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Potential Contaminant Source Areas (69 LOUs identified)

\ *Unit Building operations eInfiltration from ditches
*Manufacturing activities *Overtopping from surface impoundments
Water and Chemical *Spills and leaks from storage activities sIncidental sills from roasting operations
Movement Leaks from underground and above ground pipelines eAirborne dispersion of asbestos
*Leaks from underground tanks *Leaching from non hazardous waste pile
; ;; *Spills from above ground tanks *Spills along Railroad lines

Water Infiltration *Infiltration from surface impoundments *Impacted surface soil blowing off site

VWY

Water and Chemical
Infiltration

i

Pond Evaporation

Groundwater
@ =75 ft bgs

\

<
t)
©

5764 mg/L
(TDS)

1482 mg/

Barrier Wall
extends to =60 ft bgs

Wells showing upward vertical
gradient in head and TDS (mg/L) Lined Ponds
WSE = (S) M-74: 1715.03 ft msl Recharge

(M) M-133: 1716.39 ft msl Trenches

; (D) M-132: 1716.77 ft msl Shallow
UMCf-cgl — Muddy Creek Formation e er

First fine-grained facies @ =35 ft bgs
UMCf-fgl — Muddy Creek Formation
First coarse-grained facies (S) Shallow well

(M) Middle well Figure 3

L oF - water surtace elevation (D) Deep wel Interceptor Well Field Block Diagram

ft msl — feet above mean sea level

ft bgs — feet below ground surface Interim G\r/OL:tr]dV\I/%telr_ Car;’_[ureREvallrJtation and
ertical Delineation Repo

Tronox Facility, Henderson Nevada

Data from May 2009 G nort hgate

(Not to Scale)

environmental management, inc.




Figure 4: Hydrograph Pairs across the Barrier Wall
Tronox LLC, Henderson, Nevada
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Figure 7: Perchlorate Concentrations Downgradient of the Interceptor Well Field Trend Graph, January 1999 to

February 2010
Tronox LLC, Henderson, Nevada

Perchlorate Concentration (mg/L)

2500

2000

——M-100 —*—M-23

——M-100 -—®-M-23

1500

1000

500




828000 828400 828800 829200 829600 830000 830400 . e
] ] ] ‘ ] ] ] ] 0 9 5
52 o
o o - -
g 1: 2,400 N g wpd - £
5 1 inch = 200 feet G § :
200 100 0 200 m = §
c
e e— (.. | s 3
Grid: Stateplane, Nevada East Zone, : & g—
NADS83, Feet I ) T S
R
o
L 2
IS
c
; || @ §
: He: B
= + + + + + + + 2| e= =
: : ° =
N N
ﬁt -  ARP-6B ARP-7 >
(@) [ )
‘ ARP-5A
© i
<8r MW-K4 | ARP-4A J § E
0 J ©
5 I T ARP-1 arp2 o P + + S
~ ‘ ~ % o
2| S
\ 3| &
xlx
O
n
‘ w
[a]
| pc.136.PC-137
¥ 5
ART-6 ART-9 PC-122 z
o ART-1A ART-1 PC-134 pc-135 ‘ ART-5 @ A Spry o B .
& * ® rc17 pez ARTTA 1M EEE g
© ] ART-2 pc-ig - ART-4 @ | lal €= < la
N + + 19 PC- .. .ART’-S BART-3 .ART-4A 1 + N UZJ 2|z E a £ I'|>J E
& PC1gPC-95 ART-8A 118 %Z 23] *|g| ¢
N® - ol uwlz| 2|2 w|g =z
B — ‘ g =) 5 %
_ — —_— T .
‘ ‘ ‘ -mmm= -- . e —_— [a)
--—---"-‘-7-7 —
- - ..
I-I-I---------“---z---mn-‘--ﬁ--ﬂn -------s-------- % 5
m
L-639 L-637 L-635 = - 2 3|g
) . . P o
o ° ° | | of | ¥ = z| 2
g | [ gl 3¢ 5l
| o
S + + + + + + 1 EE: 2
‘ > 2 ®©
298x B
| E £ P
| I 28C=
\ EeEsZ
< 8 ol ¢ o
| wosxg | (3
‘ T o0cs lulQ
|1 FEosg [EY
] \ EZ2gFS |9
o — o <Bo 2 -
o =] %) c = T
2 21l 935
R + + + | + + = 1 EEE
8 S I
2 € z
N — | | a5 iE
/J\ a E wo
~ PC-123 — <| I
/ — P 8 n
LEGEND U) n
B B | . 2 <
| 1 e . =
] \ Monitor Well
‘ FIGURE NUMBER:
o o
S J» T 1 ‘ ‘ A Recovery Well 3]
= + + ; + + + 5
& ‘ | | ‘ ‘ A Abandoned Recovery Well & 8
‘ | ‘ Monitoring Well (Installed 2007)
‘ | —q SHEET NUMBER:
1 1 1 1 1 1 J
828000 828400 828800 829200 829600 830000 830400 1

M:\Projects\EDMS\01_Projects\Tronox\Perchlorate\2009_CZE\Plate_2-Net_Drawdown_Interceptor_ WF.mxd




Shallow Water and
Chemical Movement

Deep Groundwater
Movement

Direction of
Shallow Groundwater
Movement

RT-

WellID  WSE (ftmsl) TDS (mg/L)
(S)PC-135  1588.70 8350 (from ART-3)
(D) PC-134  1591.06 1640

Wells showing upward vertical
gradient in head and TDS (mg/L)

LCUMLCLTCL

LNAREARNANNAS

LUCCC

ART-1

Shallow Groundwater at =24 ft bgs

Directi ‘ Wells shoWing upward vertical
Deeplrgfollj):dsvater gradient in head and TDS (mg/L) %

Movement Well ID WSE (ft msl) TDS(mg/L) ~
(S) PC-136
(D) PC-137

. S) Shallow Well Figure 9

MCf - M Kk f (
UumMC uddy Creek formation (D) Deep Well

(fine-grained facies undifferentiated

ft msl = feet above mean sea level
ft bgs = feet below ground surface

(NA) No Analysis

WSE = water surface
elevation

Athens Road Well Field Block Diagram
Tronox LLC, Henderson, Nevada

Data from May 2008 G northgate
( Not to Scale) environmental management, inc




828000 828400 828800 829200 829600 830000 830400 . =
O
1 1 1 1 1 1 ]
S 8
o o - E
g 1: 2,400 N 2| = & 9
S . + + | + T + -2 m ) S
5 1 inch = 200 feet G § §
200 100 0 200 m = z
c
P .. | s 3
Grid: Stateplane, Nevada East Zone, : & g—
NAD83, Feet I ) :@ R
‘ 1580 - L %
IS
¢
5 :|| © &
o o A
: | . - B
s 3 + HIE=E
: : 5 =
N N
T ARPSBA o ® S
.1583.43
MW-K4 ARP-4A / N
g 1587.01 | 158651 VN f - 8 g
@ ARP-1 i —+ S~ T -
~ 1589.33 ARP-2 ARP-3 === 55— ——— N 5
& Qe ° ‘ 8 %’ B
\ —————— 2| &
e —— S| E
~~\‘\ ‘ : %
\\ O
~, n
~, w
- \\‘ el TETNS °
- ’
—r b I — | pces7 go0 _
s ART-6 e
ART-1 4O ",5 1583.83 ART-7
(o))
1590.54 PC-101R PC-134 A 2 -
S e 1589.86 @ ~’$ | ART-5@pc. 12 ® A Tirria s . s >
=1 ART-1A pc 18ART-8A ® RT-4 | 1582.95 =1 o 3 @ )
3 A W 8T7339‘1588 o7 T+ 1567500 g P -2 | lal €12 = |2 €l5] =
~ i 3 ~ = w| =
© PC-19_/ ART-2ART! 2AART fC 17°ART-3A ART-4A 115 <13 3] 5| 3 S
1590.09, ol wlz| Z|o| wlZ 2
PC-55 \& it a 5 2
1591.06 / a <
‘ [a)
|
- - - 1] ..
i I E N N EEEEEEE SN NN -------‘-- LL 5
- o
= - 2| o
A|_-639 .L-637 |.|;J < 2|5
o o "
N~
2 =lla & ol
N7 + RIS ® 3R
8 e 25 [
o
LEGEND 2 me 3
Z o <
% L *? =
o =0
1605.39 Groundwater Elevation (ft) |<Ti 8 é% 8=z
N @© o L =
— —_—1610— . - W O £ X0 g
Potentiometric Surface Contour (ft) OQOgs5090]. =2
. . <s2RPSg|ud
L 7\ (Dashed where approximate or inferred) Ia:L g @] g o |z Y
=
o o 2 ° 8 (] <‘:I|
B / ——————  Depression in groundwater surface 3l st T
N + i + oo™ e g2
© _/ . . © o
N 4 Djrection of Groundwater Flow N E c =
=
PC-123 —B Cross Section, Figure ®) c w O
.1603449 E 5 %
° Monitor Well = “ln
T | - A Recovery Well @] <
ART WELL FIELD i , | | o Y a
] \ ‘ N Abandoned Recovery Well
o ConS|s_ts of AI"?T—serles (AR"‘T 1) # - 1605 o FIGURE NUMBER.
8 and adjacent "Buddy Wells | ‘ ‘ NR No Readin 3
Q 1 g I
- (ART 1A-4A, 7A, 8A) ] I [ | -+ -+ -+ 15
~ T ~
© - o . . T ©
o As of May 10, 2009 pumping wells \ ‘ | | ‘ ‘ Pittman Lateral « 10
are ART - 2, 3A, 4A, 7,8 and 9. I ‘
‘ | | Unsaturated Alluvium
I T I T T ‘ [ I T I I ’ SHEET NUMBER:
828000 828400 828800 829200 829600 830000 830400 1

M:\Projects\EDMS\01_Projects\Tronox\Perchlorate\2009_CZE\Plate_2-Net_Drawdown_Interceptor_ WF.mxd




26729000

26728700

26728400

26728100

26727800

26727500

26727200

828000 828400 828800 829200 829600 830000 830400 . =
O
] ] ] ] 1 1 S
T &= o
o -
N ||t = =
+ + + + + + -3 3 3
| B £ 2
N ©
o
s
‘ £
. & Q
1inch = 200 feet = E
1:2,400 ‘ # -
©
200 100 0 2
P e P <[l © §
S =
)
n + + o+ + T + e[| = 2 =
2 —
- 4 — ARP-6B ARP-7 =
— [ (] o
‘ ARP-5A
L4 i
MW-K4 | ARP-4A / § g
J |
+ + ARP-1 ARP-2 ARP-3 + + + E &
[ ] [ ] [ J ‘ ~ b4
of z
af o
\ o| &
- x|z
O
n
‘ w
[a]
‘ 1584227 @’
PC-136 o)
;?:8?3750 ART-6 ART-7 pcgzz z
1 B ART-5
ART.-lA ey PC-101R PCISE s ‘ o 18400 & TR § 5 . . 5
+ + s e A gt R Pt 19843 + s ER A el
PC-55 ¢ ART-8A pRT.3A ART-4A N29E N\ QlIGlelBlels| @ 3l o
pc-19 A PC-18 ART-8 HEA A MEA HE
— | 0.012 ar 1o 15 |g
B 1588.54 S19E . ot o] z
— 0.0075 — e Emmeen ==pC-10="= X
w N L memmemmmmmmmsmmmmmmmmmEERmEIIETORTT N
____=----"‘" D A e
- .
I-------------“---z---.\n-‘--ﬁ--ﬂ- -------.‘--I--- 5
m
L-639 L-637 L-635 — ‘ %2} % 8
A o o | | sz & Z| <
o o Hlle.d, B
+ & + | + + S [EaSs  [ER
© ©
| | il LEGEND “[132sgs _[
(%9} [} kel
~ =
| o= =0
I
\ N 1728.15 Groundwater Elevation (ft) Lé'] = 8 Q § Z_
| - S EEEHIE
| N ol
S19E Flow Direction o 8 g_ € o lul®
1 © O S Bl -
- | == co EEFE (3
— i £ @
0.0075 Gradient § Q é 5 g T o
-+ - -+ - -+ F : . -5 O3
i B—B Cross Section, Figure § m 'E IS S
‘ T g z
AN _ ° Monitor Well E = . =
/l\ A Recovery Well g (ID
/ - o A Abandoned Recovery Well Qlm
o
| ‘ ) . <
ART WELL FIELD | — ( ‘ \ ‘ ‘ ] NR No Reading
A
Consists of ART-series (ART 1) ‘ - ) FIGURE NUMBER.
and adjacent "Buddy Wells" J | ‘ ‘ ‘ Pittman Lateral 8
(ART 1A-4A, 7A, 8A) T |~
+ } + + + Unsaturated Alluvium 5
As of May 11, 2009 pumping wells ‘ | ‘ ‘ ‘ o 11
are ART - 2, 3A, 4A, 7,8 and 9. .
Note: Groundwater elevation data from February 2009
‘ | ‘ 1 | ‘ — SHEET NUMBER:
1 1 1 1 J 1 J
828000 828400 828800 829200 829600 830000 830400 1

M:\Projects\EDMS\01_Projects\Tronox\Perchlorate\2009_CZE\Plate_2-Net_Drawdown_Interceptor_ WF.mxd




Figure 12: City of Henderson WRF Well Perchlorate Trend Graph - May 2003 to August 2009
Tronox LLC, Henderson, Nevada
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