4




1782300 1786200 1790100 1794000
= . - = 7 =T - T

e =
y ,"7// . . K
/// ~ UNDEVELOPED

LAND

. 2

2 illll 2

>
o

269100
)
269100

KKKKKK

W e 3 i N .
e I 6
¥ y . o
Tl = Ve b oy |

PE’ . & I’ ; e ' £
ks © = IS
Q

Pal .

PZ{085E!

265200

N 2 k
S S /M/}’,’”/

\ =
. G g -
s e SR |
N oy ’ Rl W Y
. wr v/

v - )
L o Y A
L = - e
N - -
' ‘m\\
ized

& |
| Please Note: The original version of thisfigure includes color
not be used becauseit may not accurately represent the information

| presented.

& o B, TR W 7

5 o J i & 1 E: L . 1 1 N S
1782300 1790100 1794000 1797900

261300

features and shading. A black and white copy of the figure should

L egend BaseMap Legend GEOLOGY LEGEND

O  Existing Near-Surface Groundwater Well I:l Surface Water Reclamation Ponds N/ SSFL Property ~ #«*  Estimated Contact Line
Boundary A/ Fauls NEAR-SURFACE GROUNDWATER
G &  Completed Standard Piezometer :l Approximate Near-Surface Groundwater Extent (May 2003) # ¢ Faults (Approximate) EXTENT. MAY 2003
(773 Shale Bed
0 1,200 ©  Completed Alluvium Piezometer ——— Surface Water Divide e Cr:eig;rseams ,
= < Completed Paired Pi i Note: Some of the occurrences of near-surface groundwater
& mpleted Pair ezometer W El ions (f Ve mean | identified in this map are from measurements collected
T <+ Completed Multilevel Piezometer A\ Approximate Near-Surface Groundwater Elevation Contoursin 'arr‘ﬁtpr:'e' dzrg?r?' ;oi.iogfs;r?ggg&t:he Happy Valley Area, ALE: rivaddplosacmap @ MmwH |F'GURE
STATE PLANE, NAD 27, ZONE V Feet Above Mean Sea Level (Dashed Where Inferred) ag ' 1w WIS, conts mey03 mxd 4-5




1782300
T

2

269100 _

KKKKK

265200

261300

Please Note: The original version of thisfigure includes colorized
features and shading. A black and white copy of the figure should
not be used becauseit may not accurately represent the information
| presented.

1786200

x ‘ HFLOWER

i !
CHATSWORTH;
FORMATION

1790100
T

1794000

UNDEVELOPED
 LAND

I
1782300

27 e TR - -

k2 ,;ll;{llﬂfll,{lgliigl////‘, ~
by R rs

,Ae-‘

k T

1790100

e = )
t.

e

/!

n 3 —" — O —
XY/

L/

S

269100

261300

I
1794000

I
1797900

L egend

0

FEET

MAP COORDINATES IN
STATE PLANE, NAD 27, ZONE V

1,250

[ ] surface Water Reclamation Ponds

=== Gurface Water Divide

|:| Near-Surface Groundwater Extent (March 2001)
M Near-Surface Groundwater Extent (Feb 1998)

BaseMap Legend GEOLOGY LEGEND

N/ SSFL Property #«&" Estimated Contact Line
Boundary N/ Faults
# ¢ Faults (Approximate)
[774  Shale Beds
~~  Creeks/Streams

Comparison of Near-Surface
Groundwater Extent, March 2001

and February 1998
FIGURE

| @ mwH 6

DATE: 11/13/03
FILE: r:\rock\plots\arcmap\
nsgw_extents.mxd




Water Level Elevation (ft MSL)

Hydrographs of Near-Surface Groundwater Piezometers at the Bowl RFI Site
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Figure 6-1: Cross-Sectional Schematic Diagram of ModelDomian with three layers (alluvium, weathered CF sandstone and

500m

\ 4

unweathered CF sandstone). Source positions for TCE, 1,4-dioxane and NDMA (Source A) and perchlorate (Source B) and

assumed source durations for the simulations are also shown.

Note: The original version of this figure includes colorized features and shading. A black and white copy of this figure should not be used because it may not accurately

represent the information presented.
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Figure 6-2: Vertical Cross-Section Fracture Network. Single realization of randomly generated fracture network
with variable fracture apertures (proportional to the plotted line thickness).




(@) (b)

Histogram: Weathered Zone Fracture Apertures Histogram: Unweathered Zone Fracture Apertures
400 120% 2000 120%
M = 1 L 100% ] e —m——— - 100%
300 + - 1500 + -
> P + 80% > — 1 80%
c Ve g /
$ 200 + / + 60% S 1000 + [ 1 60%
g / e /
= , 1 40% i / T 40%
100 + 500 + /
H H 4 20% / H T 20%
Ve
0 S N s ll_lll_ll'_‘l'_‘l 0% 0 :J'_'(: H—+— ll_ll'_'l'_‘l — 0%
o O o o o O O O o o o o 0N O oo ©9 O O oo o o
NBS 288888 NBS 23R 888 S
Aperture (microns) Aperture (microns)

Figure 6-3: Histograms of Fracture Apertures (generated according to a log-normal distribution) for (a) weathered CF sandstone
zone and (b) unweathered CF sandstone zone. The mean apertures for the weathered and unweathered zones are 100 and 70 microns,
respectively, and apertures vary on a fracture-by-fracture basis.
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Figure 6-4: Hydraulic Head Contours for the “Base Case” Simulation. The average horizontal gradient is 4% and average
vertical gradient is 2% (downward).

Note: The original version of this figure includes colorized features and shading. A black and white copy of this figure should not be used because it may not accurately
represent the information presented.
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Figure 6-5: Simulated TCE Contours - at (a) 10, (b) 20 and (c) 50 years for the “base
case” conditions.

Note: The original version of this figure includes colorized features and shading. A black and white copy of this figure should not be used because it may

not accurately represent the information presented.
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Figure 6-6: TCE Concentration Profiles at (a) 50, (b) 100, (¢) 200 and (d) 300 m from the
source boundary for the “base case” conditions (linear concentration scale).

Note: The original version of this figure includes colorized features and shading. A black and white copy of this figure should not be used because it may
not accurately represent the information presented.
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Figure 6-7: TCE Concentration Profiles at (a) 50, (b) 100, (c¢) 200 and (d) 300 m from the
source boundary for the “base case” conditions (log concentration scale).

Note: The original version of this figure includes colorized features and shading. A black and white copy of this figure should not be used because it may
not accurately represent the information presented.



100

80

&0

Z{m)

40

20

0 100

200

X (m) 300 400 500

10 yr

CiCn

o1
[eAey]
0.0
0,000
1E-GB

100

20

50

Zi{m)

40

20

100

20

50

Zi{m)

40

20

100

200

300 400 500

X(m)

Figure 6-8: Simulated Perchlorate Contours at (a) 10, (b) 20 and (c¢) 50 years for

the “base case” conditions.

Note: The original version of this figure includes colorized features and shading. A black and white copy of this figure should not be used because it may

not accurately represent the information presented.
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Figure 6-9: Simulated NDMA/1,4-Dioxane Contours at (a) 10, (b) 20 and (c) 50 years for the
“base case” conditions. The plume front is plotted out to C/C_=107.

Note: The original version of this figure includes colorized features and shading. A black and white copy of this figure should not be used because it may
not accurately represent the information presented.
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