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!ntroduction

A. ('/01('2 &3 4'#$1%5 !!, %6 $7' Compre>ensive
*nvironmental Response, Compensation, and Liability
Act EC*RCLAF 852 9++:9;+ <6=<*= %6 $7' N8$1%58? C%5$15A'5#3
B?85 <NCB=C $71. 2%#0D'5$ .0DD8(1E'. $7' N8F3G. H('6'(('2
8?$'(58$1F' 6%( .1$' #?'850H $% 7'?H $7' H0&?1# 052'(.$852 852
#%DD'5$: I71. H?85 78. &''5 2'F'?%H'2 &3 $7' N8F3 <$7' ?'82
8A'5#3=C 15 8A(''D'5$ J1$7 $7' K51$'2 4$8$'. E5F1(%5D'5$8?
B(%$'#$1%5 AA'5#3 <K4EBA= 852 $7' M?%(128 N'H8($D'5$ %6
E5F1(%5D'5$8? B(%$'#$1%5 <MNEB=: I7' N8F3 J1?? 1DH?'D'5$ $7'
('D'23 6%( "H'(8&?' K51$ * <"K *= N8F8? A1( 4$8$1%5 <NA4=
B'5.8#%?8 86$'( #%5.12'(15A 852 822('..15A .1A5161#85$
#%DD'5$. 6(%D $7' H0&?1#:

I7' H0(H%.' 852 605#$1%5 %6 $71. B(%H%.'2 B?85 1. $%O

• B(%F12' $7' H0&?1# J1$7 $7' &8.1# &8#PA(%052 156%(D8$1%5
8&%0$ NA4 B'5.8#%?8C .H'#161#8??3 "K *:

• Q2'5$163 $7' B('6'(('2 A?$'(58$1F' 6%( ('D'218? 8#$1%5 8$
"K * 852 'RH?815 J73 1$ 1. $7' &'.$ 8?$'(58$1F':

• N'.#(1&' $7' %$7'( ('D'218? %H$1%5. $78$ J'('
#%5.12'('2:

• 4%?1#1$ H0&?1# ('F1'J %6 852 #%DD'5$ %5 8?? 8?$'(58$1F'.
2'.#(1&'2:

• B(%F12' 156%(D8$1%5 %5 7%J $7' H0&?1# #85 &' 15F%?F'2 15
$7' ('D'23 .'?'#$1%5 H(%#'..:

I71. B(%H%.'2 B?85 71A7?1A7$. 156%(D8$1%5 $78$ 1. #%5$815'2 15
$7' Remedial !nvestigation ER!F 852 $7' Feasibility Study EFSF
Reports: S%(' 2'$81?'2 156%(D8$1%5 #85 &' 6%052 15 $7%.'
2%#0D'5$.: I7' H0&?1# 1. 15F1$'2 $% H8($1#1H8$' 15 $7' ('D'23
.'?'#$1%5 H(%#'..C #%5.12'(15A 8?? $7' 8?$'(58$1F'.: N'J
156%(D8$1%5 %( 8(A0D'5$. $7' N8F3 ?'8(5. 20(15A $7' H0&?1#
#%DD'5$ H'(1%2 #%0?2 ('.0?$ 15 $7' .'?'#$1%5 %6 8 ('D'218?
8#$1%5 $78$ 2166'(. 6(%D $7' B('6'(('2 A?$'(58$1F':

Site Iackground
NA4 B'5.8#%?8 1. ?%#8$'2 15 E.#8D&18 C%05$3C 15 M?%(128G.
5%($7J'.$ #%8.$8? 8('8C 8HH(%R1D8$'?3 T D1?'. J'.$ %6 $7'
B'5.8#%?8 #1$3 ?1D1$.: I7' 8HH(%R1D8$'?3 TC+++U8#(' 15.$8??8$1%5
J8. #%5.$(0#$'2 15 $7' !V++G.:  B(1%( $% #%5.$(0#$1%5C $7' 68#1?1$3
J8. 052'F'?%H'2 852 .H8(.'?3 F'A'$8$'2:  L852 0.' 8$ NA4
B'5.8#%?8 #%5.1.$. %6 F8(1%0. D1?1$8(3 7%0.15AC $(81515AC 852
.0HH%($ 68#1?1$1'. 8. J'?? 8. ?8(A' 1520.$(18? #%DH?'R'. 6%(

This document summarizes the Navy’s preferred alternative.  For detailed information on the options evaluated
for !" $, the documents are available for review at the %&'()*+,-(& ./0(1-,()2 located at NAS Pensacola
Library, Building 634, Naval Air Station Pensacola, Pensacola, Florida 32508.

Proposed Plan for Operable Unit 2
Naval Air Station Pensacola

Pensacola, Florida

D8X%( ('H81(. 852 ('60(&1.7D'5$ %6 81(#(86$ '5A15'. 852
6(8D'.:  I7' .78??%J .0(61#18? 8/016'( 052'(?315A $7' '5$1(' "K
1. #?8..161'2 8. 8 YU! 8/016'(Z 7%J'F'(C H%$8&?' J8$'( 6%( $7'
68#1?1$3 1. H(%F12'2 &3 C%((3 4$8$1%5C 8HH(%R1D8$'?3 ; D1?'. 6(%D
$7' 68#1?1$3:  Q5 8221$1%5C $7' 68#1?1$3 %H'(8$'. 1$. %J5 Q520.$(18?
[8.$' [8$'( I('8$D'5$ B?85$ <Q[IB=:

NA4 B'5.8#%?8 J8. H?8#'2 %5 K4EBAG. National Priorities
List ENPLF 15 N'#'D&'( !\V\: I7' CE]CLA A%F'(5. #?'850H
6%( .1$'. %5 $7' NBL: Q5 8221$1%5C $7' ]'.%0(#' C%5.'(F8$1%5
852 ]'#%F'(3 A#$ <]C]A= ('A0?8$'. $7' 7852?15A 852 21.H%.8?
%6 78E8(2%0. J8.$' 852^%( $7'1( #%5.$1$0'5$.: I7' M'2'(8?
M8#1?1$1'. AA(''D'5$ <MMA=C .1A5'2 15 "#$%&'( !\\+C %0$?15'.
NA4 B'5.8#%?8G. ('A0?8$%(3 H8$7 $7(%0A7 $7'.' 6'2'(8? ?8J.:
"K * 1. %5' %6 8 50D&'( %6 8('8. 8$ $7' &8.' &'15A 15F'.$1A8$'2
052'( CE]CLA:

Scope and Role of Operable Unit 2
"K * 1. #%DH(1.'2 %6 $7' 1521F1208? 41$'. !!C !*C *TC *_C *,C
852 9+:  I7'.' .1$'. J'(' A(%0H'2 $%A'$7'( 052'( $7' "K
2'.1A58$1%5 &'#80.' $7' .1$'. 8(' H73.1#8??3 #?%.' $% '8#7
%$7'( 852 8?? 8(' ?%#8$'2 J1$715 $7' .8D' J8$'(.7'2:  `3
#%D&1515A $7'.' .1$'. J1$715 8 .15A?' a"Kb 2'.1A58$1%5C 8??
$7' .1$'. #85 &' 15F'.$1A8$'2 852 ('D'218$'2 8. 8 .15A?' 051$C
$7'('6%(' ('20#15A #%.$. 852 $1D':

I7' ('.H%5.' 8#$1%5 1521#8$'2 15 $71. B(%H%.'2 B?85 1.
15$'52'2 $% &' $7' 6158? ('D'23 6%( 8?? D'218 8$ "K *:

Site C>aracteristics
"K *C 15#?0215A 41$'. !!C !*C *TC *_C *,C 852 9+C 1. ?%#8$'2 15
$7' 5%($7'8.$ H%($1%5 %6 NA4 B'5.8#%?8 8. .7%J5 15 M1A0('. !
852 *:  "K * 'R$'52. 6(%D $7' J'.$'(5 '2A' %6 $7' A%?6 #%0(.'
'8.$ $% $7' c8#7$ `8.15: M1A0('. 9 852 ; H(%F12' 8 F1.1&?'
H('.'5$8$1%5 %6 $7' 'R$'5$ %6 #%5$8D158$1%5 15 .%1? 852
A(%052J8$'(C ('.H'#$1F'?3C 6%( '8#7 %6 $7' 1521F1208? "K * .1$'.:

3-,/ 44 5 6(),7 87/9+:-/) ;-/:< =-10(1+: >)/+
I7' N%($7 C78F8?1'( M1'?2 N1.H%.8? A('8C 41$' !!C 1. 8 6%(D'(
?85261?? J7'(' 1520.$(18? 852 D051#1H8? J8.$'. J'(' 21.H%.'2
852 &0(5'2 6(%D $7' ?8$' !\9+. $% $7' D12U!\;+.:  I7' 8('8
%##0H1'. 8HH(%R1D8$'?3 *+ 8#('. .%0$7J'.$ %6 85 'R$'5.1%5
%6 `83%0 Y(852' #8??'2 $7' c8#7$ `8.15: 40(68#' '?'F8$1%5. %5

                           =+,/1 ,( ./*/*?/)
                         @A?:-B 8(**/&, @/)-(<C

                        DDDE $00GH DDD $00G
I7' N8F3 J1?? 8##'H$ J(1$$'5 #%DD'5$. %5 $7'
B(%H%.'2 B?85 20(15A $7' H0&?1# #%DD'5$ H'(1%2:
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$7' .1$' 8(' 8HH(%R1D8$'?3 T 6''$ 8&%F' D'85 .'8 ?'F'? <D.?=C
852 $%H%A(8H73 .?%H'. A'5$?3 '8.$J8(2 $%J8(2 `83%0 Y(852':
AHH(%R1D8$'?3 78?6 %6 $7' .1$' 1. J%%2'2 852 2'.1A58$'2
J'$?852 8('8. &%(2'( $7' c8#7$ `8.15:

A##%(215A $% $7' 151$18? 8..'..D'5$ .$023 <QA4= #%520#$'2 &3
$7' N8F8? M8#1?1$1'. E5A15''(15A 4'(F1#' C'5$'( <NME4C=C $71.
?85261?? J8. 0.'2 $% &0(5 ('60.' $7(%0A7 $7' D12U!\;+.:  N0(15A
$71. $1D'C 1$ ('#'1F'2 #%D&0.$1&?'. .0#7 8. 60'?.C .%?F'5$.C
852 J8.$' %1? 6(%D 81(#(86$ '5A15' %F'(780?.:  N0(15A ?85261??
%H'(8$1%5. 6(%D $7' '8(?3 !\9+. $% $7' !\;+.C 8HH(%R1D8$'?3
*; #0&1# 38(2. %6 D8$'(18? J'(' 21.H%.'2 %6 281?3 6(%D .'F'(8?
NA4 B'5.8#%?8 ?%#8$1%5.:  N0(15A $71. $1D'C 85 05P5%J5
50D&'( %6 TTUA8??%5 2(0D. %6 05P5%J5 #%5$'5$. J'('
%&.'(F'2:  K5$1? $7' !\T+.C %1? .?1#P. J'(' 5%$'2 20(15A 7'8F3
(815. 15 $7' c8#7$ `8.15:

I7' .%0(#' %6 #%5$8D158$1%5 8$ 41$' !! J8. 12'5$161'2 $% &' $7'
6%(D'( ?85261??C J7'(' $'.$ $('5#7'. 'RH%.'2 8 a.'8Db %6
&?8#P'5'2 2'&(1. 8$ $7' J8$'( $8&?':  I7' D8$'(18? J8.
2'.#(1&'2 8. %1?3 852 #%5$81515A #%((%2'2 &1$. %6 D'$8? 852
%$7'( 2'&(1.:

C%5$8D1585$. 12'5$161'2 15 .%1? 8$ 41$' !! 15#?02'2 D'$8?.
<8(.'51#C &'(3?? 10DC #82D10DC #7(%D10DC 852 1(%5=C
H%?3#7?%(158$'2 &1H7'53?. <BC`.=C 852 &'5E%<8=H3('5'
'/01F8?'5$. <`Ed.=: Y(%052J8$'( #%5$8D1585$. 8?.% 15#?02'2
$7' D'$8?. 8(.'51# 852 &'(3??10DC #7?%(158$'2 #%DH%052.
15#?0215A !C*U21#7?%(%'$7'5' <!C*UNCE=C #7?%(%6%(DC !C*U
21#7?%(%'$785' <!C*UNCA=C !C!C*C*U$'$(8#7?%(%'$785'C
$'$(8#7?%(%'$7'5' <BCE=C $(1#7?%(%'$7'5' <ICE=C 852 F153?
#7?%(12' <eC=C 852 $7' H'.$1#12'. 8?2(15 852 21'?2(15:

3-,/ 4$ 5 3B)+0 I-&1
41$' !* 1. #0(('5$?3 ('6'(('2 $% 8. $7' N'6'5.' ]'0$1?1E8$1%5
852 S8(P'$15A "661#' <N]S"= ]'#3#?8&?' S8$'(18?. C'5$'( 852
0.'2 $% .$%(' .#(8H D'$8?:  I7' .1$' 1. 8HH(%R1D8$'?3 V++ 6''$
5%($7J'.$ %6 6%(D'( C7'F8?1'( M1'?2 852 1DD'218$'?3 J'.$ 852
0HA(821'5$ %6 41$' *_:  S%.$ %6 $7' .1$' 8('8 1. '5#?%.'2 &3 8
#7815U?15P 6'5#' 852 #%F'('2 J1$7 8 ?8(A' #%5#('$' H82 J7'('
7'8F3 '/01HD'5$ 1. .$%('2:  `01?215A. ;TT 852 9V*! 8(' 15 $7'
.%0$7'(5 H%($1%5 %6 $7' .1$': 40(68#' '?'F8$1%5. 8F'(8A' !T $%
!V 6''$ 8&%F' D.?C 852 $7' $'((815 1. ('?8$1F'?3 6?8$:  I7' ?1D1$'2
'RH%.'2 .0(68#' .%1? 1. .8523 852 J'?? 2(815'2: `01?215A ;TT
7%0.'. 85 %661#'C &('8P 8('8C 852 .$%(8A' J8('7%0.'C
J7'('8. `01?215A 9V*! 1. 8 .$%(8A' J8('7%0.':

M(%D $7' '8(?3 !\9+. $% $7' !\;+.C A8(&8A' J8. .$%('2 8$
41$' !* 15 85 8('8 P5%J5 8. aB1A 4$3 f1??b 5'8( `01?215A ;TT:
AHH(%R1D8$'?3 !_ #0&1# 38(2. <$J% $(0#P?%82.= H'( 283 %6 J'$
A8(&8A' J'(' .$%('2 7'(' &'6%(' &'15A 780?'2 %66 6%( ?1F'.$%#P
6''2:  I7' .1$' 78. .15#' &''5 0.'2 8. 8 .#(8H D'$8?. .$%(8A'
8('8:

I7' .$%(8A' %6 .#(8H D'$8?. 8HH'8(. $% &' $7' .%0(#' %6 D'$8?.
#%5$8D158$1%5 8$ 41$' !*:  B8.$ .$%(8A' %6 %?2 $(85.6%(D'(.
&'6%(' 21.H%.8? 1. 8 H%$'5$18? .%0(#' %6 BC` #%5$8D158$1%5 8$
$7' .1$':  ]'.1208? 60'?. 852 %1?. 6(%D .#(8HH'2 81(#(86$ 852
F'71#?'. .$%('2 8$ $7' .1$' 8(' 8 H%$'5$18? .%0(#' 6%( %$7'(
%(A851# #%5$8D1585$. 6%052 8$ $7' .1$':  ]8210DU**_
#%5$8D158$1%5 J8. 8?.% 6%052 15 H8($. %6 $7' .1$':

C%5$8D1585$. 12'5$161'2 15 .%1? 8$ 41$' !* 15#?02'2 D'$8?.
<8(.'51#C #82D10DC 852 1(%5=C $7' BC` A(%#?%(U!*_+C 852
`Ed.:  Q5 8221$1%5C .%1? .8DH?'. #%5$815'2 ]8210DU**_ 15

8D%05$. '/08? $% 6%0( $1D'. $7' .$8528(2 15 ;+ C%2' %6 M'2'(8?
]'A0?8$1%5. <CM]= g !\*:!*:  C%5$8D1585$. 12'5$161'2 15
A(%052J8$'( J'(' $7' BC` A(%#?%(U!*_+C #7?%(158$'2
#%DH%052. 15#?0215A #7?%(%6%(D !C!UNCE 852 BCEC 852 $7'
H'.$1#12'. 21'?2(15 852 7'H$8#7?%( 'H%R12':

3-,/ $5 5 .+<-A* 30-:: >)/+
I7' 8HH(%R1D8$'?3 T+U6%%$ &3 T+U6%%$ #%5#('$'UH8F'2 8('8 1.
?%#8$'2 %5 $7' '8.$'(5 H%($1%5 %6 NA4 B'5.8#%?8C 1DD'218$'?3
'8.$ %6 S0((83 ]%82 852 5%($7 %6 M8((8( ]%82:  I7' .1$' 1. 6?8$
J1$7 ?852 .0(68#' '?'F8$1%5. 8F'(8A15A 8HH(%R1D8$'?3 ** $%
*T 6''$ 8&%F' D.?:  [7'(' 'RH%.'2C .1$' .0(68#' .%1? 1. .8523
852 J'?? 2(815'2: I7' .1$' 15#?02'. 85 8('8 '8.$ %6 $7' (8210D
2'#%5$8D158$1%5 &01?215A <`01?215A ,V+= J7'(' 8 (8210D .H1??
1. ('H%($'2 $% 78F' %##0(('2:  A 6%(D'( 7'?1#%H$'( .#(8H 38(2
8HH(%R1D8$'?3 *T 6''$ '8.$ %6 `01?215A ,V+ 1. #0(('5$?3 0.'2 8.
8 H8(P15A 8('8 6%( N8F3 ER#785A' .'D1U$(81?'(.:  `01?215A ,V+
#0(('5$?3 7%0.'. $7' h%15$ "1? A58?3.1. L8&%(8$%(3C J71#7 1.
0.'2 $% #7'#P $7' /08?1$3 %6 %1? 6(%D 81(#(86$ 852 F'71#?'.:
`01?215A ,V+ J8. #%5.$(0#$'2 15 !\T! $% 7%0.' $7' %R3A'5
852 #8(&%5 21%R12' .7%H.:

Q5 8HH(%R1D8$'?3 !\,TC 8 (8210D 2'#%5$8D158$1%5 %H'(8$1%5
J8. 822'2:  ]8210D J8.$'. 6(%D $71. %H'(8$1%5 J'(' .$%('2
15 8 2(0D %5 .1$' &'6%(' &'15A 21.H%.'2:  Q5 !\,VC 8 .H1?? %##0(('2
15 $7' .$%(8A' 8('8 &'$J''5 `01?215A ,V+ 852 $7' .#(8H 38(2:
AHH(%R1D8$'?3 *T A8??%5. %6 ?%JU?'F'? (8210D H815$ J8.$' .H1??'2
6(%D 8 (0H$0('2C #%((%2'2 2(0D %5$% $7' 052'(?315A #%5#('$'
6?%%(:  I7' J8.$' J8. ('H%($'2?3 #?'85'2 0HC H?8#'2 15 8
#%5$815'(C 852 .'5$ $% 8 H(%H'( 21.H%.8? .1$':  I7' 'R8#$ ?%#8$1%5
%6 $7' .H1??C $7' 2'$81?. %6 $7' #?'850H %H'(8$1%5C 852 J7'$7'(
$7' J8.$' ('8#7'2 05H8F'2 .%1? J'(' 5%$ 2'$'(D15'2 6(%D $7'
'R1.$15A ('#%(2.:

4%1? .8DH?'. #%??'#$'2 &'7152 `01?215A ,V+ ('F'8?'2 D'$8?.
852 .'D1F%?8$1?' %(A851# #%DH%052 <4e"C= #%5$8D158$1%5:
478??%J J'??. 5'R$ $% $7' &01?215A #%5$815'2 D'$8?. 852 8
2''H'( J'?? #%5$815'2 D'$8?.C 8. J'?? 8. #7?%(158$'2 .%?F'5$.
&'5E'5' 852 R3?'5':  4$%(8A' 852 21.H%.8? %6 D8$'(18?. 8$
`01?215A ,V+ 8(' H%..1&?' .%0(#'. %6 .%1? 852 A(%052J8$'(
#%5$8D158$1%5:  I7' .$%(8A' 38(2 &'7152 `01?215A **T J8.
0.'2 8. 8 D'$8? H('68&(1#8$15A .7%H:  478??%J 852 15$'(D'218$'
J'??. ?%#8$'2 7'(' #%5$815'2 D'$8?. 'R#''285#'.C 8. J'?? 8.
BCE 852 ICE:  A#$1F1$1'. 15 852 8(%052 $71. &01?215A 8(' 8
H%..1&?' .%0(#' 6%( #%5$8D158$1%5 15 $7'.' J'??.:  I7' ?%8215A
2%#P J7'(' $7' (8210DUH815$ .H1?? 852 #?'850H %##0(('2 J8.
15F'.$1A8$'2C &0$ 5% 'F12'5#' %6 ]8210DU**_ #%5$8D158$1%5
J8. 6%052:

C%5$8D1585$. 12'5$161'2 15 .%1? 8$ 41$' *T 15#?02'2 D'$8?.
<8(.'51#C &'(3??10DC #82D10DC #7(%D10DC 852 1(%5=C $7' BC`.
A(%#?%(U!*T; 852 A(%#?%(U!*_+C `Ed.C 852 $7' H'.$1#12'
21'?2(15:  C%5$8D1585$. 12'5$161'2 15 A(%052J8$'( J'('
#7?%(158$'2 #%DH%052. <!C!UNCEC #7?%(%6%(DC BCEC ICEC 852
eC=:

3-,/ $K 5 3A00:2 =/0+),*/&, !A,1-</ 3,()+L/ >)/+
I7' 40HH?3 N'H8($D'5$ "0$.12' 4$%(8A' A('8C 41$' *_C 1.
5%($7J'.$ %6 6%(D'( C7'F8?1'( M1'?2 852 1DD'218$'?3 .%0$7 %6
`01?215A _V;:  I7' 8HH(%R1D8$'?3 !T+U6%%$ &3 *++U6%%$ 8('8
7%0.'. 85 %H'5 D'$8? .7'2 5'8( 8 6%(D'( #7'D1#8? .$%(8A'
&01?215A:  N]S" 0.'. $71. 8('8 $% .$%(' H815$.C 60'?.C 852
.%?F'5$.:  41$' 8##'.. 1. ?1D1$'2 &3 85 VU6%%$ #7815U?15P 6'5#'
.0((%05215A $7' .$%(8A' 8('8: I7' #%5#('$' H8F'D'5$ 15.12'
$7' 6'5#' 1. &%(2'('2 &3 .8523 .%1? 852 D%J'2 A(8..:  41$' *_



, "#$%&'( *++,

1. &%052'2 %5 $7' J'.$ &3 8 H8F'2 (%82 852 %5 $7' '8.$ &3 8
J%%2'2 8('8 <41$' !!=:  I7' .1$' A'5$?3 .?%H'. '8.$J8(2 $% 8
$%H%A(8H71# &('8P J7'(' '?'F8$1%5. 8&(0H$?3 2(%H $%
8HH(%R1D8$'?3 T 6''$ 8&%F' D.?:  A #?%.'2 2'H('..1%5 'R1.$.
%5 $7' .%0$7'(5 H%($1%5 %6 $7' .1$':

M(%D !\T_ 05$1? !\_;C $7' .0HH?3 2'H8($D'5$ 0.'2 41$' *_ $%
.$%(' 15#%D15A H815$ .$(1HH'(. 852 8#12.:  C%5$815'(. %6 $7'.'
D8$'(18?. J'(' H?8#'2 %0$.12' %5 .$''? D8$$15A 852
.%D'$1D'. ?'8P'2 %5 $7' A(%052:

N% .1A5161#85$ #%5$8D158$1%5 J8. 2'$'#$'2 15 .%1? 8$ 41$' *_:
Y(%052J8$'( #%5$8D1585$. 15#?02'2 8(.'51#C &'(3??10DC
#82D10DC 21'?2(15C 852 BCE:

3-,/ $G 5 .+<-A* =-+: 37(0 3/M/)
I7' ]8210D N18? 47%H 4'J'( 'R$'52. $7(%0A7 $7' #%5#('$'
6%0528$1%5 %6 6%(D'( `01?215A ,+\: I7' &01?215A J8.
2'D%?1.7'2 852 $7' 6%0528$1%5 1. #0(('5$?3 8 H8(P15A ?%$:  I7'
&01?215A 6%0528$1%5 1. * $% ; 6''$ 8&%F' $7' .0((%05215A 8('8:
"0$.12' $7' 6%0528$1%5 $7' .'J'( '8.'D'5$ 1. 05H8F'2:
"(1A158??3C $7' .1$' #%5.1.$'2 %6 8 .D8?? (8210D 218? .7%H 15
6%(D'( `01?215A ,+\ J1$7 8 #%55'#$1%5 $% $7' .851$8(3 .'J'(:
f%J'F'(C ('#'5$ 15F'.$1A8$1%5. 78F' 8..%#18$'2 8221$1%58?
8('8. %6 #%5$8D158$1%5 J1$715 $7' .1$'C 'RH85215A $7' 8('8 %6
15F'.$1A8$1%5 $% 8HH(%R1D8$'?3 _ 8#('.:

`01?215A ,+\ J8. #%5.$(0#$'2 15 !\;! 852 0.'2 6%( .'F'(8?
H0(H%.'.C 15#?0215A #8(&0('$%( ('H81(C H(%H'??'( ('H81(C H815$15A
852 D815$'585#'C F8(1%0. 15.$(0D'5$ .7%H. <15#?0215A 8
(8210D H815$ (%%D=C 852 8 H?8$15A .7%H:  Q5 !\;\C 8 .D8?? .7%H
15 `01?215A ,+\ J8. 0.'2 $% ('J%(P ?0D15%0. 15.$(0D'5$ 218?.:
`01?215A ,+\ 8?.% 7%0.'2 8 ?8(A' H?8$15A %H'(8$1%5 6(%D !\;!
$% 8HH(%R1D8$'?3 !\,+:

41$' *, 1. %5 $7' ('D81515A #%5#('$' 6%0528$1%5 %6
6%(D'( `01?215A ,+\C J71#7 1. #0(('5$?3 8 H8(P15A ?%$:  4e"C
'R#''285#'. J'(' 5%$'2 6(%D D%51$%(15A J'??. H('F1%0.?3
15.$8??'2 6%( 60'? $85P ('D%F8?. 8$ $71. ?%#8$1%5C $7' 6%(D'( $85P.
8(' H%..1&?' #%5$(1&0$%(. %6 #%5$8D158$1%5 15 $7'.' J'??.:  I7'
(821%?%A1#8? .0(F'3 ('F'8?'2 8 .D8?? 8('8 .%0$7 %6 6%(D'(
`01?215A ,+\ J7'(' $7'(' 8HH'8('2 $% &' 8 .H1?? 82X8#'5$ $% 85
%?2 .$81(J83 6(%D `01?215A ,+\:  "0$.12' $71. ?1D1$'2 8('8C 5%
.1A5161#85$ .%1? (821%?%A1#8? #%5$8D158$1%5 J8. 6%052
853J7'(' %5 $7'.' .1$'.:

C%5$8D1585$. 12'5$161'2 15 .%1? 8$ 41$' *, 15#?02'2 8?0D150DC
8(.'51#C #82D10DC #7(%D10DC 1(%5C D'(#0(3C 21'?2(15C
852 `Ed.:  C%5$8D1585$. 15 A(%052J8$'( 15#?02'2 <#7(%D10DC
1(%5C 852 D85A85'.'=C #7?%(158$'2 #%DH%052. <!C;U
21#7?%(%&'5E'5'C !C!UNCEC !C*UNCAC #7?%(%6%(DC BCEC 852
ICE=C 852 $7' H'.$1#12' 21'?2(15:

3-,/ N0 5 8(*0:/O (' %&<A1,)-+: IA-:<-&L1 +&< %&<A1,)-+:
P+1,/M+,/) Q)/+,*/&, @:+&, 3/M/) R-&/
I7' 8HH(%R1D8$' 9TU8#(' .1$' 7%0.'. 8 #%DH?'R %6 1520.$(18?
&01?215A. P5%J5 8. $7' `01?215A _;\ C%DH?'R: I7' #%DH?'R
15#?02'. 15$'(#%55'#$'2 `01?215A. _;,C _;VC _;\C _\*C ,TTC
9V!TC 852 .'F'(8? .D8??'( .'H8(8$'C 8..%#18$'2 &01?215A.: I7'
.1$' 8('8 1. H(1D8(1?3 #%F'('2 J1$7 &01?215A. 852 H8F'2 H8(P15A
8('8.: QDD'218$'?3 .%0$7 %6 $7' .1$' 1. 8 J%%2'2 8('8 $78$
15#?02'. 8 2'.1A58$'2 J'$?852: I7' &01?215A. J'(' 0.'2 &3
$7' N358D1# C%DH%5'5$ N1F1.1%5 %6 $7' 6%(D'( N8F8? AF18$1%5
N'H%$ <NANEB= 852 .'F'(8? 81(#(86$ #%DH%5'5$ ('H81( 605#$1%5.:
"H'(8$1%5. 15 $71. #%DH?'R &'A85 15 $7' !\;+. 852 #%5$150'2

05$1? NANEB #?%.'2:  A?.% 15#?02'2 15 $7' 41$' 9+ 15F'.$1A8$1%5
J'(' $7' 8('8. .0((%05215A `01?215A. 9**+ 852 9;T+C 6%(D'(
NANEB &01?215A. J7'(' 81(#(86$ '?'#$(%51#. J'(' ('H81('2:  I7'
41$' 9+ 15F'.$1A8$1%5 8?.% 15#?02'2 8 H%($1%5 %6 $7' .'J'( ?15'
6(%D $7' `01?215A _;\ #%DH?'R $% $7' Q[IB:  I7' H%($1%5. %6 $7'
.'J'( 15F'.$1A8$'2 J1$7 41$' 9+ 15#?02' $7%.' ?15'. 8$ 41$'. *TC
*,C 852 9+C 852 2%J5.$('8D .'AD'5$.:  I7' H%($1%5. 15#?02'
$7' .'AD'5$ 'R$'5215A 6(%D $7' `01?215A _;\ #%DH?'RC $7'
6''2'( ?15' 6(%D `01?215A 9**+C 852 $7' D815 ?15' (05515A $%
$7' Q[IB:

A1(#(86$ 852 H8($. J'(' H815$'2 15 &%%$7. 15 $7' `01?215A _;\
C%DH?'R &'A15515A 15 !\;+: A $15U#82D10D H?8$15A .7%H
%H'(8$'2 15 $7' `01?215A _;\ C%DH?'R 6(%D $7' D12U!\;+. $%
$7' '8(?3 !\_+.:  A$ $71. $1D'C 1$ J8. ('H?8#'2 &3 8 D8A5'.10D
$('8$D'5$ ?15'C J71#7 %H'(8$'2 05$1? $7' '8(?3 !\,+.:

I7' Q[IBC %(1A158??3 &01?$ 15 !\;VC J8. ('H?8#'2 15 !\,! J1$7 8
D%2'(5 H?85$ $78$ #%0?2 8##'H$ 1520.$(18? J8.$'.:

A$ 41$' 9+C 50D'(%0. D%51$%(15A J'??. 8..%#18$'2 J1$7 H('F1%0.
60'? $85P ('D%F8?. J1$715 $7' `01?215A _;\ C%DH?'R ('F'8?'2
#7?%(158$'2 .%?F'5$. 852 &'5E'5' 15 A(%052J8$'( 'R#''215A
preliminary remediation goals EPR,sF:  ['??. 15.$8??'2 %5 $7'
J'.$'(5 .12' %6 $71. #%DH?'R ('F'8?'2 4e"C 852 volatile
organic compound EMOCF 'R#''285#'. 15 A(%052J8$'(:
A&%F'A(%052 .$%(8A' $85P. 8$ $71. #%DH?'RC $7' 6%(D'(
052'(A(%052 .$%(8A' $85P. <K4I.=C 852 8..%#18$'2 &0(1'2
H1H15A 8(' #%5.12'('2 .%0(#'. 6%( $71. #%5$8D158$1%5:  4'F'(8?
J'??. 15 852 8(%052 `01?215A 9**+ 'R71&1$'2 &'5E'5'C
#7?%(158$'2 .%?F'5$.C 852 H7'5%? 15 A(%052J8$'( 'R#''215A
B]Y.:  A?.%C J'??. .%0$7 %6 `01?215A 9;T+ 'R71&1$'2 H7'5%? 15
A(%052J8$'( 8&%F' B]Y.:  I7'.' J'??. J'(' 8..%#18$'2 J1$7
6%(D'( K4I ('D%F8?.:  A .78??%J J'?? <9+Y4!T;= 15.$8??'2 %5
$7' 5%($7 .12' %6 `01?215A 9;T+ 'R71&1$'2 eC 852 R3?'5' 15
A(%052J8$'( 8&%F' B]Y.:

C%5$8D1585$. 12'5$161'2 .%1? 8$ 41$' 9+ 15#?02'2 8(.'51# 852
&'(3??10DC `Ed.C 852 BC`.:  Y(%052J8$'( #%5$8D1585$.
15#?02' 8(.'51#C #82D10DC #7(%D10DC &'5E'5'C #7?%(%6%(DC
!C!UNCEC !C;U21#7?%(%&'5E'5'C BCEC 852 !C!C!U$(1#7?%('$785':
41$' 9+ 8?.% 15#?02'. 8 H%($1%5 %6 $7' Q[IB .'J'( ?15':
S%51$%(15A J'??. 82X8#'5$ $7' .%0$7J'.$ #%(5'( %6
`01?215A 9!V\ 'R71&1$'2 #7?%(158$'2 e"C.C &'5E'5'C 1(%5C
D85A85'.'C 852 .%210D 8&%F' B]Y. 6%( A(%052J8$'(:
A#$1F1$1'. 8$ $7' 6%(D'( 78E8(2%0. D8$'(18?. 8##0D0?8$1%5 8('8
?1P'?3 #%5$(1&0$'2 $% $71. #%5$8D158$1%5:  C7?%(%&'5E'5'
852 $%R8H7'5' J'(' 2'$'#$'2 8$ 8 J'?? 5'8( 8 ?16$ .$8$1%5 6%( $7'
Q[IB .'J'( ?15':  B8.$ .H1??. 6(%D $71. ?16$ .$8$1%5 8(' $7'
.0.H'#$'2 #%5$(1&0$%(. %6 $71. #%5$8D158$1%5:

Summary of Site Risks
M'2'(8? ('A0?8$1%5. ('/01(' $78$ 8 &8.'?15' (1.P
8..'..D'5$ <`]A= &' #%DH?'$'2 $% 2'$'(D15' 16 $7' .1$' H%.'.
85 058##'H$8&?' (1.PC 5%J %( 15 $7' 60$0('C $% 70D85 7'8?$7 %(
$7' '5F1(%5D'5$:  I7' `]A H(%F12'. 8 &8.1. 6%( 2'$'(D1515A 16
#?'850H 1. 5''2'2 852 J78$ $7' #?'850H ?'F'?. .7%0?2 &':
I7' "K * `]A J8. 15#?02'2 15 $7' ]Q ]'H%($ 852 15#?02'2 $J%
H8($.O 8 Human Healt> Risk Assessment EHHRAF 852 85
*cological Risk Assessment E*RAF:

I7' 8('8 %6 "K * 1. #0(('5$?3 12'5$161'2 8. aQ520.$(18?bC J71#7 1.
$7' 85$1#1H8$'2 60$0(' 0.' %6 $7' 8('8: `'#80.' NA4 B'5.8#%?8
1. 5%$ H(%H%.'2 6%( `8.' ]'8?1A5D'5$ 852 C?%.0(' <`]AC=C 1$



V "#$%&'( *++,

1. ('8.%58&?' 6%( $7' 68#1?1$3 852 "K * $% 8?.% &' H(%X'#$'2 15
$7' 60$0(' 8. Q520.$(18? %( a5%5('.12'5$18?b:  I7' A(%052J8$'(
8$ "K * 1. 5%$ 0.'2 8$ $71. $1D' 852 NA4 B'5.8#%?8 2%'. 5%$
85$1#1H8$' 1$. 60$0(' 0.':  f%J'F'(C 8. 8 #%5.'(F8$1F' 'F8?08$1%5
%6 $7' 8..%#18$'2 (1.P. 8$ "K *C $7' ff]A 'F8?08$'2 (1.P.
8..%#18$'2 J1$7 60$0(' ('.12'5$18? 0.' %6 $7' .1$'. 852 H%$8&?'
0.' %6 $7' A(%052J8$'(:

I7' ff]A 8..'..'2 $7' 70D85 7'8?$7 (1.P. 8..%#18$'2 J1$7
'RH%.0(' $% #%5$8D1585$. 15 .%1? 852 A(%052J8$'( 6%( 8 #0(('5$
852 60$0(' .1$' J%(P'(C 73H%$7'$1#8? 60$0(' .1$' ('.12'5$C 852
73H%$7'$1#8? 82%?'.#'5$ $('.H8..'(:  I7' ff]A H'(6%(D.
#8?#0?8$1%5. $% 2'$'(D15' $7' Q5#('D'5$8? L16'$1D' C85#'(
]1.P <QLC]= %( $7' #85#'( (1.P %F'( 852 8&%F' $7' 5%(D8?
&8#PA(%052 (1.P:  I7' ff]A $7'5 #%DH8('. $7' #8?#0?8$'2
QLC] $% 2'$'(D15' c>emicals of potential concern ECOPCsF
('A0?8$%(3 .$8528(2. 6%( 8##'H$8&?' $8(A'$ (1.P (85A'.:
C0(('5$?3 $7' K4EBAG. 8##'H$8&?' $8(A'$ (1.P (85A' <;+ CM] g
9++= 1. ! 15 !+C+++ $% ! 15 !C+++C+++ <!:+EU; $% !:+EU_= 852
M?%(128G. 8##'H$8&?' (1.P i_*U,,, M?%(128 A2D151.$(8$1F' C%2'
<MAC=j 1. ! 15 !C+++C+++ <!:+EU_=:

B%$'5$18? 5%5U#8(#15%A'51# #%DH%052. 8(' 8?.% 'F8?08$'2
0.15A #8?#0?8$1%5. $% 2'$'(D158$1%5 %6 8 f8E8(2 d0%$1'5$ <fd=
6%( 1521F1208? #%DH%052. 852 8 f8E8(2 Q52'R <fQ=C J71#7 1. 8
.0DD8$1%5 %6 $7' fd 6%( 8?? $7' #%5$8D1585$. J1$715 8 D'218
%( 8#(%.. 8?? D'218 6%( 8 A1F'5 H%H0?8$1%5: I7' fQ 1. $7' (8$1%
6%( $7' ?'F'? %6 'RH%.0(' $% 85 8##'H$8&?' ?'F'? 6%( $7' C"BC:  A
fQ A('8$'( $785 !:+ 1521#8$'. $78$ $7'(' D83 &' 8 #%5#'(5 6%(
5%5U#8(#15%A'51# 7'8?$7 '66'#$.:

I7' ff]A 12'5$161'2 .%1? 15%(A851# C"BC. 15#?02'2 8(.'51#C
&'(3?? 10DC #82D10DC #7(%D10DC 1(%5C D'(#0(3C 852
]8210DU**_:  4%1? %(A851# C"BC. 15#?02'2 `Ed.C 21'?2(15C
852 BC`. <A(%#?%(U!*T; 852 A(%#?%(U!*_+=:  Y(%052J8$'(
C"BC. 15#?02'2 $7' 15%(A851# #%DH%052.O 8(.'51#C &'(3??10DC
#82D10DC #7(%D10DC 1(%5C 852 D85A85'.'Z 852 %(A851#
#%DH%052.O !C!UNCEC #7?%(%6%(DC !C*UNCEC !C;U
21#7?%(%&'5E'5'C 8?2(15C &'5E'5'C !:*UNCAC 21'?2(15C !C!C!U
$(1#7?%(%'$785'C !C!C*C*U$'$(8#7?%(%'$785'C BCEC ICEC 852 eC:

I7' E]A 8..'..'2 $7' (1.P $% H?85$. 852 851D8?. 6%( $7' .1R
.1$'. 15#?02'2 15 "K *: `8.'2 %5 D%2'? H('21#$1%5. $7'
'RH%.0(' (1.P $% $'(('.$(18? .H'#1'. 5'8( "K * .1$'. 1. ('?8$1F'?3
?%J #%5.12'(15A $7' H%$'5$18? 6%( '66'#$. $% ?%J'(U?'F'? .H'#1'.:
I7' $(85.6'( %6 #%5$8D1585$. 0H $% 71A7'( ?'F'?. %6 $7' 6%%2
#7815 J1?? 5%$ &' 8 #%5#'(5 8. #%5$8D1585$. 8(' 5%$ H('.'5$ 8$
#%5#'5$(8$1%5. $78$ 1521#8$' 85 8##0D0?8$1%5:  I7' ?%J .%1?
#%5#'5$(8$1%5. 852 ?1D1$'2 21.$(1&0$1%5 %6 #%5$8D1585$. J1??
?1D1$ $7' 15#12'5$8? 15A'.$1%5 (1.P $% 8##'H$8&?' #%5#'5$(8$1%5.
6%( ?%#8??3 6%(8A15A .H'#1'.:

I7' 58$0(' 852 'R$'5$ %6 #%5$8D158$1%5 J8. &8.'2 %5
'R#''285#'. %6 $7' M?%(128 C?'850H I8(A'$ L'F'?. <CIL.= 8.
2'615'2 &3 C78H$'( _*U,,,C MAC I8&?'. Q 852 QQ:  I7' ('H%($'2
.%1? 852 A(%052J8$'( #%5#'5$(8$1%5. J'(' #%DH8('2 $% $7'
Soil Cleanup Target Levels ESCTLsF 852 ,roundOater Cleanup
Target Levels E,CTLsFC ('.H'#$1F'?3C $% 12'5$163 $7' c>emicals
of concern ECOCsF 852 2'615' $7' 58$0(' 852 'R$'5$ %6
#%5$8D158$1%5:  40(68#' .%1?. J'(' #%DH8('2 $% $7' ('.12'5$18?
21('#$ 'RH%.0(' 4CIL. 852 $7' A(%052J8$'(U&8.'2 ?'8#78&1?1$3
4CIL. $% 12'5$163 C"C.:  40&.0(68#' .%1?. J'(' #%DH8('2 $%
A(%052J8$'(U&8.'2 ?'8#78&1?1$3 4CIL.: Y(%052J8$'( .8DH?'.
J'(' #%DH8('2 $% YCIL. &8.'2 %5 15A'.$1%5 852 6('.7J8$'(

852 D8(15' C?8.. QQQ .0(68#' J8$'( #(1$'(18C 8. 8HH(%H(18$':
I8&?'. ! 852 * .0DD8(1E' $7' C"C. 852 .#(''515A F8?0'.:
`8.'2 %5 $7' 8&%F' #(1$'(18C C"C. 15 .0(68#' .%1? 15#?02'2 $7'
15%(A851# 858?3$'.O 8(.'51#C &8(10DC #82D10DC #7(%D10DC
#%HH'(C 1(%5C ?'82C D'(#0(3C .1?F'(C F858210DZ $7' BC`. A(%#?%(U
!*_+C A(%#?%(U!*;*C 852 A(%#?%(U!*T;Z 852 $7' H'.$1#12'
21'?2(15:  Q5 .0&.0(68#' .%1?. $7' 12'5$161'2 C"C. 15#?02'2
%5?3 #7(%D10D:  Q5 A(%052J8$'( C"C. 15#?02'O 8?0D150DC 1(%5C
D85A85'.'C &8(10D #82D10DC #7(%D10DC ?'82C 4e"C.C
&'5E'5'C $73?&'5E'5'C R3?'5'C 852 #7?%(158$'2 '$7'5'.:

A ('.H%5.' 8#$1%5 1. J8((85$'2 6%( "K * &'#80.' #0D0?8$1F'
'R#'.. #85#'( (1.P $% 85 1521F1208? 'R#''2. K4EBA 852 MNEB
#(1$'(18 6%( #0(('5$ 852 ('8.%58&?3 85$1#1H8$'2 60$0(' ?852 0.'
852 H%$'5$18? 0.' %6 A(%052J8$'(:  Q5 8221$1%5C #7'D1#8? .H'#161#
.$8528(2. $78$ 2'615' 8##'H$8&?' (1.P ?'F'?. 8(' 'R#''2'2:

Q$ 1. $7' N8F3G. X02AD'5$C 8. ?'82 8A'5#3C $7' B('6'(('2
A?$'(58$1F' 12'5$161'2 15 $71. B(%H%.'2 B?85C %(  %5' %6 $7' %$7'(
8#$1F' D'8.0('. #%5.12'('2 15 $7' B(%H%.'2 B?85C 1.
5'#'..8(3 $% H(%$'#$ $7' H0&?1# 7'8?$7 %( J'?68(' %6 $7'
'5F1(%5D'5$ 6(%D 8#$08? %( $7('8$'5'2 ('?'8.'. %6 78E8(2%0.
.0&.$85#'. 15$% $7' '5F1(%5D'5$:

Remedial Action ObPectives
I7' M4 12'5$161'2 Remedial Action ObPectives ERAOsF $%
2'.#(1&' J78$ .1$' #?'850H 1. 'RH'#$'2 $% 8##%DH?1.7:  I7'
]A". 12'5$161'2 15 $7' M4 J'(' &8.'2 %5 M?%(128 ]0?' _*U,V+C
MACC J71#7 H(%F12'. $7('' (1.P D858A'D'5$ %H$1%5. $% &'
H0(.0'2:  I7' ('D'21'. 12'5$161'2 852 'F8?08$'2 15 $7' M4
J'(' .'?'#$'2 $% 60?61?? $7' M?%(128 L'F'? QQ` #(1$'(18  6%( .%1?k aN%
M0($7'( A#$1%5 J1$7 15.$1$0$1%58? #%5$(%?. 852 16 8HH(%H(18$'
'5A15''(15A #%5$(%?. $78$ 8(' 8A(''2 $% &3 $7' ('8? H(%H'($3
%J5'(. %6 $7' .%0(#' H(%H'($3:b  A52 %5' M4 A(%052J8$'(
8?$'(58$1F' J8. 'F8?08$'2 H0(.085$ $% M?%(128 L'F'? QQN #(1$'(18
6%( A(%052J8$'( k aN% 60($7'( 8#$1%5 J1$7 15.$1$0$1%58? #%5$(%?.
852C 16 8HH(%H(18$'C '5A15''(15A #%5$(%?. $78$ 8(' 8A(''2 $% &3
$7' ('8? H(%H'($3 %J5'(. %6 8?? H(%H'($1'. .0&X'#$ $% $7'
15.$1$0$1%58? %( '5A15''(15A #%5$(%?.:b

I7' N8F3 78. ('F1'J'2 $7' H('F1%0.?3 .$8$'2 A'5'(8?1E'2 ]A"
852 12'5$161'2 $7' 6%??%J15A D%(' .H'#161# ]'D'218? Y%8?. <]Y=
6%( "K *:

• B(%$'#$ f0D85 f'8?$7 &3 '?1D158$15A %( H('F'5$15A
'RH%.0(' $% #%5$8D158$1%5 15 .0(68#' .%1?. &3 C"C.
$78$ 'R#''2 $7' M?%(128 ('.12'5$18? 852 #%DD'(#18?^
1520.$(18? 4CIL.:

• E?1D158$' 8  #%5$15015A #%5$8D158$1%5 .%0(#' $%
A(%052J8$'( &3 ('20#15A  %( '?1D158$15A C"C. 15
.0&.0(68#' .%1?. $78$ 'R#''2 M?%(128 4CIL. 6%(
?'8#78&1?1$3:

• ]'20#' 70D85 7'8?$7 (1.P 6(%D 'RH%.0(' $%
A(%052J8$'( &3 ('20#15A A(%052J8$'( #%5$8D158$1%5
8$ "K * $% D''$ $7' M?%(128 YCIL.:

`8.'2 %5 $7' ]Y.C $7' M4 '.$1D8$'2 F%?0D'. %6 #%5$8D158$'2
D'218 $78$ ('/01(' #?'850H:  I7' F%?0D'. '.$1D8$'2 8('
.0DD8(1E'2 8. 6%??%J.O

• 40(68#' .%1?. 'R#''215A ('.12'5$18? 4CIL.
k !\CT*+ Cc
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TABLE 1
SUMMARY OF SOIL CONTAMINANTS OF CONCERN - RANGE OF DETECTION

OPERABLE UNIT 2, NAS PENSACOLA, FLORIDA

Residential

Commercial/
Industrial Leaching Residential Industrial Site 11 Site 12 Site 25 Site 26 Site 27 Site 30

Inorganics (mg/kg)
Antimony 27 370 5.4 31 410 NA 0.59-12.1 NA NA NA NA
Arsenic 2.1 12 * 0.39 1.6 0.47 - 4.1 1.4 - 2.8 0.72 - 4.5 NA 0.75 - 5.9 0.52 - 4.8
Barium 120 130,000 1,600 5,400 67,000 6.6 - 134 NA NA NA NA 2.4 - 158
Cadmium 82 1,700 7.5 37 450 1.9 - 23.3 2.2 - 562 1.4 - 34.6 NA 1.1 - 67.1 1.1 - 35.9
Chromium 210 470 38 210 450 2.3 - 1610 1.1 - 70.8 1.7 - 234 NA 1.9 - 314 2.1 - 395
Copper 150 89,000 * 3,100 41,000 NA 4 - 516 0.83 - 25.3 NA 0.85 - 137 NA
Iron 53,000 * * 23,000 100,000 NA NA 1330 - 27400 NA NA NA
Lead 400 1,400 * 400 800 1.2 - 790 NA 0.76 - 1840 NA 0.74 - 1550 NA
Mercury 3 17 2.1 23 310 NA NA 0.2 - 3.7 NA 0.16 - 84 NA
Silver 410 8,200 17 390 5,100 NA NA 0.87 - 45.5 NA 0.87 - 156 NA
Vanadium 67 10,000 980 78 1,000 2.1 - 47.9 1.5 - 21.9 2.7 - 21.4 NA 1.9 - 41.9 2.4 - 33.8
Pesticides/PCBs (mg/kg)
Aroclor 1260 0.5 2.6 17 0.22 0.74 0.043 - 1.4 0.36 - 15 0.006 - 31 NA NA 0.045 - 0.58
Aroclor 1254 0.5 2.6 17 0.22 0.74 NA NA 0.028 - 0.91 NA NA 0.069 - 1.8
Aroclor 1242 0.5 2.6 17 0.22 0.74 NA NA NA NA NA 10
Dieldrin 0.06 0.3 0.002 0.03 0.11 0.0065 - 0.022 0.00056 - 0.018 0.000094 - 0.071 NA 0.000079 - 0.8 0.0038 - 0.064
Endrin Aldehyde 25 510 1 18 180 NA NA 0.0019 - 1.7 NA NA NA
Alpha BHC 0.1 0.6 0.0003 0.32 1.3 NA NA NA NA 0.000044 - 0.0014 NA
Semivoltile Organic Compounds (mg/kg)
Benzo(a)anthracene 0.1 0.7 0.8 0.62 2.1 0.14 - 4.6 NA 0.057 - 3.8 NA 0.059 - 9.5 0.094 - 22
Benzo(b)fluoranthene 1.4 4.8 2.4 0.62 2.1 NA NA 0.064 - 7.7 NA 0.037 - 13 0.053 16
Benzo(a)pyrene 0.1 0.7 8 0.062 0.21 0.05 - 4.5 0.066 - 1.9 0.048 - 3.4 NA NA 0.05 - 18
Carbazole 49 240 0.2 24 86 0.82 NA 0.1 - 1.2 NA 0.048 - 3 1.2
Phenol 500 220,000 0.05 18,000 100,000 NA NA NA NA 0.93 NA
4 Methylphenol 300 3,400 0.03 310 3,100 NA 0.092 - 0.29 NA NA NA NA
Volatile Organic Compounds (mg/kg)
1,2 DCA 0.5 0.7 0.01 0.28 0.6 NA NA NA NA NA 0.0009 - 0.096
Methylene Chloride 17 26 0.02 9.1 21 NA NA NA NA NA 0.31

Florida SCTL - Soil Cleanup Target Level - 62-777 Florida Administrative Code
mg/kg - milligrams per kilogram
* - MCL not established by USEPA
NA - Not a contaminant of concern at this site
USEPA Region IX PRGs = Preliminary Remediation Goals

OU 2 INDIVIDUAL SITESFLORIDA SCTLs
USEPA REGION IX 

PRGs
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TABLE 2
SUMMARY OF GROUNDWATER CONTAMINANTS OF CONCERN - RANGE OF DETECTION

OPERABLE UNIT 2, NAS PENSACOLA, FLORIDA

Florida USEPA
GCTL MCL Site 11 Site 12 Site 25 Site 26 Site 27 Site 30

Inorganics (ug/L)
Barium 2,000 2,000 8 - 3,900 NA NA NA NA NA
Cadmium 5 5 4 - 33 2.1 - 17 NA NA 4.2 - 8 0.59 - 120
Chromium 100 100 NA NA NA NA 8 - 160 4.6 - 250
Iron 300 300 184 - 8,300 16.4 - 2,700 NA NA 543 - 3,000 23.6 - 30,000
Lead 15 15 1 - 42 NA NA NA NA 0.95 - 130
Manganese 50 50 0.96 - 240 NA NA NA NA 15.5 - 110
Semivoaltile Organic Compounds (ug/L)
1-methylnaphthalene 28 * 28 NA NA NA NA NA
2-methylnaphthalene 28 * 39 NA NA NA 0.14 - 12 0.025 - 32
Naphthalene 14 * NA NA NA NA 3 - 150 0.042 - 90
Carbazole 1.8 * NA NA NA NA NA 13
Pentachlorophenol 1 1 NA NA NA NA NA 2.2
1,4 Dichlorobenzene 75 75 NA NA NA NA NA 7.2 - 100
2,4 Dichlorophenol 0.3 * NA NA NA NA NA 1.3
3,4 Methylphenol 3.5 * NA NA NA NA 2 - 110 1.7 - 63
Volatile Organic Compounds (ug/L)
Benzene 1 5 3.2 - 11 NA NA NA 3.1 0.5 - 9.8
Ethylbenzene 30 700 0.87 - 59 NA NA NA 4.8 - 61 0.12 - 810
Xylene 20 10,000 4.8 - 170 NA NA NA 78 - 530 1.1 - 500
Tetrachloroethene 3 5 1.6 - 25 NA NA NA 0.58 - 65 0.73 - 35
Trichloroethene 3 5 0.2 - 22 NA 1.4 - 8.2 NA 0.56 - 3.6 0.63 - 310
cis 1,2 Dichloroethene 70 70 0.2 - 360 NA NA NA 0.36 - 300 0.38 - 100
Vinyl Chloride 1 2 0.37 - 12 NA NA NA NA 0.19 - 7.9
1,1 Dichloroethene 7 7 NA NA NA NA 0.31 - 18 NA
1,1 Dichloroethane 70 * NA NA NA NA NA 0.12 - 180
1,2 Dichloroethane 3 5 NA NA NA NA NA 0.22
Chloroethane 12 * NA NA NA NA 4.6 - 13 22 - 32
Chlorobenzene 100 100 NA NA NA NA NA 0.57 - 830

Florida GCTL - Groundwater Cleanup Target Level - 62-777 Florida Administrative Code
USEPA MCL - Maximum Contaminant Level
ug/L - micrograms per liter
* - MCL not established by USEPA
NA - Not a contaminant of concern at this site

OU 2 INDIVIDUAL SITES
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• 40(68#' .%1?. 'R#''215A #%DD'(#18?^1520.$(18? 4CIL.
k !CT\+ #0&1# 38(2.

• 40(68#' .%1?. 'R#''215A ?'8#78&1?1$3 4CIL.
k !TC_\+ #0&1# 38(2.

• 40&.0(68#' .%1?. 'R#''215A ?'8#78&1?1$3 4CIL.
k !*+ #0&1# 38(2.

• Y(%052J8$'( 8('8 'R#''215A .'#%528(3 2(15P15A
J8$'( YCIL.C .H'#161#8??3 8?0D150DC 1(%5C 852
D85A85'.' k !;:; D1??1%5 A8??%5.

• Y(%052J8$'( 8('8 'R#''215A YCIL. 6%( &8(10DC
#82D10DC #7(%D10DC 852 ?'82 k *:*_ D1??1%5 A8??%5.

• Y(%052J8$'( 8('8 'R#''215A YCIL. 6%( 4e"C.
k +:V* D1??1%5 A8??%5.

Summary of Cleanup Alternatives for OU 2

I7' "K * M4 858?3E'2 $7' %H$1%5. $78$ $7' N8F3 #%5.12'('2 6%(
#?'850H %6 "K *: I7'.' %H$1%5.C ('6'(('2 $% 8. aC?'850H
A?$'(58$1F'.bC 8(' 2166'('5$ #%D&158$1%5. %6 H?85. $% ('.$(1#$
8##'.. 852 $% #%5$815C ('D%F'C %( $('8$ #%5$8D158$1%5 15 %(2'(
$% H(%$'#$ 70D85 7'8?$7 852 $7' '5F1(%5D'5$:

3(-: 8:/+&A0 >:,/)&+,-9/1

I7' Remedial Action Alternatives 6%( .%1? #%5$8D158$1%5
15#?02' $7' 5%U8#$1%5 8?$'(58$1F'C ?852 0.' #%5$(%?. <LKC.= 8.
8 ?1D1$'2 8#$1%5 8?$'(58$1F'C .%1? 852 8.H78?$ #8HH15A 8. 8
#%5$(%? 8?$'(58$1F'C H73$%('D'218$1%5 #%F'(. 852 .'?'#$'2
8.H78?$ #8HH15A 8. 8 $('8$D'5$ 8?$'(58$1F'C 852 'R#8F8$1%5 852
%66.1$' 21.H%.8? 8. 8 ('D%F8? 8?$'(58$1F': I7' preferred
cleanup alternative for soil is >:,/)&+,-9/ 3H5C  SOB+9+,-(&
+&< !''1-,/ =-10(1+::

>:,/)&+,-9/ 3H4C  6( >B,-(&
I7' N8$1%58? "1? 852 f8E8(2%0. 40&.$85#'. B%??0$1%5
C%5$15A'5#3 B?85 ('/01('. $78$ 8 5%U8#$1%5 8?$'(58$1F' &'
#%5.12'('2 8. 8 .$8($15A H%15$ 6%( $7' 'F8?08$1%5 %6 %$7'(
8?$'(58$1F'.:  K52'( $71. 8?$'(58$1F'C 5% #785A'. J%0?2 &' D82'
$% 'R1.$15A .1$' %H'(8$1%5.:  [71?' $7' #0(('5$ 852 H(%X'#$'2
?852 0.' 6%( $71. .1$' 1. 'RH'#$'2 $% ('D815 1520.$(18?C $7'('
J%0?2 &' 5% 8221$1%58? LKC. $% A08(85$'' $78$ 1$ .$83. $71.
J83:  I7'('6%(' $71. 8?$'(58$1F' J%0?2 5%$ D''$ $7' ]A" &'#80.'
#%5$8D1585$. 8&%F' $7' ('.12'5$18? 852 #%DD'(#18?^1520.$(18?
CIL. 8(' ?'6$ %5 .1$':

>:,/)&+,-9/ 3H$C  R+&< "1/ 8(&,)(:1
I71. 8?$'(58$1F' J%0?2 &' ?1D1$'2 $% LKC.C J71#7 J%0?2 H'(D1$
"K * $% &' D858A'2 0.15A M?%(128G. ]1.P S858A'D'5$ "H$1%5
L'F'? QQC H0(.085$ $% _* ,V+:_V+<*=C MAC:  !nstitutional controls
J%0?2 &' 1DH?'D'5$'2 852 '56%(#'2 $% ('.$(1#$ $7' H(%H'($3
0.' $% 5%5U('.12'5$18?:  I7' H(%71&1$'2 0.'. %6 $7' H(%H'($3
052'( $7'.' #(1$'(18 J%0?2 15#?02'C &0$ 5%$ &' ?1D1$'2 $%C 853
6%(D %6 7%0.15AC#71?2 #8(' 68#1?1$1'.C 853 P152 %6 .#7%%? 15#?0215A
H('.#7%%?.C '?'D'5$8(3 .#7%%?.C .'#%528(3 .#7%%?.C
H?83A(%052.C 852 820?$ #%5F8?'.#'5$ %( 50(.15A 7%D' 68#1?1$1'.:
ER#8F8$1%5C 21.$0(&85#' %( ('D%F8? %6 .%1?. 1. H(%71&1$'2 05?'..
H(1%( J(1$$'5 8HH(%F8? 1. %&$815'2 6(%D $7' 68#1? 1$3G.
E5F1(%5D'5$8? C%%(2158$%(: I71. %H$1%5 J%0?2 ('/01(' 85508?
15.H'#$1%5. $% #%561(D #%DH?185#' J1$7 $7' LKC 8A(''D'5$:
I7' 8?$'(58$1F' J%0?2 5%$ H(%F12' 853 8221$1%58? '66'#$1F'5'..
6%( #0(('5$ 0.' .#'58(1%C &0$ J%0?2 H(%F12' ?%5AU$'(D
'66'#$1F'5'.. &3 ('.$(1#$15A 60$0(' 0.' 852 8##'..:

I7' '.$1D8$'2 #%.$ %6 $7' 151$18? 1DH?'D'5$8$1%5 %6 $7' LKC
8?$'(58$1F' 1. l*!C\,;:  I7' ?%5A $'(D #%.$. 15#?0215A 85
'.$1D8$'2 #%.$ 6%( TU3'8( ('F1'J. %6 l!_C_*T 852 $7' F8?0'
21.#%05$'2 8$ _ H'(#'5$ 1521#8$'. 8 9+U3'8( N'$ B('.'5$
[%($7 <NB[= %6 l,_CT__:

>:,/)&+,-9/ 3HNC  3(-: +&< >107+:, 8+00-&L +&< R"81
C%F'(15A $7' .0(68#' %( #8HH15A ('20#'. $7' (1.P %6 'RH%.0('
$% #%5$8D158$'2 .%1?C $70. '?1D158$15A $7' 21('#$ 'RH%.0('
H8$7J83:  [7'5 #%5.$(0#$'2 8. ?%J H'(D'8&1?1$3 #%F'(.C $7'3
8?.% ('20#' $7' 6?%J %6 J8$'( 852 ('20#' $7' (1.P %6 (815 852
.0(68#' J8$'( #8((315A 853 #%5$8D158$1%5 2%J5J8(2 15$% $7'
A(%052J8$'(:  A.H78?$ #%F'(. J%0?2 &' #%5.$(0#$'2 ** 15#7'.
$71#P 15 6%0( 21.$15#$ 8('8. 852 .%1? #%F'(. J%0?2 &' #%5.$(0#$'2
*U6''$ $71#P 15 6%0( .'H8(8$' 21.$15#$ 8('8.:  I7' $8&?' &'?%J
2'.#(1&'. $7' ?%#8$1%5. 852 .1E'. %6 $7' H(%H%.'2 #8HH15A
8('8.:

Description Location Dimensions

Asphalt Cap No. 1 Site 12, east of Building 
781, south of 
Building 740, north of 
Building 455

280-ft x 600-ft 
rectangular cap

Asphalt Cap No. 2 Site 12, east of Building 
3821

80-ft x 160-ft rectangular 
cap

Asphalt Cap No. 3 Site 25, east of Building 
780

160-ft x 240-ft 
rectangular cap

Asphalt Cap No. 4 Site 27 360-ft x 440-ft 
rectangular cap

Soil Cap No. 1 Site 11, east of Pat 
Bellinger Road

50-ft x 300-ft rectangular 
cap

Soil Cap No. 2 Site 11, east of Yacht 
Basin, west of Clay 
Road

240-ft x 240-ft right-
triangular cap

Soil Cap No. 3 Site 30, along Wetland 
5B

100-ft x 970-ft 
rectangular cap

Soil Cap No. 5 Site 30, south of Building 
649

100-ft x 400-ft 
rectangular cap

Alternative 3
Description of Proposed Capping Areas 

A?$7%0A7 $7' H(%H%.'2 8.H78?$ 852 .%1? #8H. 8(' H(%$'#$1F' %6
D%.$ %6 $7' #%DD'(#18?^1520.$(18? 21('#$ 'RH%.0(' 852
?'8#78&1?1$3 4CIL 'R#''285#'.C .'F'(8? 1.%?8$'2 'R#''285#'.
%##0( 5'8( 41$'. *, 852 9+:  I7'.' 'R#''285#'. J%0?2 &'
822('..'2 &3 'R#8F8$15A $7' $%H * 6''$ %6 .%1? 6(%D $7'.'
?%#8$1%5. 852 #%5.%?128$15A 1$ 052'( $7' 41$' *, 8.H78?$ #8H:
I7' $%$8? '.$1D8$'2 'R#8F8$1%5 F%?0D' 1. \T+ #0&1# 38(2.:
ER#8F8$'2 .%1? J%0?2 ('D815 15 $7' .8D' 8('8C 852 1. $7'('6%('
8HH(%H(18$':  Q6 .%1? #%5#'5$(8$1%5. 'R#''2 ?852 21.H%.8?
('.$(1#$1%5. <LN]=C $7' 41$' *, 8.H78?$ #8H J%0?2 5''2 $% &'
#%5.$(0#$'2 H0(.085$ $% $7' 21.H%.8? C%(('#$1F' A#$1%5
S858A'D'5$ K51$ ('A0?8$1%5. <;+ CM] g*_;:TT*=:  ER#8F8$'2
8('8. J%0?2 &' ('U#%F'('2 J1$7 #?'85 61??:

`'#80.' #%5$8D158$1%5 J%0?2 &' ?'6$ %5 .1$'C $71. 8?$'(58$1F'
J%0?2 ('/01(' 1DH?'D'5$8$1%5 %6 LKC. 8. .H'#161'2 15
A?$'(58$1F' 4U*C 852 ('A0?8( 15.H'#$1%5 852 D815$'585#' %6
$7' .%1? #%F'(.:  A?$7%0A7 $7' .0(68#' #8HH15A 2%'. 5%$ ('20#'
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$7' F%?0D' %( $%R1#1$3 %6 J8.$'.C 1$ 2%'. H(%F12' 1DD'218$' 852
?%5AU$'(D ('?18&?' H(%$'#$1%5 8A815.$ 21('#$ 'RH%.0(' $%
#%5$8D158$'2 .%1?.:

I7' '.$1D8$'2 151$18? #%.$ %6 $7' .%1? 852 8.H78?$ #8HH15A 852
LKC 8?$'(58$1F' 1. l*C_V*C+_9:  I7' ?%5AU$'(D #%.$. 15#?0215A
TU3'8( ('F1'J. '.$1D8$'2 8$ l!_C_*T 852 $7' F8?0' 21.#%05$'2
8$ _ H'(#'5$ 1521#8$'. 8 9+U3'8( NB[ %6 l*C,9_C9*T:

>:,/)&+,-9/ 3HTC  @72,()/*/<-+,-(& 8(9/)1E >107+:, 8+00-&L
+&< R"81
B73$%('D'218$1%5 1. 8 H(%#'.. $78$ 0.'. H?85$. $% ('D%F'C
$(85.6'(C .$8&1?1E'C 852 2'A(82' #%5$8D1585$. 15 .%1? 852
A(%052J8$'(:

Q5 8 .%1? ('D'23C H73$%('D'218$1%5 1. $3H1#8??3 8HH?1'2 8. 8
F'A'$8$1F' #%F'( .3.$'D:  e'A'$8$1F' #%F'(. 8(' 2'.1A5'2 8.
?%5AU$'(DC .'?6U.0.$81515A .3.$'D. %6 H?85$. A(%J15A 15 852^
%( %F'( D8$'(18?. $78$ H%.' '5F1(%5D'5$8? (1.P:  A F'A'$8$1F'
#%F'( D83 ('20#' $7' (1.P $% 85 8##'H$8&?' ?'F'? 852 A'5'(8??3
('/01('. D151D8? D815$'585#': e'A'$8$1F' #%F'(. 8('
21.$15A01.7'2 8. 6%??%J.O

• Evapotranspiration covers 8(' #%DH%.'2 %6 .%1? 852 H?85$.
'5A15''('2 $% D8R1D1E' $7' 8F81?8&?' .$%(8A' #8H8#1$3 %6
.%1?C 'F8H%(8$1%5 (8$'.C 852 $(85.H1(8$1%5 H(%#'..'. %6
H?85$. $% D151D1E' J8$'( 1561?$(8$1%5: I7' 'F8H%$(85.H1(8$1%5
#8H 1. 8 6%(D %6 732(80?1# #%5$(%? &3 H?85$.: ]1.P ('20#$1%5
('?1'. %5 $7' 1.%?8$1%5 %6 #%5$8D1585$. $% H('F'5$ 70D85
%( J1?2?16' 'RH%.0(' 852 $7' ('20#$1%5 %6 ?'8#78$' 6%(D8$1%5
852 D%F'D'5$:  C8H. 8(' 2'.1A5'2 J1$7 .0661#1'5$
$71#P5'.. 852 H'(D'8&1?1$3 $% 7%?2 D%1.$0(' .0#7 $78$
1561?$(8$1%5 1. D151D1E'2 &3 'F8H%$(85.H1(8$1%5 H(%#'..'.:

• Phytoremediation covers #%5.1.$ %6 .%1? 852 H?85$. $%
D151D1E' 1561?$(8$1%5 %6 J8$'( 852 $% 812 15 $7' 2'A(828$1%5
%6 052'(?315A J8.$': ]1.P ('20#$1%5 ('?1'. %5 $7'
2'A(828$1%5 %6 #%5$8D1585$.C $7' 1.%?8$1%5 %6 #%5$8D1585$.
$% H('F'5$ 70D85 %( J1?2?16' 'RH%.0('C 852 $7' ('20#$1%5
%6 ?'8#78$' 6%(D8$1%5 852 D%F'D'5$:  B73$%('D'218$1%5
#%F'(. 15#%(H%(8$' #'($815 8.H'#$. %6 732(80?1# #%5$(%?C
H73$%2'A(828$1%5C (71E%2'A(828$1%5C H73$%F%?8$1?1E8$1%5C
852 H'(78H. H73$%'R$(8#$1%5:

I7' H73$%('D'218$1%5 #%F'(. 852 8.H78?$ #8HH15A 8?$'(58$1F'
1. 12'5$1#8? $% $7' A?$'(58$1F' 4U9 4%1? 852 A.H78?$ C8HH15A 852
LKC.C 'R#'H$ $78$ H73$%('D'218$1%5 #%F'(. 8(' 0.'2 15.$'82
%6 .%1? #%F'(.:  B73$%('D'218$1%5 #%F'(. D83 &' '.H'#18??3
8HH?1#8&?' 5'8( $7' 82X8#'5$ J'$?852.C J7'(' .0(68#' #8HH15A
1. 15F8.1F' 852 J7'(' .1$' 0.' 1. ?1D1$'2:  B73$%('D'218$1%5
#%F'(. D83 8?.% &' D%(' #%DH8$1&?' J1$7 $7' .'?'#$'2
A(%052J8$'( ]'D'218? A#$1%5 A?$'(58$1F'.:

`'#80.' #%5$8D158$1%5 J%0?2 &' ?'6$ %5 .1$'C $71.  8?$'(58$1F'
J%0?2 ('/01(' 1DH?'D'5$8$1%5 %6 LKC. 8. .H'#161'2 15
A?$'(58$1F' 4U*C 852 ('A0?8( 15.H'#$1%5 $% D815$815 $7'
F'A'$8$1F' H('.'5#' 852 H%..1&?3 78(F'.$ H?85$.:  A?$7%0A7
H73$%('D'218$1%5 2%'. 5%$ 1DD'218$'?3 ('20#' $7' F%?0D' %(
$%R1#1$3 %6 J8.$'. 1$ D83 &' .0661#1'5$ $% ('20#' #%5$8D158$1%5
&'?%J $7' #%DD'(#18?^1520.$(18? 21('#$ 'RH%.0(' 852
?'8#78&1?1$3 CIL.:  A.H78?$ #8HH15A 8?.% 2%'. 5%$ ('20#' $7'
F%?0D' %( $%R1#1$3 %6 J8.$'. &0$ 2%'. H(%F12' ('?18&?' H(%$'#$1%5
8A815.$ 21('#$ 'RH%.0(' $% #%5$8D158$'2 .%1?.:

I7' '.$1D8$'2 151$18? #%.$ %6 $7' H73$%('D'218$1%5C 8.H78?$
#8HH15A 852 LKC 8?$'(58$1F' 1. l*C!9_C_V\:  I7' ?%5AU$'(D
#%.$. 15#?0215A "H'(8$1%5. 852 S815$'585#' <"mS= 852 58$0(8?
8$$'508$1%5 .8DH?15A #%520#$'2 %F'( !+ 3'8(. 852 TU3'8(
('F1'J. J7'5 21.#%05$'2 8$ _ H'(#'5$ 1521#8$'. 8 9+U3'8( NB[
%6 l*C;;TC;T;:

>:,/)&+,-9/ 3H5C  SOB+9+,-(& +&< !''1-,/ =-10(1+: +&< R"81
I71. 8?$'(58$1F' 15F%?F'. 'R#8F8$15A .0(68#' .%1? $78$ 'R#''2.
#%DD'(#18?^1520.$(18? 21('#$ 'RH%.0(' 4CIL. 852 F82%.' E%5'
.%1? $78$ 'R#''2. ?'8#78&1?1$3 4CIL.: [7'5 .%1? #%5$8D158$1%5
8HH'8(. #%5$1A0%0.C ?8(A'( 8('8. %6 .%1? J%0?2 &' 'R#8F8$'2:
Q5 #8.'. J'(' $7' .%1? #%5$8D158$1%5 8HH'8(. 1.%?8$'2C
.D8??'( 'R#8F8$1%5. J%0?2 &' H'(6%(D'2 15 ;+U6%%$ &3 ;+U6%%$
.'#$1%5.:  I7' H(%H%.'2 8('8. %6 .%1? ('D%F8? J%0?2 &'
'R#8F8$'2 $% * 6''$ &'?%J ?852 .0(68#' <&?.=C 852 .0&.0(68#'
.%1? #%5$8D158$1%5 1. 5%$ 822('..'2:

40&.0(68#' 4CIL. J'(' %5?3 'R#''2'2 15 $7('' ?%#8$1%5.:  Q5
$7' 61(.$ 15.$85#'C $7' .8DH?' 2'H$7 J8. *+ 6''$ &?. 852
H('.0D8&?3 &'?%J $7' J8$'( $8&?'C 852 $70. J%0?2 &' $('8$'2
8. H8($ %6 $7' A(%052J8$'( #?'850H:  Q5 $7' .'#%52 15.$85#'C
$%$8? #7(%D10D #%5#'5$(8$1%5 J8. ;V D1#(%A(8D. H'(
P1?%A(8D <nA^PA=C J71#7 &8('?3 'R#''2'2 $7' 7'R8F8?'5$
#7(%D10D ?'8#78&1?1$3 4CIL %6 9V nA^PA:  `'#80.' 7'R8F8?'5$
#7(%D10D J8. 5%$ $'.$'2 6%( 852 D%.$ %6 $7' #7(%D10D
H('.0D8&?3 'R1.$. 8. $(1F8?'5$ #7(%D10DC $71. J8. 'R#?02'2
6(%D #%5.12'(8$1%5:  Q5 $7' $71(2 15.$85#'C $7' #%5#'5$(8$1%5 %6
BCE J8. 9+ nA^PAC J71#7 J8. '/08? $% ?'8#78&1?1$3 4CIL %6
9+ nA^PA:  I71. .8DH?' J8. 8?.% 'R#?02'2 6(%D #%5.12'(8$1%5:

I7' 'R#8F8$'2 .%1?. J%0?2 &' 21.H%.'2 %66.1$':

`'#80.' #%5$8D158$1%5 J%0?2 &' ?'6$ %5 .1$'C $71. 8?$'(58$1F'
J%0?2 ('/01(' 1DH?'D'5$8$1%5 %6 LKC.C 8. .H'#161'2 15
A?$'(58$1F' 4U*:  ER#8F8$1%5 852 %66.1$' 21.H%.8? %6 .%1?
1DD'218$'?3 ('20#'. $7' F%?0D' %6 #%5$8D158$1%5 852 %5U.1$'
$%R1#1$3 %6 $7' J8.$'.:

I7' '.$1D8$'2 151$18? #%.$ %6 $7' 'R#8F8$1%5C %66.1$' 21.H%.8?
852 LKC 8?$'(58$1F' 1. lTC+,!C*V;:  I7' ?%5AU$'(D #%.$.
15#?0215A TU3'8( ('F1'J. '.$1D8$'2 8$ l!_C_*T 852 $7' F8?0'
21.#%05$'2 8$ _ H'(#'5$ 1521#8$'. 8 9+U3'8( NB[ %6 lTC!*TCT;T:

,roundOater Cleanup Alternatives
I7' ]'D'218? A#$1%5 A?$'(58$1F'. 6%( A(%052J8$'(
#%5$8D158$1%5 15#?02' $7' N% A#$1%5 A?$'(58$1F'C 8 LKC.
A?$'(58$1F'Z Monitored Natural Attenuation EMNAF 852 LKC.C
]1H8(185 C%((12%(. 852 LKC.C 852 B'(D'8&?' ]'8#$1F'
`8((1'(. 852 LKC. 8. $('8$D'5$ 8?$'(58$1F'.Z 852 Y(%052J8$'(
B0DH15A 852 LKC. 8. 8 ('D%F8? 852 #%5$(%? 8?$'(58$1F':

Y(%052J8$'( ('D'21'. 8(' 157'('5$?3 ?%5A $'(D 852
#%5$8D158$1%5 1. 0.08??3 ?'6$ %5 .1$':  I70.C TU3'8( ('F1'J. 8('
5''2'2 6%( 8?? %6 $7' A(%052J8$'( ]'D'218? A#$1%5 A?$'(58$1F'.:
`'#80.' TU3'8( ('F1'J. 8(' #%5.12'('2 15 $7' D'218U.H'#161#
]'D'218? A#$1%5 A?$'(58$1F'. 6%( .%1?C $7'3 8(' 5%$ '.$1D8$'2 15
$7' #%.$. 6%( $7' A(%052J8$'( ]'D'218? A#$1%5 A?$'(58$1F'.:
41D1?8(?3C $7' 15#?0.1%5 %6 LKC. J%0?2 &' ('205285$ 852
$7'3 8(' 5%$ 15#?02'2 15 $7' #%.$. 6%( A(%052J8$'( ]'D'218?
A#$1%5 A?$'(58$1F'.:  I7' preferred cleanup alternative for
groundOater is ,Q-3 Monitored Natural Attenuation and
LUCs:



!9 "#$%&'( *++,

B(1%( $% 151$18$1%5 %6 $7' H('6'(('2 #?'850H 8?$'(58$1F'C $7'
A(%052J8$'(^.0(68#' J8$'( 15$'(68#' <Y4Q= J1?? &' 15F'.$1A8$'2
20(15A $7' H('?1D158(3 2'.1A5:  A221$1%58? 156%(D8$1%5 852
2'$81?. #%5#'(515A $7' 732(80?1# 15$'(8#$1%5 &'$J''5
A(%052J8$'( 852 .0(68#' J8$'( 1. 5''2'2 $% %H$1D1E'
15.$8??8$1%5 %6 $7' ('D'218? 8#$1%5.:

I7' Y4Q 15F'.$1A8$1%5 J1?? &' #%DH?'$'2 15 $J% H78.'.O B78.'
Q J1?? &' 8 21('#$UH0.7 $'#75%?%A3 <NBI= 15F'.$1A8$1%5 %6 $7'
A(%052J8$'( #%5$8D158$1%5 8$ 41$' !! 852 9+ 852 15.$8??8$1%5
%6 5'.$'2 D%51$%(15A J'??.:  Y(%052J8$'( .8DH?'. 6(%D $7'
NBI .8DH?'( 852 5'J 5'.$'2 D%51$%(15A J'??. J1?? &' 0.'2 $%
'F8?08$' SNA H(%#'..'. 15 A(%052J8$'( 6?%J H8$7. H(1%( $%
5'8(&3 J'$?852.:  `8.'2 %5 $7' B78.' Q ('.0?$.C $7' B78.' QQ
Y4Q 15F'.$1A8$1%5 J1?? &' #%520#$'2 15 $7' 8('8. %6 A(%052J8$'(
21.#78(A' 15$% $7' J'$?852.:  I7' 15F'.$1A8$1%5 J1?? 0$1?1E'
('#'5$?3 2'F'?%H'2 $%%?. #8??'2 $7' I(12'5$ B(%&' 852
K?$(84''H .3.$'D:  I7' $J% $%%?. 8(' 0.'2 $% 15F'.$1A8$' $7'
6?%J H8$$'(5. 852 $7' 15$'(68#' &'$J''5 $7' A(%052J8$'( 852
.0(68#' J8$'(:  Q51$18??3 $7' I(12'5$ H(%&' 1. 0.'2 $% $(8#P $7'
J8$'( $'DH'(8$0(' 852 #%520#$1F1$3 $% 12'5$163 8('8. %6 H%$'5$18?
A(%052J8$'( 21.#78(A' $% .0(68#' J8$'(:  I7' K?$(84''H 1.
$7'5 0.'2 $% D%51$%( $7' A(%052J8$'( 21.#78(A' (8$' 852
#%??'#$ .8DH?'. J7'5 21.#78(A' 1. %##0((15A:

>:,/)&+,-9/ UPH4C  6( >B,-(&
I7' N8$1%58? "1? 852 f8E8(2%0. 40&.$85#'. B%??0$1%5
C%5$15A'5#3 B?85 ('/01('. $78$ 8 5%U8#$1%5 8?$'(58$1F' &'
#%5.12'('2 8. 8 a&8.'?15'b 6%( $7' 'F8?08$1%5 %6 %$7'(
8?$'(58$1F'.:  I7' 5%U8#$1%5 8?$'(58$1F' 2%'. 5%$ 15#?02' 853
('D'218? 8#$1%5 %( LKC.C 852 2%'. 5%$ 15#?02' A(%052J8$'(
D%51$%(15A:  A?$7%0A7 $7' H('F1%0.?3 #%DH?'$'2 M4 6%( "K *
15#?02'2 A(%052J8$'( D%51$%(15A 8. H8($ %6 $7' N% A#$1%5
A?$'(58$1F'C CE]CLA .H'#161#8??3 1521#8$'. $78$ 8 N% A#$1%5
A?$'(58$1F' .78?? 5%$ 15#?02' 853 8#$1%5.:  K52'( $71. 8?$'(58$1F'C
5% #785A'. J%0?2 &' D82' $% 'R1.$15A .1$' %H'(8$1%5. 852
A(%052J8$'( 0.':

I7' N% A#$1%5 A?$'(58$1F' 1. 5%$ '66'#$1F' 8$ H(%$'#$15A 70D85
7'8?$7 852 2%'. 5%$ D''$ $7' H(%H%.'2 ]A".:   A?$7%0A7 $7'
.0(61#18? E%5' %6 $7' .852 A(8F'? 8/016'( #0(('5$?3 78. 5%
&'5'61#18? 0.'C A(%052J8$'( D83 #%5$150' $% 'R#''2 15A'.$1%5
#(1$'(18:  Y(%052J8$'( D83 8?.% #%5$150' $% 21.#78(A' $% $7'
82X8#'5$ J'$?852. 8$ #%5#'5$(8$1%5. 'R#''215A C?8.. QQQ
.0(68#' J8$'( .$8528(2.C J71#7 J%0?2 &' 2'$(1D'5$8? $%
('#('8$1%5 0.' 852 $7' H(%H8A8$1%5 852 D815$'585#' %6 8
7'8?$73 H%H0?8$1%5 %6 61.7 852 J1?2?16':

I7' A(%052J8$'( N% A#$1%5 A?$'(58$1F' 2%'. 5%$ 15#?02' $7'
Y4Q 15F'.$1A8$1%5 %( #%520#$15A TU3'8( ('F1'J. &'#80.' $7'
TU3'8( ('F1'J. J%0?2 &' ('205285$ J1$7 $7' '.$1D8$' 6%( $7'
.%1? 5% 8#$1%5 852 ('D81515A #?'850H 8?$'(58$1F'.:

>:,/)&+,-9/ UPH$C  R"81 +&< V(&-,()-&L
I71. 8?$'(58$1F' J%0?2 15#?02' $7' 'F8?08$1%5 %6 $7' A(%052J8$'(
$% 2'$'(D15' J7'$7'( 8?$'(58$1F' YCIL. 8(' 8HH(%H(18$' 6%(
"K * A(%052J8$'(:  I7' A(%052J8$'( #0(('5$?3 1. 5%$ &'15A
0.'2 852 $7' D853 %6 $7' 58$0(8? #7'D1#8? #%5.$1$0'5$. 'R#''2
$7' .'#%528(3 2(15P15A J8$'( .$8528(2.:  I71. D83 H'(D1$ $7'
A(%052J8$'( $% &' #?8..161'2 8. A(%052J8$'( %6 H%%( /08?1$3C
J71#7 J%0?2 15#('8.' D%.$ YCIL. &3 85 %(2'( %6 D8A51$02':
A221$1%58??3C LKC. J%0?2 &' '.$8&?1.7'2 $% ('20#' $7'
'RH%.0(' $% A(%052J8$'(C J71#7 J%0?2 H'(D1$ $7' A(%052J8$'(

H?0D' $% &' D858A'2 8$ $7' LKC &%0528(3 %( .0(68#' J8$'(
&%0528(3:

Q6 $7' A(%052J8$'( 1. 2'$'(D15'2 $% &' H%%( /08?1$3C 2'680?$
YCIL. 6%( A(%052J8$'( %6 ?%J 31'?2 %( H%%( /08?1$3 J%0?2 8HH?3:
A?$7%0A7 $71. 8?$'(58$1F' J%0?2 ('20#' $7' 50D&'( %6
'R#''285#'.C $7' A(%052J8$'( J%0?2 .$1?? 78F' 'R#''285#'.
%6 $7' 2'680?$ YCIL. 6%( A(%052J8$'( %6 ?%J 31'?2 %( H%%( /08?1$3:
I7'('6%(' 8?$'(58$1F' YCIL. J%0?2 5''2 $% &' '.$8&?1.7'2:
I7' '.$8&?1.7D'5$ %6 8?$'(58$1F' YCIL. 1. 8HH(%H(18$' 8. ?%5A
8. A(%052J8$'( 2%'. 5%$ 852 J1?? 5%$ 866'#$ 6('.7J8$'( %(
D8(15' .0(68#' J8$'(:  I7' H('F1%0.?3 12'5$161'2 Y4Q
15F'.$1A8$1%5 J%0?2 &' 0.'2 $% '.$8&?1.7 $7'.' #(1$'(18:  Q5
8221$1%5C 8$ $7' LKC &%0528(3 A(%052J8$'( J%0?2 5''2 $% &'
#%DH?185$ J1$7 YCIL.C %( 16 8HH(%H(18$'C A(%052J8$'( %6 ?%J
31'?2 %( H%%( /08?1$3 YCIL.:

NA4 B'5.8#%?8 #0(('5$?3 %H'(8$'. 8. 85 1520.$(18? 68#1?1$3 852
1. 5%$ H(%H%.'2 6%( #?%.0(':  C%5$150'2 #%DD'(#18?^1520.$(18?
.$8$0. #%0?2 &' 8#71'F'2 0.15A LKC. $% ?1D1$ .1$' 8##'.. 852
H(%H'($3 0.': I7' LKC. J%0?2 5''2 $% .H'#161#8??3 H(%71&1$
0.' %6 A(%052J8$'( 6%( H%$8&?' H0(H%.'. <2(15P15AC J8.715AC
#%%P15AC #?'8515AC 852 $0(6 1((1A8$1%5= 852 .0661#1'5$?3 ?1D1$
%##0H8$1%58? 'RH%.0('.:   Q5 $7' 'F'5$ $7' H(%H'($3 1. $(85.6'(('2
852 %5U.1$' #%5$8D158$1%5 ('D815. 8&%F' 8HH?1#8&?'
('/01('D'5$.C $7' N8F3 J%0?2 &' ('/01('2 $% 2''2 ('.$(1#$ "K *
8. 8 5%5('.12'5$18? H(%H'($3 852 ('.$(1#$ A(%052J8$'( 0.8A':
I7' LKC 8?$'(58$1F' J%0?2 5%$ H(%F12' 8221$1%58? H(%$'#$1%5 6%(
$7' #0(('5$ 0.' %6 $7' .1$' &0$ J%0?2 H(%F12' ?%5AU$'(D H(%$'#$1%5
&3 ('.$(1#$15A 60$0(' 0.' 852 8##'..:

I7' A(%052J8$'( LKC. 8?$'(58$1F' 15#?02'. $7' Y4Q
15F'.$1A8$1%5 852 2'$'(D158$1%5 %6 8?$'(58$1F' CIL. 0.15A 8
6%#0.'2 (1.P 8..'..D'5$:  I7' '.$8&?1.7D'5$ %6 LKC. 1.
('205285$ J1$7 $7' .%1? ]'D'218? A#$1%5 A?$'(58$1F' 852
8221$1%58? LKC 8A(''D'5$. 6%( A(%052J8$'( 8(' 1DD8$'(18?
6%( $7' #%.$ '.$1D8$1%5:  I7' A(%052J8$'( LKC 8?$'(58$1F' 8?.%
15#?02'. /08($'(?3 .8DH?15A %6 .1R A(%052J8$'( J'??. $% #%DH?3
J1$7 ]1.P S858A'D'5$ "H$1%5 QQ C(1$'(18 05$1? N% M0($7'(
A#$1%5 <NMA= .$8$0. 1. 8#71'F'2:  I7' '.$1D8$'2 #%.$ %6 $7' Y4Q
15F'.$1A8$1%5 1. l!TTC9\* 852 $7' '.$1D8$'2 #%.$ %6 $7' 6%#0.'2
(1.P 8..'..D'5$ 1. l!9C9V_:  I7' 85508? #%.$ %6 D%51$%(15A 1.
lTTC*;;C D0?$1H?1'2 &3 85 '.#8?8$1%5 68#$%(:   I7' ?%5AU$'(D
#%.$. 6%( $7' LKC. 852 S%51$%(15A A?$'(58$1F' J7'5 21.#%05$'2
8$ _ H'(#'5$ 1521#8$'. 8 9+U3'8( NB[ %6 l!C!,TC*\9:

>:,/)&+,-9/ UPHNC  V(&-,()/< 6+,A)+: >,,/&A+,-(& +&<
R"81
S853 C"C. D83 2'#('8.' &3 58$0(8? H(%#'..'.C 15#?0215A
21?0$1%5C F%?8$1?1E8$1%5C &1%2'A(828$1%5C 82.%(H$1%5C 852
#7'D1#8? ('8#$1%5. J1$7 .0&.0(68#' D8$'(18?.:  I7'
H('2%D1585$ YCIL 'R#''285#'. 8(' e"C. 6(%D 41$'. !! 852
9+:  `%$7 %R121E'2 852 ('20#'2 e"C. 8(' H('.'5$ 8$ 41$' 9+:
KHA(821'5$ 6(%D ['$?852 TAC 71A7?3 %R121E'2 #7?%(158$'2
'$7'5'. 8(' H('2%D1585$: 4'F'(8? %6 $7' "K * D%51$%(15A J'??.
J'(' .8DH?'2 6%( SNA H8(8D'$'(. 15 *++9:  "K * A(%052J8$'(
A'5'(8??3 'R1.$. 052'( 1(%5 852 .0?68$' ('20#15A #%521$1%5.
852 1. 68F%(8&?' 6%( ('20#$1F' 2'#7?%(158$1%5C &8.'2 %5 8
A'%#7'D1#8? (85P15A .3.$'D H(%F12'2 15 Technical Protocol
for Evaluating Natural Attenuation of Chlorinated Solvents in
Ground Water :



!; "#$%&'( *++,

S%.$ %6 $7' 4e"C 'R#''285#'. 'R#''2'2 $7' YCIL. &3 ?'..
$785 85 %(2'( %6 D8A51$02'C J71#7 D'85. 2'A(828$1%5 D83 &'
8#71'F8&?' $7(%0A7 H73.1#8? D'85.:  A221$1%58??3C 58H7$78?'5'
852 D'$73?58H7$78?'5' 8(' $7' H('2%D1585$ 4e"C. $78$
'R#''2 YCIL.C 852 $7'.' 4e"C. 8(' A'5'(8??3 8D'58&?' $%
&1%2'A(828$1%5:  "$7'( 4e"C.C .0#7 8. $7' H'5$8#7?%(%H7'5%?
'R#''285#' 15 %5' %6 $7' J'??.C &8('?3 'R#''2 $7' YCIL:

I7'(' 8(' ('?8$1F'?3 6'J YCIL 'R#''285#'. %6 58$0(8??3
%##0((15A D'$8?.C .0#7 8. &8(10DC #82D10DC #7(%D10DC 852
?'82C 852 5%5' %6 $7'.' D'$8?. 'R#''2 $7' YCIL &3 D%(' $785
8 68#$%( %6 9:  I7'.' D'$8? 'R#''285#'. D83 &' 58$0(8??3
8$$'508$'2 $7(%0A7 H73.1#8? D'85.:  Q(%5 852 D85A85'.' 8('
$7' %5?3 %$7'( D'$8?. $% 'R#''2 YCIL.:  I7'.' D'$8?. 8('
58$0(8??3 %##0((15A 852 D83 5%$ &' 1521#8$1F' %6 #%5$8D158$1%5:
I7' 71A7 #%5#'5$(8$1%5. %6 1(%5 852 D85A85'.' D83 1521#8$'
$78$ $7'(' 8(' .$(%5A ('20#15A #%521$1%5. 15 $7' A(%052J8$'(
5'8( 41$'. !! 852 9+C J71#7 J1?? &' 68F%(8&?' 6%( #7?%(158$'2
'$785' ('20#$1%5 852 #7(%D10D ('20#$1%5:

I7' SNA 852 LKC 8?$'(58$1F' J%0?2 5%$ H(%F12' 8221$1%58?
H(%$'#$1%5 6%( $7' #0(('5$ 0.' %6 $7' .1$'C &0$ J%0?2 H(%F12'
?%5AU$'(D H(%$'#$1%5 &3 ('.$(1#$15A 60$0(' 0.' 852 8##'..:  I7'
Y4Q 15F'.$1A8$1%5 H('F1%0.?3 2'$81?'2 J%0?2 &' 0.'2 $%
2'$'(D15' 16 A(%052J8$'( 1. #%5$(1&0$15A $% .0(68#' J8$'( 852
.'21D'5$ #%5$8D158$1%5 15 82X8#'5$ J'$?852. 852 8?.% &'
0.'2 $% .'?'#$ H%15$. %6 #%DH?185#' 6%( A(%052J8$'( 852
.0(68#' J8$'( ?%5AU$'(D D%51$%(15A:  I7' SNA 8?$'(58$1F' J%0?2
('/01(' #%DH?'$1%5 %6 8 D%51$%(15A H?85 H(%H%.15A .%0(#' 8('8
852 H%15$ %6 #%DH?185#' D%51$%(15A ?%#8$1%5. 8. J'?? 8.
D%51$%(15A 6('/0'5#3:  I7' D%51$%(15A J%0?2 #%5$150' 05$1? $7'
YCIL. 78F' &''5 ('8#7'2 6%( $7' ('/01('2 50D&'( %6
D%51$%(15A 'F'5$. 852 NMA .$8$0. 1. 8#71'F'2:  Q5 8221$1%5C $7'
('D'218? H'(6%(D85#' J%0?2 &' 'F8?08$'2 85508??3 $%
D'8.0(' $7' H(%A('.. $%J8(2 $7' ]A":

I7' SNA 8?$'(58$1F' 15#?02'. $7' Y4Q 15F'.$1A8$1%5 852
15.$8??8$1%5 %6 8221$1%58? H%15$ %6 #%DH?185#' D%51$%(15A J'??.:
I7' '.$8&?1.7D'5$ %6 LKC. 1. ('205285$ J1$7 $7' .%1?
]'D'218? A#$1%5 A?$'(58$1F' 852 8221$1%58? LKC 8A(''D'5$.
6%( A(%052J8$'(C 8. .H'#161'2 15 A?$'(58$1F' Y[U*C 8('
1DD8$'(18? 6%( $7' #%.$ '.$1D8$1%5:  I7' '.$1D8$'2 #%.$ %6 $7'
Y4Q 15F'.$1A8$1%5 1. l!TTC9\* 852 $7' '.$1D8$'2 #%.$ %6 $7'
8221$1%58? H%15$ %6 #%DH?185#' J'??. 1. l!TC+9T:  I7' 85508?
#%.$ %6 SNA .8DH?15A 1. l**C\\\C D0?$1H?1'2 &3 85 '.#8?8$1%5
68#$%(:   I7' ?%5AU$'(D #%.$. 6%( $7' A(%052J8$'( SNA J7'5
21.#%05$'2 8$ _ H'(#'5$ 1521#8$'. 8 9+U3'8( NB[ %6 l!CT\VC\T+:

>:,/)&+,-9/ UPHTC  .-0+)-+& 8())-<()1 +&< R"81
]1H8(185 #%((12%(. 8(' 8 $3H' %6 H73$%('D'218$1%5: Q5 8
A(%052J8$'( ('D'23C H73$%('D'218$1%5 1. $3H1#8??3 8HH?1'2 8.
8 (1H8(185 #%((12%( 852^%( 0.'2 6%( 732(80?1# #%5$(%?:  I7'.'
$J% 8HH?1#8$1%5. 8(' .0DD8(1E'2 8. 6%??%J.O

• Hydraulic control 1. $7' 0.' %6 H?85$. $% ('D%F'
A(%052J8$'( $7(%0A7 0H$8P' 852 #%5.0DH$1%5 15 %(2'( $%
#%5$815 %( #%5$(%? $7' D1A(8$1%5 %6 #%5$8D1585$.:

• Riparian corridors/buffer strips 8(' A'5'(8??3 8HH?1'2 8?%5A
.$('8D. 852 (1F'( &85P. $% #%5$(%? 852 ('D'218$' .0(68#'
J8$'( (05%66 852 A(%052J8$'( #%5$8D158$1%5 D%F15A 15$%
$7' (1F'(:  I7'3 D83 15#%(H%(8$' #'($815 8.H'#$. %6 732(80?1#
#%5$(%?C H73$%2'A(828$1%5C (71E%2'A(828$1%5C
H73$%F%?8$1?1E8$1%5C 852 H'(78H. H73$%'R$(8#$1%5:

`'#80.' $7' (%%$15A 2'H$7. %6 D%.$ #(%H. 8(' ! $% ; 6''$C
A(%052J8$'( ('D'21'. H('2%D1585$?3 0.' $(''.C J71#7 78F'
2''H'( (%%$ H'5'$(8$1%5: I(''. 78F' &''5 .7%J5 #8H8&?' %6
('D'218$15A A(%052J8$'( J1$7 J8$'( $8&?' 2'H$7. %6 ?'.. $785
9+ 6''$:  ]1H8(185 #%((12%(. 8(' #%5.$(0#$'2 &3 H?85$15A #'($815
68.$ A(%J15A $(''.C 15#?0215A #%$$%5J%%2. 852 H%H?8(.C 15
#?%.'?3U.H8#'2 $('5#7'2 (%J.:  I3H1#8??3C $7' (1H8(185 #%((12%(
#%5.1.$. %6 8 $(1H?' (%J %6 $(''. 852 78. 8 D151D0D J12$7 %6
9+ 6''$: I7' (1H8(185 #%((12%( J%0?2 &' #%5.$(0#$'2 &3 H?85$15A
8HH(%R1D8$'?3 !C_,; J71H $(''. 852 15.$8??15A 85 1((1A8$1%5
.3.$'D: Q5 8221$1%5C $'5 *U15#7 D%51$%(15A J'??. J%0?2 &'
15.$8??'2 $% 68#1?1$8$' H'(6%(D85#' D%51$%(15A:

I7' (1H8(185 #%((12%( 852 LKC 8?$'(58$1F' J%0?2 5%$ 21('#$?3
822('.. A(%052J8$'( 'R#''285#'. 15 $7' 1520.$(18?C 2'F'?%H'2
8('8. %6 "K *:  Q5 $7'.' 8('8.C A(%052J8$'( #%5$8D158$1%5
J%0?2 &' H'(D1$$'2 $% 58$0(8??3 8$$'508$':  ]1H8(185 #%((12%(.
J%0?2 &' H?85$'2 8?%5A $7' &85P. %6 $7' 82X8#'5$ J'$?852.
5'8( 41$'. !! 852 9+:  I7' 15$'52'2 H0(H%.' %6 $7' (1H8(185
#%((12%(. J%0?2 &' $% H(%$'#$ $7' .0(68#' J8$'( ('#'H$%(. &3
$('8$15A 852 ('D%F15A A(%052J8$'( #%5$8D158$1%5 852 &3
H%$'5$18??3 ?1D1$15A $7' 1561?$(8$1%5 %6 A(%052J8$'( 15$% .0(68#'
J8$'( &3 $(85.H1(15A $7' A(%052J8$'( 15$% $7' $(''.:

I7' (1H8(185 #%((12%(. 852 LKC. 8?$'(58$1F' 15#?02'. H%.$U
8#$1F' ('D'218$1%5 D%51$%(15AC 15#?0215A D%51$%(15A %5'
2%J5A(821'5$ J'??C 852 %5' J'?? 15 $7' 8('8<.= %6 71A7'.$
A(%052J8$'( #%5$8D158$1%5:  I7' D%51$%(15A 8#$1F1$1'. J%0?2
&' #%DH?'$'2 /08($'(?3 %( 8$ 8HH(%F'2 15$'(F8?. 852 .8DH?'.
J%0?2 &' 858?3E'2 6%( #%5$8D1585$. H('.'5$ &'6%(' $7' .$8($ %6
8#$1F' ('D'218$1%5:  K.15A $71. .$8528(2C .1R D%51$%(15A J'??.
8(' .'?'#$'2 8. #852128$'. 6%( ?%5AU$'(D D%51$%(15A:  I7'
#852128$' D%51$%(15A J'??. J'(' .'?'#$'2 &8.'2 %5 $7'
A(%052J8$'( CIL 'R#''285#'. 6%( D'$8?.C 4e"C. 852 e"C.:
L%5AU$'(D D%51$%(15A J%0?2 &' #%520#$'2 6%( 9+ 3'8(.:

]1H8(185 #%((12%(. 8(' 5%$ 1DD'218$'?3 '66'#$1F':  A?$7%0A7
H%H?8(. 8(' 68.$ A(%J15A $(''.C $7'3 J%0?2 H(%&8&?3 $8P' 8 3'8(
$% &'#%D' '.$8&?1.7'2:  I70.C $7' (1H8(185 #%((12%( 8?$'(58$1F'
'66'#$1F'5'.. 15#('8.'. J1$7 $1D':  S853 %6 $7' $(''.C 7%J'F'(C
J1?? 5%$ ('8#7 D8$0(1$3 20' $% %F'(#(%J215AC #%DH'$1$1%5C 852
21.'8.':  c%05A $(''. D83 8?.% &' H(%5' $% 28D8A' &3
851D8?.:  B%H?8( $(''. 8?.% 78F' 8 ('?8$1F'?3 .7%($ ?16'.H85 %6
8HH(%R1D8$'?3 *+ 3'8(.:   `'#80.' $7' (1H8(185 #%((12%(. J%0?2
&' #%5.$(0#$'2 82X8#'5$ $% .0(68#' J8$'( ('#'H$%(.C $7' .7%($
$'(D 'RH%.0(' $% .1$' J%(P'(. J%0?2 &' ?1D1$'2:

I7' (1H8(185 #%((12%(. 8?$'(58$1F' 15#?02'. $7' Y4Q 15F'.$1A8$1%5
852 H'(6%(D85#' D%51$%(15A 6%( 9+ 3'8(.:  I7' '.$8&?1.7D'5$
%6 LKC. 1. ('205285$ J1$7 $7' .%1? ]'D'218? A#$1%5 A?$'(58$1F'
852 8221$1%58? LKC 8A(''D'5$. 6%( A(%052J8$'(C 8. .H'#161'2
15 A?$'(58$1F' Y[U*C 8(' 1DD8$'(18? 6%( $7' #%.$ '.$1D8$1%5:
I7' 61(.$ 3'8( #%.$ %6 $7' (1H8(185 #%((12%(. 8?$'(58$1F' 1.
l;!9C,9! J71#7 15#?02'. $7' Y4Q 15F'.$1A8$1%5Z $7' 2'.1A5C
#%5.$(0#$1%5C 61(.$ 3'8( %H'(8$1%5C 852 H'(6%(D85#' .8DH?15AZ
852 $7' ?%5AU$'(D A(%052J8$'( .8DH?15A:  B'(6%(D85#'
.8DH?15A #%0?2 #%5$150' 6%( 9+ 3'8(.:   I7' ?%5AU$'(D #%.$. 6%(
$7' ]1H8(185 C%((12%(. A?$'(58$1F' J7'5 21.#%05$'2 8$ _ H('#'5$
1521#8$'. 8 9+U3'8( NB[ %6 l*C+_!C*,*:

>:,/)&+,-9/ UPH5C  @/)*/+?:/ ./+B,-9/ I+))-/)E .-0+)-+&
8())-<()1E +&< R"81
A?$7%0A7 (1H8(185 #%((12%(. J%0?2 &' H(%$'#$1F' %6 82X8#'5$
.0(68#' J8$'(.C $7'3 J%0?2 5%$ &' 8HH?1'2 $% D''$ YCIL. 8J83
6(%D $7' 82X8#'5$ J'$?852.:  Q5 A?$'(58$1F' Y[UTC B'(D'8&?'



!T "#$%&'( *++,

]'8#$1F' `8((1'(. <B]`.= 8(' 822'2 8. 8 #%DH?'D'5$8(3
#%DH%5'5$ %6 A?$'(58$1F' Y[U;C J71#7 $('8$. $7' #7?%(158$'2
.%?F'5$ H?0D' 'R$'5215A 6(%D $7' .%0$7'8.$ #%(5'( %6 $7'
`01?215A _;\ C%DH?'R:  I70.C A?$'(58$1F' Y[UT 15#?02'. 8?? %6
$7' #%DH%5'5$. %6 A?$'(58$1F' Y[U;C H?0. $7' #%5.$(0#$1%5 %6 8
B]`:

o'(%UF8?'5$ 1(%5 <oeQ= B]`. 8(' $3H1#8??3 8HH?1'2 $% ('D'218$'
21?0$' H?0D'. %6 #7?%(158$'2 .%?F'5$.C %( %$7'( %R121E'2
#%5$8D1585$.C 852 8(' 5%$ $3H1#8??3 0.'2 6%( .%0(#' E%5'
$('8$D'5$:  A. #7?%(158$'2 .%?F'5$. 15$'(8#$ J1$7 $7' B]`C $7'
oeQ .'(F'. $% ('20#' $7' ('20#$1F' 2'#7?%(158$1%5 %6 $7'
#7?%(158$'2 .%?F'5$.C J71#7 %R121E'. $7' 1(%5: Q5 0.' %6 $71.
D'$7%2C ICE 2'A(82'. $% NCE 1.%D'(.C J71#7 D83 $7'5
2'A(82' $% F153? #7?%(12' 852 '$7'5':

B]`. 8(' 6('/0'5$?3 #%5.$(0#$'2 8. 6055'?U852UA8$' .3.$'D.C
J7'(' 1DH'(D'8&?' 6055'?. 21('#$ A(%052J8$'( $7(%0A7
('8#$1F' oeQ H'(D'8&?' A8$'.:  [7'5 H(%H'(?3 2'.1A5'2C $7'
1DH'(D'8&?' 6055'?. 15#('8.' $7' A(%052J8$'( 7'82 852
21('#$ A(%052J8$'( $7(%0A7 $7' H'(D'8&?' A8$'. 8$ 85
15#('8.'2 F'?%#1$3:  A?$7%0A7 $71. #%561A0(8$1%5 #85 ('20#' $7'
D8$'(18? #%.$. 6%( B]` #%5.$(0#$1%5C 1$ 1. H(%&8&?3 5%$
8HH(%H(18$' 8$ "K *:  [1$7%0$ 8 #%DH'$'5$ 8/01$8(2 &'?%J $7'
#%5$8D158$'2 A(%052J8$'(C $7' 1DH'(D'8&?' 6055'?. J%0?2
5%$ 21('#$ A(%052J8$'( $7(%0A7 $7' B]` A8$'.:  Y1F'5 $7' 71A7
732(80?1# #%520#$1F1$3 %6 $7' 6%(D8$1%5C $7' #%5.$(0#$1%5 %6 8
.0661#1'5$?3 H%(%0. B]` J%0?2 &' 21661#0?$:  `'#80.' %6 $7'.'
#%5.$(815$.C $7' B]` J%0?2 H(%&8&?3 5''2 $% &' #%5.$(0#$'2
8#(%.. $7' '5$1(' 2%J5A(821'5$ '2A' %6 #%5$8D158$'2 E%5'
852 &' #%55'#$'2 15$% $7' 052'(?315A #%561515A E%5':

A?$7%0A7 B]`. 8(' '66'#$1F' 8$ ('20#15A $7' #%5#'5$(8$1%5. %6
D853 %6 $7' C"C.C $7'3 H(%20#' 052'.1(8&?' A(%052J8$'(
/08?1$3 1DD'218$'?3 2%J5A(821'5$ %6 $7' B]`:  I7' 052'.1(8&?'
'66'#$. 15#?02' 15#('8.'2 HfC 2'#('8.'2 21..%?F'2 %R3A'5C
852 6'((%0. 1(%5 ?'8#715A:  A?$7%0A7 $7'.' '66'#$. 8(' A'5'(8??3
?1D1$'2 $% $7' A(%052J8$'( 1DD'218$'?3 2%J5A(821'5$ %6 $7'
B]`C $7' 8/016'( ('.1?1'5#3 1. 71A7?3 .1$'U.H'#161#:

I7' #%5.$(0#$1%5 %6 8 B]` 852 (1H8(185 #%((12%(. 8?$'(58$1F'
J%0?2 H(%F12' 85 8221$1%58? ?'F'? %6 '66'#$1F'5'.. #%DH8('2 $%
$7' (1H8(185 #%((12%(. 8?%5':  I7' B]` 78F' 85 1DD'218$'
'66'#$ %5 $('8$15A H8..15A A(%052J8$'( 852 $7'('6%(' ('20#'
$7' 70D85 7'8?$7 'RH%.0(' H%$'5$18? 852 H(%F12' 85 8221$1%58?
?'F'? %6 H(%$'#$1%5 6%( $7' .0(68#' J8$'(.:

A?$7%0A7 $7' #%5.$(0#$1%5 %6 $7' B]` J%0?2 ('.0?$ 15 8 .7%($U
$'(D (1.P $% .1$' #%5.$(0#$1%5 J%(P'(.C $71. (1.P J%0?2 &'
D151D1E'2 $7(%0A7 $7' 0.' %6 H(%H'( H'(.%58? H(%$'#$1F'
'/01HD'5$:

I7' B]` 852 (1H8(185 #%((12%(. 8?$'(58$1F' 15#?02'. $7' Y4Q
15F'.$1A8$1%5 852 H'(6%(D85#' D%51$%(15A 6%( 9+ 3'8(.:  I7'
'.$8&?1.7D'5$ %6 LKC. 1. ('205285$ J1$7 $7' .%1? ]'D'218?
A#$1%5 A?$'(58$1F' 852 8221$1%58? LKC 8A(''D'5$. 6%(

A(%052J8$'( 8(' 1DD8$'(18? 6%( $7' #%.$ '.$1D8$1%5:  I7' 61(.$
3'8( #%.$ %6 $7' B]` 852 (1H8(185 #%((12%(. 8?$'(58$1F' 1.
l*CV!_C;*9C J71#7 15#?02'. $7' Y4Q 15F'.$1A8$1%5Z $7' 2'.1A5C
#%5.$(0#$1%5C 61(.$ 3'8( %H'(8$1%5C 852 H'(6%(D85#' .8DH?15A
%6 $7' B]` 852 (1H8(185 #%((12%(.Z 852 $7' ?%5AU$'(D
A(%052J8$'( .8DH?15A:  B'(6%(D85#' .8DH?15A #%0?2 #%5$150'
6%( 9+ 3'8(.:   I7' ?%5AU$'(D #%.$. 6%( $7' B]` 852 ]1H8(185
C%((12%(. A?$'(58$1F' J7'5 21.#%05$'2 8$ _ H'(#'5$  1521#8$'.
8 9+U3'8( NB[ %6 l;C\*\CV*\:

>:,/)&+,-9/ UPHKC  U)(A&<M+,/) @A*0-&LE =-1B7+)L/
,( ;/</)+::2 !M&/< Q)/+,*/&, P()W1E +&< R"81
A?$'(58$1F'. Y[U_ 852 Y[U, 2166'( %5?3 15 $7' A(%052J8$'(
21.H%.8? %H$1%5:  Q5 A?$'(58$1F' Y[U_C A(%052J8$'( 1. 21.#78(A'2
21('#$?3 $% $7' M'2'(8??3 "J5'2 I('8$D'5$ [%(P. <M"I[=C
J7'('8. 15 A?$'(58$1F' Y[U,C A(%052J8$'( 1. $('8$'2 852
21.#78(A'2 $% $7' 82X8#'5$ J'$?852.:

Y(%052J8$'( H0DH15A 1. 8 #%5F'5$1%58? D'$7%2 6%(
#%5$815D'5$ %( ('D%F8? %6 #%5$8D158$'2 A(%052J8$'( 6(%D 8
.1$':  ER$(8#$1%5 J'??. 8(' 15.$8??'2 5'8( #%5$8D1585$ 7%$.H%$.
$% ('D%F' A(%052J8$'( #%5$8D158$1%5: B0DH15A 8?.% 78. $7'
#8H8&1?1$3 %6 732(80?1#8??3 #%5$81515A A(%052J8$'(
#%5$8D158$1%5C J71#7 D83 H('F'5$ $7' .''H8A' %6
#%5$8D158$'2 A(%052J8$'( 15$% 82X8#'5$ .0(68#' J8$'(.:
ER$(8#$'2 A(%052J8$'( 1. $7'5 $('8$'2 852 21.H%.'2:

I7' 'R$(8#$1%5 J'?? 5'$J%(P J%0?2 #%5.1.$ %6 !9 'R$(8#$1%5 J'??.C
#%5.$(0#$'2 $% *T 6''$ &?.C %5 $7' 2%J5A(821'5$ H'(1D'$'( %6
"K * $% 822('.. A(%052J8$'( 21.#78(A15A $% .0(68#' J8$'(C
852 9 'R$(8#$1%5 J'??.C #%5.$(0#$'2 $% *T 6''$ &?.C $% $('8$ $7'
e"C .%0(#' 8('8 15 $7' ̀ 01?215A _;\ C%DH?'R:  ER$(8#$1%5 J'??.
J%0?2 &' .H8#'2 8$ 85 8HH(%R1D8$' *++U6%%$ 15$'(F8?C J71#7 1.
'.$1D8$'2 $% 732(80?1#8??3 #%5$815 A(%052J8$'(:

I7' A(%052J8$'( H0DH15A 8?$'(58$1F' 1. 1DD'218$'?3 '66'#$1F'
15 #%5$815D'5$ 852 ('D%F8? %6 #%5$8D158$1%5 852 $7'('6%('
H(%$'#$1F' %6 70D85 7'8?$7:  I7' H(%H%.'2 'R$(8#$1%5 J'??.
82X8#'5$ $% $7' J'$?852. J%0?2 H('F'5$ #%5$8D158$'2
A(%052J8$'( 6(%D 21.#78(A15A $% $7' J'$?852. 852 8(' $70.
H(%$'#$1F' %6 C?8.. QQQ .0(68#' J8$'(: Q5 8221$1%5C $7'
H'(6%(D85#' %6 ('D'218? .3.$'D. $78$ ?'8F' #%5$8D158$1%5 %5
.1$' J1?? &' 'F8?08$'2 8$ ?'8.$ 85508??3 $% D'8.0(' H(%A('..
$%J8(2 $7' ]A":  I71. 'F8?08$1%5 J%0?2 15#?02' $7' .H8$18? 852
$'DH%(8? 858?3.'. %6 A(%052J8$'( 28$8 $% 8..'.. J7'$7'(
$7'(' 8(' 15#('8.15AC 2'#('8.15AC %( .$8$1%58(3 $('52. 15 $7'
#%5#'5$(8$1%5. %6 A(%052J8$'( #%5$8D1585$.:  I71. 'F8?08$1%5
J%0?2 &' 0.'2 $% ('#%DD'52 #%5$1508$1%5C 15#('8.'.C %(
2'#('8.'. 15 $7' 50D&'( %6 .8DH?'. 852 $3H'. %6 858?3.'.
('/01('2 $% (''F8?08$' $7' A(%052J8$'( H0DH15A 8?$'(58$1F' 15
.0&.'/0'5$ TU3'8( ('F1'J.:  `'#80.' TU3'8( ('F1'J. 8('
#%5.12'('2 15 $7' D'218U.H'#161# ]'D'218? A#$1%5 A?$'(58$1F'.
6%( .%1?C $7'3 8(' 5%$ '.$1D8$'2 7'(':

f%J'F'( 1$ .7%0?2 &' 5%$'2 $78$ $7' N8F3 1. H('21.H%.'2
8A815.$ $7' 15.$8??8$1%5 %6 5'J A(%052J8$'( H0DH15A .3.$'D.:

For More Tetailed !nformation
I% 7'?H $7' H0&?1# 052'(.$852 852 #%DD'5$ %5 $7' H('6'(('2
#?'850H 8?$'(58$1F' 6%( $7' .1$'C $71. 2%#0D'5$ .0DD8(1E'. 8
50D&'( %6 ('H%($. 852 .$021'.:  I7' $'#751#8? 852 H0&?1#
156%(D8$1%5 2%#0D'5$. H('H8('2 $% 28$' 6%( $7' .1$' 8(' 8F81?8&?'
8$ $7' 6%??%J15A !nformation RepositoryO

NA4 B'5.8#%?8 L1&(8(3
`01?215A _9;

N8F8? A1( 4$8$1%5 B'5.8#%?8
B'5.8#%?8C M?%(128

SUMO  V 8:D: $% _ H:D:
48$O  !+ 8:D: $% _ H:D:
405O  ! H:D: $% T H:D:



!_ "#$%&'( *++,

I7' H('21.H%.1$1%5 1. &'#80.' $7' A(%052J8$'( H0DH15A
('D'21'. 8(' $3H1#8??3 ?%5AU$'(D ('D'21'. $78$ 78F' $(%0&?'
D''$15A $7' ]A". 852 8(' (8('?3 %H$1D1E'2 6%( D8R1D0D
H'(6%(D85#':  A?$7%0A7 $71. 2%'. 5%$ H('#?02' $7' 8HH?1#8$1%5
%6 $7' ('D'23 1$ 15#('8.'. $7' &0(2'5 6%( 1$. 1DH?'D'5$8$1%5:

I7' Y(%052J8$'( B0DH15A 852 N1.#78(A' $% 8 M"I[
8?$'(58$1F' 15#?02'. $7' Y4Q 15F'.$1A8$1%5: I7' 61(.$ 3'8( #%.$ %6
$7' Y(%052J8$'( B0DH15A 852 N1.#78(A' $% 8 M"I[
8?$'(58$1F' 1. l!C!T9C,!_ J71#7 15#?02'. $7' Y4Q 15F'.$1A8$1%5C
"mSC #%DH?185#' .8DH?15AC 852 $7' ?%5AU$'(D A(%052J8$'(
.8DH?15A:  I7' "mSC #%DH?185#' .8DH?15A 852 ?%5AU$'(D
D%51$%(15A #%0?2 #%5$150' 6%( 9+ 3'8(.:   I7' ?%5AU$'(D #%.$.
6%( $7' Y(%052J8$'( B0DH15A 852 N1.#78(A' $% 8 M"I[
A?$'(58$1F' J7'5 21.#%05$'2 8$ _ H'(#'5$ 1521#8$'. 8 9+U3'8(
NB[ %6 l9CT+!CVV+:

>:,/)&+,-9/ UPHGC  U)(A&<M+,/) @A*0-&LE Q)/+,*/&,E
+&< =-1B7+)L/ ,( P/,:+&<1
I7' A(%052J8$'( H0DH15A .#'58(1% 15 A?$'(58$1F' Y[U, 1.
12'5$1#8? $% A?$'(58$1F' Y[U_C 852 1. 5%$ ('H'8$'2 15 $71. .'#$1%5:
A?$'(58$1F' Y[U, 2166'(. 15 $7' 21.H%.8? %H$1%5 6%( $7' 'R$(8#$'2
A(%052J8$'(:  `'#80.' $7' 'R$(8#$'2 A(%052J8$'( D83 'R#''2
$7' /08?1$3 852 /085$1$3 #(1$'(18 6%( $7' M"I[C 85 152'H'52'5$
$('8$D'5$ 852 21.H%.8? %H$1%5 1. 2'F'?%H'2:  ER$(8#$'2
A(%052J8$'( J%0?2 &' H(1D8(1?3 #%5$8D158$'2 J1$7 e"C.C &0$
D83 8?.% 5''2 $('8$D'5$ 6%( 4e"C 852 D'$8? 'R#''285#'.:
I7' $('8$D'5$ .#'58(1% 2'F'?%H'2 15 $71. 8?$'(58$1F' 15#?02'.
81( .$(1HH15A 8. H(1D8(3 $('8$D'5$ 852 A(850?8$'2 8#$1F8$'2
#8(&%5 <YAC= 82.%(H$1%5 8. .'#%528(3 $('8$D'5$:  A1( .$(1HH15A
1. 8 #%5F'5$1%58? D'$7%2 6%( ('D%F15A #7?%(158$'2 .%?F'5$.
852 &'5E'5'C $%?0'5'C '$73?&'5E'5'C 852 R3?'5' <`IEp= 6(%D
'R$(8#$'2 A(%052J8$'(:  A1( .$(1HH15A D83 8?.% 78F' ?1D1$'2
'66'#$1F'5'.. 6%( 4e"C. 852 D'$8?. $('8$D'5$C H%..1&?3
$7(%0A7 .#8?15A H(%#'..'.:  f%J'F'(C ?1/012UH78.' YAC
82.%(H$1%5 J%0?2 &' ('/01('2 8. .'#%528(3 $('8$D'5$ $%
('D%F' ('.1208? 4e"C.C e"C.C 852 D'$8?. 6(%D $7'
J8.$' .$('8D:  A6$'( H(1D8(3 $('8$D'5$C 'R$(8#$'2 A(%052J8$'(
J%0?2 &' (%0$'2 $7(%0A7 .'/0'5$18? YAC 82.%(H$1%5 #851.$'(.
852 $7' J8$'( /08?1$3 J%0?2 &' D'8.0('2 6(%D 8 .8DH?' H%($
15 &'$J''5 $7' YAC #851.$'(.:  A6$'( H(1D8(3 852
.'#%528(3 $('8$D'5$C $7' $('8$'2 A(%052J8$'( J%0?2 &'
21.#78(A'2 $% $7' 82X8#'5$ J'$?852.:

I7' A(%052J8$'( H0DH15A 8?$'(58$1F' 1. 1DD'218$'?3 '66'#$1F'
15 #%5$815D'5$ 852 ('D%F8? %6 #%5$8D158$1%5 852 $7'('6%('
H(%$'#$1F' %6 70D85 7'8?$7:  I7' H(%H%.'2 'R$(8#$1%5 J'??.
82X8#'5$ $% $7' J'$?852. J%0?2 H('F'5$ #%5$8D158$'2
A(%052J8$'( 6(%D 21.#78(A15A $% $7' J'$?852. 852 8(' $70.
H(%$'#$1F' %6 C?8.. QQQ .0(68#' J8$'(: Q5 8221$1%5C 21.#78(A15A
$7' 'R$(8#$'2 852 $('8$'2 A(%052J8$'( $% $7' J'$?852 J%0?2
7'?H D815$815 $7' 'R1.$15A J8$'( &8?85#':

I7' H'(6%(D85#' %6 ('D'218? .3.$'D. $78$ ?'8F'
#%5$8D158$1%5 %5 .1$' J1?? &' 'F8?08$'2 8$ ?'8.$ 85508??3 $%
D'8.0(' H(%A('.. $%J8(2 $7' ('D'218? 8#$1%5 %&X'#$1F':  I71.
'F8?08$1%5 J%0?2 15#?02' $7' .H8$18? 852 $'DH%(8? 858?3.'. %6
A(%052J8$'( 28$8 $% 8..'.. J7'$7'( $7'(' 8(' 15#('8.15AC
2'#('8.15AC %( .$8$1%58(3 $('52. 15 $7' #%5#'5$(8$1%5. %6
A(%052J8$'( #%5$8D1585$.:  I71. 'F8?08$1%5 J%0?2 &' 0.'2 $%
('#%DD'52 #%5$1508$1%5C 15#('8.'.C %( 2'#('8.'. 15 $7'
50D&'( %6 .8DH?'. 852 $3H'. %6 858?3.'. ('/01('2 $%
(''F8?08$' $7' A(%052J8$'( H0DH15A 8?$'(58$1F' 15 .0&.'/0'5$
TU3'8( ('F1'J.:  `'#80.' TU3'8( ('F1'J. 8(' #%5.12'('2 15 $7'

D'218U.H'#161# ]'D'218? A#$1%5 A?$'(58$1F'. 6%( .%1?C $7'3 8('
5%$ '.$1D8$'2 7'(':

I7' Y(%052J8$'( B0DH15A 852 N1.#78(A' $% ['$?852.
8?$'(58$1F' 15#?02'. $7' Y4Q 15F'.$1A8$1%5: I7' 61(.$ 3'8( #%.$ %6
$7' Y(%052J8$'( B0DH15A 852 N1.#78(A' $% ['$?852.
8?$'(58$1F' 1. l*CT*!C_*+C J71#7 15#?02'. $7' Y4Q 15F'.$1A8$1%5C
$7' 2'.1A5C #%5.$(0#$1%5C "mSC #%DH?185#' .8DH?15A 852 $7'
?%5AU$'(D A(%052J8$'( .8DH?15A:  I7' "mSC #%DH?185#'
.8DH?15A 852 ?%5AU$'(D D%51$%(15A J%0?2 #%5$150' 6%(
9+ 3'8(.:   I7' ?%5AU$'(D #%.$. 6%( $7' Y(%052J8$'( B0DH15A
852 N1.#78(A' $% ['$?852. A?$'(58$1F' J7'5 21.#%05$'2 8$
_ H'(#'5$ 1521#8$'. 8 9+U3'8( NB[ %6 l!*C_V9C;_,:

*valuation of Cleanup Alternatives
N15' #(1$'(18 J'(' 0.'2 $% 'F8?08$' $7' 2166'('5$ ('D'218$1%5
8?$'(58$1F'. 1521F1208??3 8A815.$ '8#7 %$7'( 15 %(2'( $% .'?'#$ 8
('D'23: I7' ('?8$1F' H'(6%(D85#' %6 '8#7 8?$'(58$1F' 8A815.$
$7' 515' #(1$'(18 78. &''5 'F8?08$'2: f%J '8#7 8?$'(58$1F'
#%DH8('. $% $7' %$7'( %H$1%5. 052'( #%5.12'(8$1%5 78. 8?.%
&''5 'R8D15'2: I7' 515' 'F8?08$1%5 #(1$'(18 8(' 21.#0..'2
&'?%J: I7' #%DH8(1.%5 %6 $7' 'F8?08$1%5 #(1$'(18 6%( '8#7 %6 $7'
.%1? 852 A(%052J8$'( ('D'218? 8?$'(58$1F'. 1. H(%F12'2 15
I8&?'. ! 852 *C ('.H'#$1F'?3:

I7' EF8?08$1%5 C(1$'(18 0.'2 6%( 'F8?08$1%5 %6 $7' F8(1%0.
#?'850H 8?$'(58$1F'. 8('O

Overall Protection of Human Healt> and t>e *nvironment k
2'$'(D15'. J7'$7'( 85 8?$'(58$1F' '?1D158$'.C ('20#'. %(
#%5$(%?. $7('8$. $% H0&?1# 7'8?$7 852 $7' '5F1(%5D'5$ $7(%0A7
15.$1$0$1%58? #%5$(%?.C '5A15''(15A #%5$(%?.C %( $('8$D'5$:

Compliance Oit> Applicable or Relevant and Appropriate
ReUuirements EARARsF k 'F8?08$'. J7'$7'( $7' 8?$'(58$1F'
D''$. 6'2'(8? 852 .$8$' '5F1(%5D'5$8? .$8$0$'.C ('A0?8$1%5.C
852 %$7'( ('/01('D'5$. $78$ H'($815 $% $7' .1$'C %( J7'$7'( 8
J81F'( 1. X0.$161'2:

Long-term *ffectiveness and Permanence k #%5.12'(. $7'
8&1?1$3 %6 85 8?$'(58$1F' $% D815$815 H(%$'#$1%5 %6 70D85 7'8?$7
852 $7' '5F1(%5D'5$ %F'( $1D':

Reduction of ToVicity, Mobility, or Molume of Contaminants
t>roug> Treatment k 'F8?08$'. 85 8?$'(58$1F'G. 0.' %6
$('8$D'5$ $% ('20#' 78(D60? '66'#$. %6 H(15#1H8? #%5$8D1585$.C
$7'1( 8&1?1$3 $% D%F' 15 $7' '5F1(%5D'5$C 852 $7' 8D%05$ %6
#%5$8D158$1%5 H('.'5$:

S>ort-term *ffectiveness k #%5.12'(. $7' ?'5A$7 %6 $1D'
5''2'2 $% 1DH?'D'5$ 85 8?$'(58$1F' 852 $7' (1.P. $7' 8?$'(58$1F'
H%.'. $% J%(P'(.C ('.12'5$.C 852 $7' '5F1(%5D'5$ 20(15A
1DH?'D'5$8$1%5:

!mplementability k #%5.12'(. $7' $'#751#8? 852 82D151.$(8$1F'
6'8.1&1?1$3 %6 1DH?'D'5$15A $7' 8?$'(58$1F'C 15#?0215A 68#$%(. .0#7
8. $7' ('?8$1F' 8F81?8&1?1$3 %6 A%%2. 852 .'(F1#'.:

Cost k 15#?02'. '.$1D8$'2 #8H1$8? 852 85508? "mS #%.$.C 8.
J'?? 8. H('.'5$ J%($7 #%.$: B('.'5$ J%($7 #%.$ 1. $7' $%$8? #%.$
%6 85 8?$'(58$1F' %F'( $1D' 15 $'(D. %6 $%283G. 2%??8( F8?0': C%.$
'.$1D8$'. 8(' 'RH'#$'2 $% &' 8##0(8$' J1$715 8 (85A' %6 qT+
H'(#'5$ $% U9+ H'(#'5$:



!, "#$%&'( *++,

State W Support Agency Acceptance k #%5.12'(. J7'$7'( $7'
.$8$' 8A(''. J1$7 $7' N8F3G. 858?3.'. 852 ('#%DD'528$1%5.C
8. 2'.#(1&'2 15 $7' ]QC $7' M4C 852 $71. B(%H%.'2 B?85:

Community Acceptance k M%??%J15A $7' H0&?1# #%DD'5$
H'(1%2C $71. #(1$'(18 #%5.12'(. J7'$7'( $7' ?%#8? #%DD051$3
8A(''. J1$7 $7' N8F3G. 858?3.'. 852 H('6'(('2 8?$'(58$1F':
C%DD'5$. ('#'1F'2 %5 $7' B(%H%.'2 B?85 8(' 85 1DH%($85$
1521#8$%( %6 #%DD051$3 8##'H$85#':

@)/'/))/< >:,/)&+,-9/
I7' 6%??%J15A 8?$'(58$1F'. 78F' &''5 .'?'#$'2 8. aH('6'(('2b
6%( .%1? 852 A(%052J8$'(:  I7' N8F3 &'?1'F'. $7'.' 8?$'(58$1F'.
J1?? 82'/08$'?3 H(%$'#$ 70D85 7'8?$7 852 $7' '5F1(%5D'5$C
8$$815 8?? 6'2'(8? 852 .$8$' ('/01('D'5$. <15#?0215A A]A].=C
852 8(' #%.$ '66'#$1F'C 1DH?'D'5$8&?'C 852 '66'#$1F':

I7' K4EBA 852 MNEB 8(' 'RH'#$'2 $% #%5#0( J1$7 $7'
('#%DD'52'2 8?$'(58$1F'.:  f%J'F'(C $7' N8F3C 15 #%5.0?$8$1%5
J1$7 $7' K4EBA 852 MNEBC J1?? 5%$ .'?'#$ 8 6158? 8?$'(58$1F' 05$1?
H0&?1# #%DD'5$ 78. &''5 #%5.12'('2:

3(-:C >:,/)&+,-9/ 3H5C  SOB+9+,-(& +&< !''1-,/ =-10(1+:
M-,7 R"81 1. $7' N8F3G. H('6'(('2 D'$7%2 %6 #?'850H 6%( .%1?:
I71. 8?$'(58$1F' J8. .'?'#$'2 &'#80.' 1$ 1. H(%$'#$1F' %6 70D85
7'8?$7 852 $7' '5F1(%5D'5$C #%DH?185$ J1$7 A]A]. 852 78.
?%5AU$'(D '66'#$1F'5'.. 852 H'(D85'5#':  I7' 'R#8F8$1%5 852
%66.1$' 21.H%.8? #%0?2 &' /01#P?3 #%DH?'$'2 852 1. F'(3 6'8.1&?'
$% #%DH?'$'Z 7%J'F'(C 1$ 8?.% 78. $7' 71A7'.$ #%.$ %6 853 %6 $7'
('D'218? 8?$'(58$1F'.:

U)(A&<M+,/)C >:,/)&+,-9/ UPHNC  V(&-,()/< 6+,A)+:
>,,/&A+,-(& +&< R"81 1. $7' N8F3G. H('6'(('2 D'$7%2 %6
#?'850H 6%( A(%052J8$'(: I71. 8?$'(58$1F' 8??%J. 58$0(8?
H(%#'..'. $% $('8$ 852 ('D'218$' $7' A(%052J8$'( 8. 1$ 1.
D%51$%('2 $% D8P' .0(' $7'(' 1. 5% 8221$1%58? $7('8$ $% 70D85
7'8?$7 %( $7' '5F1(%5D'5$:  I7'(' 1. #0(('5$?3 5% .1A5161#85$
(1.P &'#80.' $7' 'RH%.0(' H8$7J83 1. 5%$ #%DH?'$':  B%$8&?'
J8$'( 6%( NA4 B'5.8#%?8 1. H(%F12'2 &3 C%((3 4$8$1%5C
8HH(%R1D8$'?3 ; D1?'. 6(%D $7' 68#1?1$3:  Q6 $7' H('6'(('2 8?$'(58$1F'
6%( .%1?C A?$'(58$1F' 4UT ER#8F8$1%5 852 "66.1$' N1.H%.8?C 1.
#%DH?'$'2 852 #%5$8D158$'2 .%1? 1. ('D%F'2C 8 H%$'5$18? 60$0('
1DH8#$ $% A(%052J8$'( J%0?2 &' '?1D158$'2:

I71. ('D'23 J8. .'?'#$'2 6%( $7' 6%??%J15A ('8.%5.O

• ER#'H$ 6%( $7' 8('8. 12'5$161'2 6%( ('D%F8?C 2'$'#$'2
#%5#'5$(8$1%5. ('D81515A 15 .%1? 2% 5%$ H('.'5$ 85
058##'H$8&?' $7('8$ $% 70D85 7'8?$7 %( $7' '5F1(%5D'5$
8..0D15A $78$ %5?3 5%5('.12'5$18? 0.'. 8(' H'(D1$$'2:
40(68#' .%1? 8('8. 12'5$161'2 8. 'R#''215A 4CIL. J1?? &'
('D%F'2 852 ('H?8#'2 J1$7 #?'85 61 ? ? $% H('F'5$
058##'H$8&?' 'RH%.0(':

• A?$7%0A7 #%5$8D158$1%5 1. H('.'5$ 15 A(%052J8$'( 8$
#%5#'5$(8$1%5. A('8$'( $785 MNEB YCIL.C 2'$'#$'2
#%5#'5$(8$1%5. 8(' ('?8$1F'?3 ?%J 852 2% 5%$ H('.'5$ 85
058##'H$8&?' $7('8$ $% 70D85 7'8?$7 %( $7' '5F1(%5D'5$
052'( $7' A(%052J8$'( 0.' ('.$(1#$1%5. $% &'
1DH?'D'5$'2 8. H8($ %6 $7' .'?'#$'2 ('D'23:

• I7' #%5$8D1585$ H?0D' 1. .D8?? 852 .$8&?' 852 #%5615'2
$% $7' .78??%J 8/016'(C 852 $7'(' 1. 5% 'F12'5#' %6 %5A%15A
#%5$8D1585$ D1A(8$1%5:

Five-Xear RevieO ReUuirements
`'#80.' $71. ('D'23 J1?? ('.0?$ 15 78E8(2%0. .0&.$85#'.C
H%??0$85$.C %( #%5$8D1585$. ('D81515A %5 .1$' 8&%F' ?'F'?.
$78$ 8??%J 6%( 05?1D1$'2 0.' 852 05('.$(1#$'2 'RH%.0('C 8
.$8$0$%(3 ('F1'J J1?? &' #%520#$'2 J1$715 61F' 3'8(. 86$'( $7'
151$18$1%5 %6 $7' ('D'218? 8#$1%5 $% '5.0(' $78$ $7' ('D'23 1.C %(
J1?? &'C H(%$'#$1F' %6 70D85 7'8?$7 852 $7' '5F1(%5D'5$:

Community Participation
I7' N8F3C 8. $7' ?'82 8A'5#3C 1. 8##'H$15A 6%(D8? H0&?1#
#%DD'5$. %5 $71. H(%H%.8? 6(%D rrrC *++, $% rrrC *++,: c%0
2%5G$ 78F' $% &' 8 $'#751#8? 'RH'($ $% #%DD'5$: Q6 3%0 78F' 8
#%DD'5$C $7' N8F3 J85$. $% 7'8( 1$ &'6%(' &'A15515A $7'
#?'850H: I% #%DD'5$ 6%(D8??3O

Offer oral or Oritten comments 20(15A $7' H0&?1# 7'8(15A.
.#7'20?'2 6%( rrrC *++, 8$ rrrr 6(%D rrrHD $% rrrHD:

Send Oritten comments H%.$D8(P'2 5% ?8$'( $785 rrrC *++,
$%O

S(: Y('A C8DH&'??
]'D'218? B(%X'#$ S858A'(
N8F8? A1( 4$8$1%5 B'5.8#%?8
C%2' **++C 9!+ h%75 I%J'( ]%82
B'5.8#%?8C M?%(128 9*T+VUT+++
M8RO <VT+= ;T*UT!9_

*-mail comments &3 rrrC *++, $%O

A('A%(3:#8DH&'??s58F3:D1?

I7' N8F3 J1?? ('F1'J #%DD'5$. ('#'1F'2 8$ $7' D''$15A 852
J(1$$'5 #%DD'5$. ('#'1F'2 20(15A $7' #%DD'5$ H'(1%2 &'6%('
D8P15A 8 6158? #?'850H 2'#1.1%5: [(1$$'5 #%DD'5$. J1?? &'
15#?02'2 15 $7' ]'.H%5.1F'5'.. 40DD8(3 #%5$815'2 15 $7'
]'#%(2 %6 N'#1.1%5 6%( "K *:

For More Tetailed !nformation

I% 7'?H $7' H0&?1# 052'(.$852 852 #%DD'5$ %5 $7' H('6'(('2
#?'850H 8?$'(58$1F' 6%( $71. .1$'C $71. 2%#0D'5$ .0DD8(1E'. 8
50D&'( %6 ('H%($. 852 .$021'.: I7' $'#751#8? 852 H0&?1#
156%(D8$1%5 2%#0D'5$. H('H8('2 $% 28$' 6%( $7' .1$'. 8('
8F81?8&?' 8$ $7' 6%??%J15A !nformation RepositoryO

NA4 B'5.8#%?8 L1&(8(3
`01?215A _9;
N8F8? A1( 4$8$1%5 B'5.8#%?8
B'5.8#%?8C M?%(128 9*T+V



!V "#$%&'( *++,

,lossary of Terms

Applicable or Relevant and Appropriate ReUuirements
EARARsFY I7' 6'2'(8?C .$8$'C 852 ?%#8? '5F1(%5D'5$8? (0?'.C
('A0?8$1%5.C 852 #(1$'(18 $78$ D0.$ &' D'$ &3 $7' .'?'#$'2
#?'850H 8#$1%5 052'( CE]CLA:

C>emicals of Concern ECOCsFY A .0&.$85#' 2'$'#$'2 8$ 8 ?'F'?
852^%( 15 8 ?%#8$1%5 J7'(' 1$ #%0?2 78F' 85 82F'(.' '66'#$ %5
70D85 7'8?$7 852 $7' '5F1(%5D'5$:

C>emicals of Potential Concern ECOPCsFY A .0&.$85#'
2'$'#$'2 8$ 8 ?'F'? 852^%( ?%#8$1%5 $78$ J8. 2'$'(D15'2 20(15A
$7' ]Q $% H%..1&?3 78F' $7' H%$'5$18? 6%( 82F'(.' '66'#$. %5
70D85 7'8?$7 852 $7' '5F1(%5D'5$:

Compre>ensive *nvironmental Response, Compensation,
and Liability Act EC*RCLAFY A M'2'(8? ?8J 8?.% P5%J5 8.
a40H'(6052:b I71. ?8J J8. H8..'2 15 !\V+ 852 D%2161'2 15
!\V_ &3 $7' 40H'(6052 AD'52D'5$. 852 ]'80$7%(1E8$1%5 A#$
<4A]A=: I71. ?8J #('8$'2 8 .H'#18? $8R $78$ A%'. 15$% 8 $(0.$
6052 $% 15F'.$1A8$' 852 #?'850H 8&852%5'2 %( 05#%5$(%??'2
78E8(2%0. J8.$' .1$'.: f%J'F'(C M'2'(8? 68#1?1$1'. 8(' 6052'2
.'H8(8$'?3:

*cological Risk Assessment E*RAFY A5 'F8?08$1%5 %6 #0(('5$
852 60$0(' H%$'5$18? 6%( 82F'(.' '5F1(%5D'5$8? '66'#$. 6(%D
'RH%.0(' $% .1$' #%5$8D1585$.:

Feasibility Study EFSFY A ('H%($ $78$ H('.'5$. $7' 2'F'?%HD'5$C
858?3.1.C 852 #%DH8(1.%5 %6 #?'850H 8?$'(58$1F'.:

,roundOater Cleanup Target Levels E,CTLsFY Y(%052J8$'(
/08?1$3 ?'F'?. '.$8&?1.7'2 &3 $7' M?%(128 A2D151.$(8$1F' C%2':
C%5$8D1585$ ?'F'?. 'R#''215A $7'.' F8?0'. D0.$ &' ('20#'2
$% &'?%J $7'.' F8?0'.:
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