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APPENDIX L

LOGS OF BORINGS AND WELL INSTALLATION DETAILS FOR
USAEHA, USATHAMA, AND USACE (CDM) MONITORING WELLS



ety

US ARMY ENVIRONMENTAL HYGIENE AGENCY

, 002572
DRILLING Log
PROJECT - 38-26-0104 DATE 24 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr.
Ack
DRILL RIG Acker 11 BORE HOLE 1
Page 1 of 4
SAMFLE -
TYPE
BLOWS
DEPTH |PER 6 IN DESCRIPTION REMARKS
Mediuq brown silty sand, fine in |Hit stone.
— Bs grain size.
Stone Possible backfill for
berm of pond.
Medium brown fine silty sand with|Very moist
5 some clay .
N I
10
‘
] Tan fine silty sand with some Wet - auger sat for 2
. clay - days before finishing.
— e
BS
15 Medium brown silty sand vith clav [Damp

USAEHA Fornm 95, 12 Aug- 74




US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG

PROJECT  _38=26-0104

LOCATION I@nzﬁon1AAP

002573

DATE 24 1an an
DRILLERS

1LT Corbite
Mr. Kestner

DRILL RIG .Acker 11

BORE HOLE X

Page 2 of ¢4

SAMFLE
TYPE

BLOWS

- DESCRIPTION

REMARKS

DEPTH |PER 6 IN

Med brown silty sang with clay

30

—-——————_-‘——————-—.

USAEHA Form 95, 12 Aug 74




Y US ARMY ENVIRONMENTAL HYGIENE AGENCY

002574
DRILLING LoG
PROJECT  28-26-010 DATE 24 Jan s0
- LOCATION Longhorn AAP DR”.LERS LT Corbiter, Mr. Kestner
’ Acker II )
DRILL RIG BORE HOLE Fiss ’3 —
SAMFLE
TYPE
BLOWS .. .
DEPTH PER 6 IN DESCRIPTION -~ REMARKS
Medium brown silty ;and with clay . |
35
40 =————
e
45

USAEHA Form 95, 12 Aug 74




. US ARMY ENVIRONMENTAL HYGIENE AGENCY

002575
DRILLING LOG :
PROJECT 38-26-0104 | DATE 24 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbitr, Mr. Kestner
DRILL RIG Acker II BORE HOLE 2
' Page 4 of 4
SAMFLE
TYPE
BLOWS

. |DEPTH |PER 6 IN DESCRIPTION a REMARKS

Medium brown silty sand with clay

Gray clay mixed with sand

MB

50 Bottom of hole

USAEHA Form 95, 12 Aug 74
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. US ARMyY ERVIRONMENTAL HYGIENE AGENCY

DRILLING LoG

002576

PROJECT 38-26-0104 DATE 24 Jan 80
LOCATION Longhorn aAp DRILLERS LT Corbire. Mr. Kestner
Top of berm
Acker IT é
DRILL RIG BORE HOLE -2
SAMF LE
BLor—
DEPTH |PER 6 IN DESCRIPTION REMARKS
— MediuﬁAbrown fine silty sand. Fairly dry.
5 BS -
Brick red fine silty sand with v
o BS some clay Fairly dry
S———t—
Tan fine silty sand with some Getting wet
- clay
L
15

USAEHA Form 95, 12 Aug’ 74
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US ARMY ENVIRONMENTAL HYGIENE AGENCY

00257
DRILLING L0G ‘
PROJECT _38-26-0104 DATE 24 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr. Kestner
Top of berm '
Acker II -
DRILL RIG BORE HOLE o2
SAMFLE
TYPE
BLOWS
DEPTH |PER 6 IN DESCRIPTION REMARKS
Tan fine silty sand.with some Getting wet
- clay
20 1
25__________________________g'r _______ ¢
N
N Light tan silty sand with very Wet
| little clay
30

USATHA Form 95,

12 Aug 74



. US ARIY ENVIROMSENTAL HYGIenE Acency

(302578
DRILLING Lo
PROJECT  28=26-0104 DATE 24 Jan &0
LOCATION Longhorn AAP . DRILLERS LT Corbitt, Mr. Kestner
Top of berm
Acker II . * 2 -
DRILL RIG BORE HOLE 2
SAMFLE
TYPE
BLOWS .-
DEPTH |PER 6 IN DESCRIPTION REMARKS
Light tan silty sand, with very
— little clay
35
40“
45

USAEHA Form 95, 12 Aug 74




US ARMY ENVIRONMENTAL HYGIENE AGENCY

002579
DRILLING Log
38-26-0104 24 Jan 80
PROJECT DATE
LOCATION TLomghorn aar DRILLERS LT Corbite, Mz, wocipeo,
Top of berm ’
DRILL RIG . Acker 1r BORE HOLE 2
Page 4 of 4
SAMFLE
EZS-S--S ‘ ‘ -
DEPTH |PER 6 IN DESCRIPTION - REMARKS
Light -tan silty sand with very
— little clay
— . . Well 52! deep
7] v
Tan clay, medium plastic -
Bottom of hole

USAEHA Form 95, 12 Aug 74
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" US ARMY ENVIRONMENTAL HYGIENE AGENCY

-~
002530
DRILLING LOg
PROJECT 38-26-0104 DATE 25 Jan 80
LOCATION Longhorn AAP DR“_LERS LT Corbitr, Mr. Kestner
North side of rocket. Wash rock.
SUI T disTuroeg -
Acker IT 3
DRILL RIG BORE HOLE 2
SAMFLE
TYPE ..
BLOWS : )
DEPTH |PER 6 IN DESCRIPTION - REMARKS
Medium brown fine silty sand. Damp
Tan fine silty sand with some -
5 —— clay.
“™BS
— Wet
' 4
10
BS
Water running out of
hole.
15

USAEHA Form 95, 12 Aug 74




gy

L 1

PROJECT
LOCATION

US ARMY ENVIRONME

_38-26-0104

NTAL HYGIENE AGENCY

1o
DRILLING Log 002581

Longhorn Aap

North side of rocket.

Wash rock.

DATE 25 Jan 80

DRILLERS LT Corbirt My Kestner

Surface disturbed,

DRILL R]

G _ Acker II

BORE HOLE —__3

Page 2 of 4

DEPTH

SAMFLE
TYPE
BLOWS

PER 6 IN

DESCRIPTION

REMARKS

20

25 ]

30

Tan fine silty sand with some clay

USAEHA Form 95,

12 Aug 74




. US ARIY ENVIRONENTAL

HYGIENE AGENCY

002582
DRILLING 106
PROJECT _38-26-0104 — DATE 25 Jan 80
LOCATION _Longhorn asp DRILLERS = LT Corbitt, mr. xesenes
North side of Rocket. yash rack,
Suriace disturbeq — : o
: 3
DRILL RIG Acker 11 BORE HOLE Fape s or
SAMFLE
TLos—
DEPTH |PER § IN DESCRIPTION REMARKS
Tan fine silty sand"with some clay
35—
[
45

USAEHA Form 95, 12 Aug 74




US ARMy ENVIRONMENTAL HYGIENE AGENCY

02583
DRILLING Log
PROJECT 3—25—0104 DATE 25 Jan 80 —
LOCATION Enghorn AAP DR”_LERS LT Corbitt, Mr. Ke§_mer
North side of Rocket. Wash rack. . .
Surface disturb‘ecd . \ : :
DRILL RIG Acker T BORE HOLE 3
Page 4 of ¢4
SAMFLE
BLor— :
DEPTH PER 6 IN DESCRIPTION ) REMARKS
"2 Medium brown silty :lay. Hangs to auger
50‘—;‘_““.' “““““““““““““ :._ET“; “““““
Bottom of hole :
[ 4

USAEHA Form 95, 12 Aug 74



S

PROJECT
LOCATION

US ARMY ENVIRONMENTAL HYGIENE AGENCY

38-26-

DRILLING LOG

0104

Longho

002584

DATE 26 Jan 80

™ AAP

DRILLERS

10 feet to east side of road

LT Corbict, Mr. Kestner

DRILL RIG

Acker It BORE HOLE

%

Page 2 of 4

SAMFLE
TYPE

DEPTH

BLOWS
PER 6 IN

DESCRIPTION

REMARKS

30

Tan fine silty sand*with some clay

Water

USAEHA Form 95, 12 Aug 74

Page 1 of 4 missing in all copies provided.




US ARMY ENVIRONMENTAL HYGIENE AGENCY o
00258:
DRILLING LoG |

PROJECT 38-26-0104 DATE 26 Jan 80
LOCATIOH Longhorn AAPp DRILLERS LT Corbite, M. Kestner
10 feer to east side of road -
Acker II .
DRILL RIG _Acker BORE HOLE 4
Page 3 of 4
SAMFLE
TYPE
BLOWS : ..
DEPTH PER 6 IN DESCRIPTION REMARKS
Tan fine silty sand.with some clay
. MB
35— -
v
40 e
45

USAEHA Form 95, 12 Adg 74



et

US ARMY ENVIROMMENTAL HYGIENE AGENCY

002586
DRILLING LOg

38-26-0104 26 Jan 80
PROJECT £ DATE 27
LOCATION Longhorn Aap DRILLERS LT Corbitt, Mr. Kestner
10 feet to east side of road
Acker II 4
DRILL RIG Acker BORE HOLE
Page 4 of 4
SAMFLE
B0 : |
DEPTH |PER 6 IN DESCRIPTION - REMARKS
Tan fine siley sand-bith some clay>
— Medium brown silty clay. Hangs' to auger
Bottom of hole
[ 4
55 e
60

USAEHA Form 95, 12 Aug 74



S—

US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING Log

PROJECT _38-26-0104 DATE

LOCATION ~Lomghorn asp

002587

26 Jan 80

DRILLERS LT Corbitt, Mr. Kestner

BORE HOLE —_s

Acker II
DRILL RIG T
SAMF LE
TYPE
BLOWS
DEPTH |PER 6 IN DESCRIPTION REMARKS
Gravel, reddish in cglor
= | Medium brown, silty sand
Tan silty sand with some clay
S5 MB
Brown fine'sand-silt
L w
’ Brick red fine silty sand with Fairly dry
— MB Some clay.
[ 4
10—
MB Tan silty fipe sane with clay,
15 14-16"

USAEHA Form 95, 12 Aug 74




US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING Log 002588
BROJECT 38-26-010¢ | DATE 28 7 89
LOCATION Longhorn AAP DRILLERS LT Corbirct, Mr, Kestnef
DRILL RIG Acker I BORE HOLE 3
Page 2 of 4
SAMF LE
TYPE
DEPTH PER 6 IN , DESCRIPTION REMARKS
Tan silty fine sand with clay
20
R s P | WI _-..___--__:
30 Wet

USAEHA Forn 95, 12 Aug 74



US ARMY ENVIRONMENTAL HYGIENE AGEnCY |
DRILLING Log 002589

PROJECT 38-26-0104 DATE 26 Jan 80
LOCATION Longhorn AaP DRILLERS LT Corbitet, Mr, Kestner
DRILL RIG Acker 1x BORE HOLE 3
Page 3 of &4
SAMFLE
TYPE
BLOWS .
DEPTH {PER 6 IN DESCRIPTION REMARKS
Tan silty fine sand.with clay
35— -
v
40 ———e
45

USAEHA Form 95, 12 Aug 74



US ARMY ENVIRONMENTAL HYGIENE AGENCY

e
DRILLING Log
PROJECT  .28-26-0104 DATE 28 Jan &0
LOCATION Longhorn AAP DRILLERS L_'.I;Corbitt, Mr. Kestner
Acker 1T '
DRILL RIG o BORE HOLE 2
Page 4 of 4
SAMFLE
TYPE
_ BLOWS
DEPTH |PER 6 IN DESCRIPTION REMARKS
45 .
Medium brown silty'Elay. Hangs to auger,
60 T
[Bottom of hole  —————————[Well depth 60 feet

USAZHA Form 95, 12 Aug 74




US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING Log

1002591

PROJECT _38-26-0104 DATE 26 Jan 80
LOCATION Longhorn aap DRILLERS LT Corbitr, ur. Kestner
Top of berm
Ack IT -
DRILL RIG . Acker BORE HOLE -
Page 1 of 4
SAMFLE
TYPE
BLOWS
DEPTH |[PER 6 IN DESCRIPTION REMARKS
Medium brown silty sand. Moist
Brown silty sand
5 Bs -
Brick red silety clay with fine 4
10 BS sand
Light tan silty fine sand with Moist
— some clay.
BS
15
USAEHA Form 95, 12 Aug 74




US ARMY ENVIRONMENTAL hYGIENE AGENCY

DRILLING L0G 002592
PéOJECT 38-26-0104 DATE 25 Jam 20
LOCA]‘ION Longhorn AAP DRILLERS LT Corbitt, My, Kestner
Top of berm
DRILL RIG Acker 11 BORE HOLE —
Page 2 of 4
SAMF LE
TYPE
BLOWS ..
DEPTH |PER 6 IN DESCRIPTION ' REMARKS
Light tan silty fime sand with
— some clay,
20 Water _

Light tan sandy siit

Water

BS
30 29-31 f¢t

USAEHA Form 95, 12 Aug 74



US ARMY ENVIRONMENTAL RYGIENE AGENCY

2593
DRILLING L0g 00

PROJECT‘ _ 28-26-0104 DATE 26 Jan 80
LOCATION Longhorn AAP' DR“.LERS LT Corbitr, Mr, Kestner

Top of berm

DRILL RIG Acker 1r BORE HOLE —_ ¢

Page 3 of 4

SAMF LE
TYPE

BLOWS

DEPTH [PER 6 IN DESCRIPTION : REMARKS

Light'tan sandy silt ﬁW

Medium brown silty clay -

45

USAZHA Form 95, 12 Aug 74



US ARMY ENVIRCHMENTAL RYGIENE Aczncy

002594

DRILLING Log

38-26-0104 26 Jan 80
PROJECT 2 DATE =
Longhorn AAP LT Corbitt, Mr. Kestner
LOCATION DRILLERS
Acker II 6
DRILL RIG BORE HOLE -2
SAMFLE
TYPE
FEET BLOWS ]
DEPTH [PER 6 IN DESCRIPTION REMARKS
50 | _ Well depch
Gray fine sandy clay
T v
55“
60 BOTTOM OF HOLE

USAEHA Form 95, 12 Aug 74




US ARMY ERNVIRONMENTAL HYGIENE AGENCY

002595
DRILLING Log
38-26-0104 27 Jan 80
PROJECT 277 DATE i
_ LOCATION Longhorn AAP DRILLERS »IﬁCorbitt, Mr. Kestner
Edge of Road
: Acker II ' . 7
DRILL RIG .Ac BORE HOLE 2
SAMFLE
TYPE
FEET  [BLOWE
DEPTH |PER 6 IN DESCRIPTION REMARKS
Medium brown silty Sand
Moist
- Tan silty sand, fine Moist
5 -
BS
[ 4
10 ————
] és.
— Water ~
15 ]

USAEHA Form 95, 12 Aug 74




US ARMY ENVIRCNMENTAL HYGIENE AGENCY

002596
DRILLING LOG -
PRUJECT 38‘20‘0104 DATE 27 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbite, Mr. Kestner
Edge of Road
Acker II 7
DRILL RIG Acker BORE HOLE
: Page 2 of 4
SAMFLE
TYPE
FEET BLOWS -
DEPTH PER 6 IN DESCRIPTION REMARKS
: BS Tan silty sand, fige Moist '
20
— Water
[ 4
30
35

USAEHA Form 95, 12 Adg 74



. US ARMY ENVIRONMENTAL HYGIENE AGENCY

00259%
- bt {
DRILLING Log
38-26-0104 27 Jan 80
PROJECT DATE
Longhorn AAP LT Corbitt, Mr. Kest e

LOCATION “2Zeoorn DRILLERS i

Edge of Road

7
DRILL RIG Acker 11 BORE HOLE T
SAMFLE
TYPE
FEET |BLOWS
DEPTH |PER 6 IN DESCRIPTION REMARKS
Tan silty sand, fine Moist
40__
Tan fine silty sand w clay
' 4
45
— Gray fine sandy clay
50 BOTTOM OF HOLE

USAEHA Form 95, 12 Aug 74




7"”"

US ARMY ENVIRONMENTAL HYGIENE AGENCY

002598
DRILLING LoG
PROJECT' 38-26—0%04 DATE 27 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr. Kestner
Edge of Road
DRILL RIG Acker u BORE HOLE  —
SAMFLE
TYPE
FEET [BLOWS
DEPTH |PER 6 IN DESCRIPTION REMARKS
55
60 Well depth

USAEHA Form 95, 12 Aug 74



US ARMY ENVIRONMENTAL HYGIEKE AGENCY

DRILLING L0G

002599

. 38-26-0104 - 27 Jan 80
PROJECT — DATE
hor . T Corbitt, Mr.
LOCATION Longhorn AAP _ DRILLERS L oroitt, Mr
Top of Berm
Ack 11 . . 8
DRILL RIG crer BORE HOLE FEEeT 5T
SAMFLE
TYPE
FEET  [BLOWS
DEPTH {PER 6 IN DESCRIPTION REMARKS
Medium Brown silty sand; some Moist
- clay
5
MB
= Brown fine silty sand
10 e .
MB
= fan tine silty sand u some clay
15 ;

USAFHA Form 95, 12 Aug 74




, US ARMY ENVIRONMENTAL HYGIENE AGENCY

O‘vg JO
DRILLING LOG
PROJECT iS'ZG‘OlO& DATE 27 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbict, Mr. Kestner
Top of Berm
K .
DRILL RIG Acker 11 BORE HOLE 2 ,
Page 2 of 4
SAMFLE
TYPE
FEET IR ToWs ] .
DEPTH |[PER 6 IN DESCRIPTION REMARKS
MB Tan fine silty sand_y some clay
— ‘ Vet
20 X
MB
25 c
B Medium to fine sandy silt Wet
— Water
30

USAEHA Form 95, 12 Aug 74



PROJECT

LOCATION

Top of

US ARMY £

NV IRONMENTAL HYGIENE AGENCY

DRILLING Log 002601

_38-26-010¢

Longhorn Aap

Berm

- 27 J 80
DATE 20 -

DRIU_ERS LT Corbice, Mr. Kestne,

DRILL RI

G _Acker IT

BORE HOLE &

Page 3 of 4

FEET
DEPTH

SAMFLE

TYPE
BLOWS

PER 6 IN

DESCRIPTION

REMARKS

40

50

MB

Tan silty clay

USAEHA Form 95, 12 Aug 74




US ARMY ENVIRONMENTAL HYGIENE AGENCY.

0026062

DRILLING LOG

38-26-0104 27 Jan 80
PROJECT = DATE 2
LOCATION Longhorn asr DRILLERS LT Corbies, Mr. Kestnes
Top of Berm —
DRILL RIG .Acker II BORE HOLE .8
Page 4 of 4
SAMFLE
TYPE
FEET  [Sigme—
DEPTH PER 6 IN DESCRIPTION REMARKS
Tan silty clay -
5 S
Gray sandy clay
— Vell depth
[ 4
60 . |BoTTOM OF HOLE

USAEHA Form 95, 12 Aug 74



US ARMY ENVIRONMENTAL HYGIENE AGEFQCY
DRILLING LOG 002603

PROJECT ~287267010¢ - DATE 28 Y ®0

LOCATION Longhorn AAP DR”_LERS LT Corbitt, Mr. Kestner -
Top of Berm
DRILL RIG Ackertzr . BORE HOLE 2
Page 1 of 4
SAMELE
TYPE
FEET BLOWS : .
DEPTH |PER 6 IN DESCRIPTION REMARKS
fan fine silty sand -
MB
Brown fine silty sand
5 -
1B
[ 4
10
T Tan fine silty sand w some clay
MB
15

USAEHA Form 95, 12 Aug 74



US ARIY ENVIRONMENTAL Hyoiens AGENCY
DRILLING Log - 002604

38~26-0104 28 Jan 80

PROJECT DATE — —
LOCATION Longhorn .f\.AP DRILLERS LT Corbitt, Mr. Kest‘ner

Top of Bermv

——

DRILL RIG Acker 1 BORE HOLE 2

Page 2 of 4

SAMFLE

TYPE
FEET oW

DEPTH {PER 6 IN DESCRIPTION : REMARKS

Tan fine silty sand.w some clay

MB

20 Wet

25

— Water level

30

USAEHA Form 95, 12 Aug 74



it

US ARMY ENVIRONMENTAL wvelens AGENCY |
DRILLING L0G 00260y

PROJECT .38-26-0104 J DATE 28 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr. Kestner

Top of Berm

DRILL RIG .Acker 11 BORE HOLE

Page 3 of 4

SAMFLE
TYPE
FEET [BLOWS

DEPTH |[PER 6 IN DESCRIPTION h REMARKS

Tan rine silty sand w some clay

40

45

USAEHA Form 95, 12 Aug 74



US ARMY ENVIRONMENTAL HYGIENE AGENCY

002606
DRILLING L0G

38-26-0104 28 Jan 80
PROJECT DATE
L h LT C bitt, Mr. Kest
LOCATION ~onshorn asp DRILLERS T Corf i
Top of Berm '
Acker 11 9
DRILL RIG Acker BORE HOLE
Page 4 of 4
SAMFLE
TYPE
FEET W .
DEPTH |PER 6 IN DESCRIPTION REMARKS
‘tan Iine silty sancw some clIqy o
o] Brick red & gray silty clay Wet
50 -
— Well depth
v
55
——
Brown fine silty sand o clay Dry
60 BOTTOM OF HOLE

USAFHA Form 95, 12 Aug 74



, | US ARMY ENVIRCNMENTAL HYGIENE AGENCY

: o J
002607
DRILLING Lpg
PROJECT 3%—26‘0104 DATE 28 Jan 80
LOCATION Longhorn AAP DRILLERS LLCOrbitt, Mr. Kestner
Top of Berm } —
DRILL RIG Acker 11 BORE HOLE .10
Page 1 of 4
SAMFLE
—~ |TYPE
FEET W .. .
DEPTH |PER 6 IN DESCRIPTION : REMARKS
Brown silty sand - Moist
5 -
] Tan fine silty sang o some clay Moist -
10| -
15

USAEHA Form 95, 12 Aug 74



i T
ot ’

US ARMy ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOg

002608

38-26-0104 28 Jan 80
PROJECT = DATE
L horn AAP LT Corbitt, Mr. k t
LOCATION onghorn DRILLERS oroi T estner
Top of Bern
Acker II 10
DRILL RIG z BORE HOLE
Page 2 of 4
SAMFLE
TYPE
FEET  IBIOWS
DEPTH |PER 6 IN DESCRIPTION REMARKS
Tan fine silty sana-w some clay Moist
20 Vater
— Water level
] [ 4
25
MB
30

USAEHA Form 95, 12 Aug 74




US ARMY EPx"a’IRC‘z“,’F”zENTAL HYGIENE AGENCY

DRILLING LOG 002609

PROJECT 38-26-0104 DATE 28 Jan 80
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr. Kestner

Top of Berm

DRILL RJG Acker 1 BORE HOLE .10

Page 3 or &

SAMFLE
TYPE

FEET BLOWS .
DEPTH |PER 6 IN DESCRIPTION REMARKS

Medium brown clay

45

USAEHA Form 95, 12 Aug 74




US ARMY ENVIRGHMENTAL HYGIENE AGENCY
DRILLING LOG 002610

PROJECT 38-26-0104 DATE 28 Jan 80

Longhorn AAP LT Corbitt, Mr. Kestner
LOCATION '

DRILLERS

Top of Berm

o
Page 4 of ¢

DRILL RIg Acker 1 BORE HOLE

SAMFLE

TYPE
FEET — ]
BLOWS

DEPTH |PER 6 IN DESCRIPTION o REMARKS

Medium brown clay

-

— B Well depth

55 ] BOTTOM OF HOLE

JSAEHA Form 95, 12 Aug 74



US ARIY ENVIRONMENTAL pysioye AGENCY |
DRILLING Log 002611

PROJECT

38-26-0104

LOCATION Longhorn AAP

28 Jan 80

DATE

DRILLERS LT Corbitt, Mr, Kestner

DRILL RIG . Acker 11

11
Page 1 of 4

BORE HOLE

SAMFLE

FEET -%%gég——_

DEPTH [PER 6 IN

DESCRIPTION

REMARKS

10

Medium Brown silty sand

Brick red firm silty sand

15

Tan firm S1lty sand

USAEHA Form 95, 12 Aug 74




US ARMY ENVIRONMENTAL HYGIENE AGENCY

002612
DRILLING Log
PROJECT 387267010¢ DaTE 2T
LOCATION Longhorn AAP DR“_LERS LT Corbitt, Mr. Kestner
Acker I7T 11
DRILL RIG BORE HOLE re T
SAMFLE
FEET gEOPHE\S N
DEPTH |PER 6 IN DESCRIPTION REMARKS
Tan firm silty sand -

20

25 ] Getting wet ’

30

USAEHA Form 95, 12 Aug 74



e

US ARMY ENVIRONMENTAL HYGIENE AGENCY
DRILLING L0G 002613

PROJECT . 3&-26-0104

LOCATION Longhorn AAP

DATE 28 Jan 80
DRILLERS LT Corbitt, M:. Kestner

DRILL RIG . Acker 1I

BORE HOLE .1t

Page 3 of 4

SAMFLE -

TYPE
FEET - IoTows T
DEPTH |PER 6 IN DESCRIPTION REMARKS

Tan firm silty sand

35
40| “
45

USAEHA Form 95, 12 Aug 74



US ARMY ENVIRONMENTAL HYGIENE AGENCY

002614
DRILLING LOG |

38-26-0104 28 Jan 80
PROJECT DATE
Longhorn AAP LT Corbitr, Mr. Kestner
LOCATION DRILLERS
11
DRILL RIG . Acker 1I BORE HOLE
_ Page 4 of 4
SAMELE
FEET TYPE
BLOWS ..
DEPTH |PER 6 IN DESCRIPTION . REMARKS
Tan firm silty sanc
=] Brick red éilty clay Dry
S0 BOTTOM OF HOLE
[ 4

USAEHA Form 95, 12 Aug 74




US ARITY ENVIRGNMENTAL HYGIENE AGENCY
| 002615
DRILLING LOG

38-26-0104 2 Fb 80
PROJECT DATE
L h AAP LT Corbitt, Mr. Kestne
LOCATION. —2nEhern DRILLERS L e
0ld Road Bed to Burning Cage
DRILL RIG .Acker II BORE HOLE %
Page 1 of 4
SAMF LE
FEET TYPE
BLOWS : |
DEPTH PER 6 IN DESCRIPTION REMARKS

Brick red gravel 2 silty sand w
— some clay

Brown silty sand w clay

Tan silty sand w clay

5 Brick red silty sand w clay

Tan silty sand

— Damp

Dark tan silty sand w some clay

15

USAEHA Form 95, 12 -Aug 74



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING L0g 002616
. 38-26-0104 2 Feb 80
PROJECT DATE
L h AAP . LT Corbitt, Mr. k
LOCATION —2neher —  DRILLERS e
0ld Road Bed to Burning Cage
Acker II : 21
DRILL RIG BORE HOLE
Page 2 of 4
SAMFLE
TYPE '
FEET 15T OWS - |
DEPTH |PER 6 IN DESCRIPTION REMARKS
Dark tan silty sand w some clay
R0 Cetting wert; Water level
' 4
30 Vet

USAEHA Form 95, 12 -Aug 74



e

;’ 'i

- US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG

002617

38-26-0104 2 Feb 80
PROJECT DATE
LOCATIDN Longhorn AAP DRILLERS LT Corbite, Mr, Kestne:
O0ld Road Bed to Burning Cage
Ack 21
DRILL RIG  Acker 11 BORE HOLE
‘ Page 3 of 4
SAMFLE
FEET  |Typg
BLOWS :
DEPTH |PER 6 IN DESCRIPTION REMARKS
Dark tan silty sand w some clay
35 | - A -
Tan intermixed w gray silty clay
' 4
40
45

USAEHA Form 95, 12 Aug 74
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US ARMY ENVIRGHMENTA

002818

DRILLING Los
PROJECT  _38-26-010¢ DATE ~_2Feb 80
> (%
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr. Kestner
0ld Road Bed to Burning Cage
DRILL RIG - Acker 11 BORE HOLE .22
Page 4 of 4
SAMFLE
FEET LTYPE
BLOWS
DEPTH |[PER 6 IN DESCRIPTION REMARKS
Tan intermixed w~gray silty clay
50 BOTTOM OF HOLE .
[ 4

USAEHA Form 95,

12-Aug 74
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o US ARMY ENVIRCHMENT AL HYGIENE AGENCY

DRILLING Log 002619
PROJECT 38~25—010% | DATE  2.Feb 80
LOCATION Longhorni AAP DRILLERS IiCoer.:t, Mr. Kestner
DRILL R]G Zcker 1T BORE HOLE .22

f Page 2 of 4

SAMFLE ‘
FEET %_
|DEPTH |PER 6 IN \ DESCRIPTION REMARKS
Tar* silty sand =

20 | )
25 v
30 Water

USAEHA Form 95, 12-Aug 74



US ARMY ENVIRCNMENTAL HYGIENE AGENCY 002620

DRILLING LOG

-2~ 4 2 Feb &
PROJECT  28-26-0104 DATE ZIeb 20
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr. Kestner
Acker II : " 22
DRILL RIG Acker BORE HOLE
Page 1 of ¢4
SAMFLE
FEET TYPE
BLOWS
DEPTH |[PER 6 IN DESCRIPTION REMARKS
Medium brown silty sand v some
clay
] rown silty sand w some clay
5 e ————
- Tan silty sand .
15

USAEHA Form 95, 12 Aug 74




————— e e

US ARITY ENVIRONMENTAL HYGIENE AGENCY
002621
DRILLING L0G

PROJECT  2E72er010 DATE 2 Feb 80
Longhorn AAP LT Corbitt, Mr. Kestner
LOCATION DRILLERS
Ack I1 T 22
DRILL RIG Z=<=f BORE HOLE
Page 3 of 4
SAMFLE
TYPE
FEET BLOWS
DEPTH PER 6 IN DESCRIPTION REMARKS
Tan silty sand

B35 |

Gray sandy clay Hangs to auger

45

USAEHA Form 95, 12- Aug 74



US ARMY ENVIRONMENTAL HYGIENE AGENCY

002622
DRILLING L0G
PROJECT 38-26-0104 DATE 2 Feb &0
LOCATION Longhorn AAP DRILLERS LT Corbitt, Mr. Kestner
DRILL RIG Acker 1r BORE HOLE 22
Page 4 of &4
SAMF LE '
FEE TYPE
’ BLOWS
DEPTH PER 6 IN DESCRIPTION ' REMARKS
Grdy sandy clay Hangs to auger
50 .BOTTOM OF HOLE . -

USAEHA Form 95, 12 Aug 74
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ﬂ PVC Crp 002554

GROUND LEVEL

GROUT

UNIFIED SOIL

LASSIFICATION
BENTONITE SEAL CLASS

STATIC WATER LEVEL L

—

DENOTES
TRANSITION

2" WELL SCREEN

CL

iy

A

CONTAMINATION SURVEY
LONGHORN ARMY AMMUNITION PLANT
MARSHALL, TEXAS

U. S. ARMY TOXIC AND HAZARDOUS

: TAL PROTECTION SYSTEMS, INC, - 1983 MATERIALS AGENCY -
VIR EOtROHE LABERDEEN PROVING GROUND. MARYLAND A




- |
& visua B Ow . ) AQUIF R
§ ::sl /coum.l MAGS WAy CIANSH A TGN 00;‘)¢2'455 ’ ';a’:*
w
g ST LY sand e
B 1/1
# SV Sty sang
é S Lipht hrownish Brey ot e .
4 — Wvellowich hrows
— 10/1 Very sandy cluy 45% sand
— sl Lipht oljve 1vey mottled
- — 1w/l ight olive birown
E S (.'l::vgix_ Sdnd *
b 1 Sandy ¢lay A e : 35
—_ - (.'l.:z_ye_\' $an - :
B — SC 1 3/5 Lipht olive grey mottled W/ L iplr s
| I /71 —_— oL :
~ — Sandy clay 5% fine sung ‘]
= =!I L Light prey mottied w/olive
— 15/ | — —_—
- : | AL 1/4 ¥ s ] —— 74
| Gl /7 Satuly clay 25% fine san
S = = . LI olive prey wnt jeg w/lipht*4
— 20
S *Light ulive Brey mrt leg w/ it
i olive hrown
**olive brown
— 25
' |
- —30
— 35
12 20 e 26 o SiNG VERTICAL SCALE 1~ : 5 ¢
WELL _1Iu] DATE DRILLED 0724742 CONTAMINATION SURVEY |
| STUDY AREA  Active Buming Lovads ™ LONGHORN ARMY AMMUNITION pLANT
f ELEVATION T0p OF STEEL CASING - _ 197, 24 MARSHALL. TEXAS
{
ELEVATION TOP OF PVC RiSER - i U S ARMY TOXIC AND HAZARDOUS
' ELEVATION OF GROUND SURFACE - _ Sdend MATER'ALS AGENCY
SDURCE ENVIRONMENTAL PROTECTION STSTEMS. I¢ . q9p3 ABERDEEN PROVING GROUND, MARYLAND
- \‘




‘_ vx::/}:l. CZLLZ\:. MATERIAL CLASSIFICATION ® FiNES A:E; !
Ot NS Ly san
1/2 | Silty sand
S [|{_SM | 2/2 Yo]]oyﬁiged —_— 12§
i = 2/5 1 Shightiy Clayey silty Sand :
3 SM- ro
% BN I5% ¢lay
> ‘S(' lf‘" . l t
B - Olive brown ve S 30
‘I 7
1 D/10 | Sandy Clay 25% fine sang
Cl 12/12 Light brownish grey unttled
’ w/yellowish brown
Claycy sand 20
SC Light brownish Lrey nottled
A w/ yellowish brown
- | Silty sand w/seams gon silty 71.2
of clay sand mixture 50.6 /9.9 x
— + |37 2(l)~. sandy 10
= . clay {t/mi
- CL |5/4 Light yej lowish brown /min
— Sandy ¢lay 105 fine sung 32,7
- 2/2 [>andy clay 40% {ine sand
—Il cL 3/6 | Light browish §rey mottled with*
E Sk 8/9 1r1v sl Soanm 25
= cL Sandy clay
= B Light brownish grey mottled
— 1 T
= 5/6 [W/yellowish brown
= LCL {7/15{Clay w/seun of iron rock
p— /20 Sandy cliy w/seans ot silty sand
—|] CL+. Light grey 70% clay
—] ] SM Olive yellow 30% silty sand 63 ¢
CL {9/7 Sandy clay’ -
/8
* with yellowish brown
** Silt sand mixture (ML-SM)

| ~BLows pen ¢ ey USING
R 182400 36 SPLITSPOON

VERTICAL SCALE 1" = 5.0

I WELL

102

DATE DRILLED

¥ STUDY AREA _Active Buming Grounds

8

CONTAMINATION SURVEY

. LONGHORN ARMY AMMUNITION PLANT

SOURCE: EXVIRONNENTAL PROTECTION SSTEMS. INC. . 1883

; - 194, 33 MARSHALL. TEXAS

| ELEVATION TOP OF STEEL CASING = :
ELEVATION TOP OF PVC RISER = 193.63 U. S. ARMY TOXIC AND HAZARDOUS
ELEVATION OF GROUND SURFACE = __191.34

MATERIALS AGENCY

ABERDEEN PROVING GROUND, MARYLAND
D-3 .



o

(10"

VISUAL
uss

Blow MATERIAL CLASSIfICATION *
COUNT.

FiNES

Sh-

s o '
4/5 .
7/8 |81 tghtly sandy clay 20 Fine sand

Pale brown mot1led w/yellowish
hrown

5/8

o —

—
17{/]: Slightly sandy clay 1y tine sang

1.

- Pale brown mott ey w/yellowish
3/4 | brown

8/8

11/1p

7/9 |yellowish brown

= Silty sand 15
] SM 5/6 Pale brown mottled with

llllllHlHHH_HlHHHlHHf

Pale brown § yellowish red

8/8
Sundy clay § siit 20% finc sand
ML mixture 7
Pale hrown w/yellowish brown
SM o 18/8 Silty sand 23.0
8/8 |Yellowish brown —
*1 ]Z/z y Ly m’/c} "}J sSeuid Seine 5‘)'2
ML- Sundy silt mixture
%} Pale brown mottled w/yellowish
" =~ brown
Cl. _13/4 {Clay
s 1% Psitty sang 26.3
. Pale brown mottieq w/yel l6wish .
b rown
273 1Clay
L |35
©15/5

| "8LOws per ¢ INCH USING
N 13 240/ 36 SPLITSPOON

VERTICAL SCALE 1750

| werr 109

DAT

§ STUDY AREA _Active

E DRILLED _0/10/82

f ELEVATION TOP OF PVC RISER - V.le
| ELEVATION OF GROUND SURFACE=_ 195,94

SOURCE: ENVIRONMENTAL PROT[CNUNSYSH, Ul

| ‘ CONTAMINATION SURVEY
Burning Lrowwds — — LONGHORN ARMY AMMUNITION PLANT

§ ELEVATION TOP OF STEEL CASING = __ 196. 90 MARSHALL, TE

XAS

e oo W

— 196,72 U.S. ARMY TOXIC AND

MATERIALS AG
| ABERDEEN PROVING GROU

- 1983

HAZARDOUS

ENCY
ND. MARYLAND




STUDY AREA _Active Buming Growunds

} ELEVATION TOP OF STEEL CASING = _183.08

‘“::’s“ c:’;}‘::. MATERIAL CLASSIfICA 10N ¥ !:'r::‘( 5{) ":m‘
o | €50
—_—0 i
i SM O 5/51 8] Ity sand
H/n

8 3 SM /2 Silty sand L f~
—sH H s L STightly clayey Silty sand
B | S/7 L Lr. olive grey mottled w/olive 25

| ——12/2(-Clayey gand - — T
- \
o] [= o 38.4
[ — ] sp-sM 578 Silty sand

- 9/5
[~ — 5/4 | Light olive Lrey wottled w/olive
] — prey
— 15| | — -
i —ISMCH] 272 Stlty sand w/clay seams

h— 3/4 | Light olive grey w/some strong
i = 4/4 | brown 155 clay
— 20| | — SM "4/4 Silty sand
R — 79 Light olive grey 25
— 25
30 )
— 35

{ oms e gmen vane VERTICAL SCALE 1" 5.
! WELL 120 DATE DRILLED 0/20/82 CONTAMINATION SURVEY

LONGHORN ARMY AMMUNITION PLANT
MARSHALL, TEXAS

§ ELEVATION TOP OF PVC RISER -+

8Z.83

§ ELEVATION OF GROUND SURFACE = _210. 28

SOURCE: ENYIRONMENTAL PROTECTION MS. Cv 1383

U. S. ARMY TOXIC AND HAZARDOUS

MATERIALS AGENCY
| ABERDEEN PROVING GROUND. MARYLAND )




N
e

V‘:;‘s“ cz:‘::;_ MATERAL CLASSIFICATION % FINES ‘:;zi
—_— o ’ _U
R 3 S L-Z/l Siltv sand = 15
: 2 avey sa
s & L SC Z;g Clayey sand
- Light yellowish brown mottled 20
2 —_ w/yellowish brown
— 5[] SM | Slightly silty sand 10
L _ [N 2/3 [ Seam ol Sady C13y — 327
i - SC | 7/8 | Clayey sand ** .
1 0 9/9 [S andy cJay ™ 700 Fine <ang
B SC (Clayey sand |
_"_m E M Silty sand .2 x -
i —1 5/5 Olive 25.4 10'3 :
— : 5/9 o : ft/min
- —1{1 SM 1076 Sliphtly clayey silty suand 10
- — | tI.-SM Very sandy silt *** 58.0
i — '(kf?]# Silty sand w/clay seams
__15 : o,
-_ . 3/7 1 Clav 1t. olive g live
- o _1(;11\'}_— 7;9 ji_ry \‘"nf; il\{.t;ert’Y w/olive
It
i — /14 Sandy clay 20% fine sand
8 CL 110/12 Light olive prey wottled w/olive
- /1
— 20 :
- *Light yellowish hrown
N **Light yellowish brown mottled
w/yellowish brown
:' ***Yellowish brown
| — 25 Mpinkish grey
8
) —30
— 35

I *BLOWS PER € INCH USING
H 18 24.0r 36 SPLITSPOON

VERTICAL SCALE 17 = 5.0°

§ WELL 123

DATE DRILLED _6/26/82

Active Burninge Grounds

| STUDY AREA

i ELEVATION TOP OF STEEL CASING :
g ELEVATION TOP OF PVC RISER =
| ELEVATION OF GROUND SURFACE = ___183.85

186,13

CONTAMINATION SURVEY
LONGHORN ARMY AMMUNITION PLANT
MARSHALL, TEXAS

185,03

- 1983

SOURCE- EXVIRONMENTAL PROTECTION SYSTM, C.

U.S. ARMY TOXIC AND HAZARDOUS
MATERIALS AGENCY

ABERDEEN PROVING GROUND, MARYLAND
B S




002629

w::)s“ czﬁ:- MATLRAL CLASSINCATION FINES - ':‘:f:
—————— e 0 Ty
E nE S Lo Ly Sand 1
i 3 i S 5/8 Mk yellowsoh Dreown clavey ooy 3
- B 3 sty said 1S
! S Dark yellowish brown
> SG ShiehtTy «Tayey Sand _ 12
i M. ;é/l.z, Very sandy silt ) 06 4
" <rVery palc brown w/brownish yellow 60,7
8 3 SC Clayey sand seam *
10—t sM [O/8 |Slightly silty sand 112 "-93X
8 R 7/0 Ihark yellowish bhrown H)}min
- E Sandy clay 20% fine sand
— 15| |— v
— Lall 3/5
i — '././9 lLight grey mottled with
- - brownish yellow
L |I= i
— 20| |— -
i . 1/2 {Silty sand ) . 33.4
- —_ 3/3
- =1 sM ,
- — Light prey mottled with
— 25 | 3/5 I.)rownish yellow .3 :
R 75 E
- . 3
5 : *Light grey and brownish yellow
—30
| —35] .
L 18 200 36 ST SP00M VERTICAL SCALE 1" = 5.0°
! WELL 124 DATE DRILLED _7/10/82 CONTAMINATION SURVEY
# STUDY AREA _Active Burning Grounds LONGHORN ARMY AMMUNITION PLANT
§ ELEVATION TOP OF STEEL CASING = ___!80.10 MARSHALL, TEXAS
-
ELEVATION TOP OF PVC RISER = 185,29 U. S. ARMY TOXIC AND HAZARDOUS
§ ELEVATION OF GROUND SURFACE=___183.05 _ MATERIALS AGENCY
SOURCE: EXVIRONMENTAL PROTECTION SYSTEMS. INC. - 1383 ABERDEEN PROVING GROUND. MARYLANDJ{
- e e s o . B s S
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002630

"'j:’:’“‘ c‘;’ﬁ:. MATERE L CLASSIFICATION % 1ngs t:,j::
0 ’ =Ty
— 0 .

a : Sy Slightly silty sand * |
L [ SM | 5/4l Silty sand** 30|
LB sc | M5| Clayey sand 30
i 3 L 6/0_ Lt. yellowish brown w/yellowish red
S N sc | Slightly clayey sand

X - ) 5/6{ Light brownish grey mottled 15

i L 8/11 w/yellowish red

k L 12/1 ) R

! 8 SM- Silty sand 20

f Light brownish grey

} — 10 B . 10 . 71
[ — 5/9 Transition to —

— . , Very silty sand
i — SM L B/7) 1 Tehe brownish erey 45
: — 0/8 )
] —= Clayey silt w/seams of ‘
— 15} | — - sandy clay 40% fine sand| __89.0
- - 35/0
N —_— M. | 6/8 98 |
i p— + 19/710] Light yellowish brown mottled ——
S CL w/yel luwish. red
. ? I RO. 3
L —r 3/4
i = 8/8 -
L = sm | 1/ $53ty sand 38.0
- — Sandy clay 5- 15% fine sand
L 25 CL Light yellowish brown mottled
i 4/5| w/yellowish red 03,8
X /7
. B * Dark yellowish brown

—30
— 35

B *BLOWS PER § INCH USING
j 18,24 ¢r 36 SPUITSPOON
I

VERTICAL SCALE 1" = 5.0°

| WELL _125

DATE DRILLED 6/10/82
STUDY AREA _Active Buming Grounds

CONTAMINATION SURVEY

| ELEVATION TOP OF PVC RISER =

f ELEVATION TOP OF STEEL CASING =

LONGHORN ARMY AMMUNITION PLANT

SOURCE: TXVIRONMENTAL PROT{CUN

§ ELEVATION OF GROUND SURFACE =
SYSTEMS. INC

196,04 MARSHALL, TEXAS
13&3‘1’ U. S. ARMY TOXIC AND HAZARDOUS
MATERIALS AGENCY

- 1883

ABERDEEN PROVING GROUND., MARYLAND
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AT ST

G269
t ‘“::‘s“ c:::::;' MATERIAL CLASSIFICATION ‘: fINES 1 ‘Q::R
4 _0
- saoo[2/2 Clayey silty sand
N i | 2/4 (Lt yvellowish brown w/strone brewmi 20
i * Cl Slightly sandy c¢lay 15% fine sand
— 5 f 4
L : 12/2¢
I & I /20]Slightly cemented & hiphly
compacted clayey silty sand
s 15% silt
= SM- 8¢ 7% clay 2.0
10 [, 4Pinkish grey mottled w/st rong 22
L 12/13,
i . lS/l.D”Uw”
i 3
! — 15 ~ ,
= 7/9 |Silty sand 20
; ! SM{u/1d
. i Pinkish grey mottled w/strong
] brown .
— 20 = _ .
i 1S/185lightly sandy clay w/seams of
CL 19/20s1lty sand
-  — Pinkish grey mottled w/strong
- = brown
i — 25} |—— -
| —1| | .SM Slightly clavevy silty sand
I — 10719 .
— 12/12 N
i i p— Slightly sandy clay 7% fine sand
_30(—|f L L
—_ Pinkish grey mottled w/strong
¥ — S/10|{brown
- — 11/12
B E Silty sand 1S
—35||—| | SM |
L J— 1/0 |Pinkish grey
I — 0/0
{18 200 36 SPUTSIOON VERTICAL SCALE 17 = 5.0°
d WELL _126 DATE DRILLED _6/28/82 CONTAMINATION SURVEY
i STUDY AREA __Active Burning Grounds LONGHORN ARMY AMMUNITION PLANT
§ ELEVATION TOP OF STEEL CASING = :‘}: 13 MARSHALL. TEXAS
; ELEVATION TOP OF PVC RISER = 002 U. 5. ARMY TOXIC AND HAZARDOUS
j ELEVATION OF GROUND SURFACE z . & MATERIALS AGENCY
' SOURCE: ENVIRONMENTAL PROTECTION STSTEMS. INC. - 1883 ABERDEEN PROVING GROUND. MARYLAND




o e MR S ST ST g, . —— _— — .

‘r\ {\ P  fr—
. v’:‘/’:‘ CZ';J’:_ MATERAL CLASSIHEATION Uk{(:nz; I":ﬁ::
0 «wUTY
—_— . ,
B Sow Pocdllu cand . —
| SM 4;3 Very stlty sand 30
i Strong brown
3 Cl Very sandy clay 40% fine sand
— 5 R Pale brown § red
s /5 : —
i 1110
Clayey sand
- St Light grey mottled with 20
—104 B ~ yellowish brown
3 :é bt g;;]o Ity sand -
- BB Clayey sand A
- Ho P e Light grey mottled with 20
L o . yellowish brown
— 15 —
s 717
s /9 [Silty sand 15
5 9.7 x
X5 | sM X -3
I ' Very pale brown mottled witl 10
- c VWL o i :
— 20l T = 12.4 Ht/min
- — | 3/3 Lstrong brown A
5 —_ 3 /'3 Clayey sand
=1l T |Very pale brown wottled with
~ = L= L strong hrown .
[ og =] LLL - Sandy clay seam E
i —| SN 10/1 Silty sand-1t. yellowish hrown 31.2 E
i —i LCL 777 Slightly sandy clay_15% fine sand E
X ! = Clayey sandy silt  35% fine sand
—30{|— 5/3 ‘ 74.4
5 =l 2/;‘ Light grey mottled with 61 4
i — yellowish brown
— 35 ML-CLL 7515 Clavey silt seums 05.7
s s e v VERTICAL SCALE 1- - 5.0
| WELL 129 DATE DRILLED _7/10/82 CONTAMINATION SURVEY
§ STUDY AREA Active Burning Grounds LONGHORN ARMY AMMUNITION.PLANT
| ELEVATION TOP OF STEEL CASING = _190.95 MARSHALL. TEXAS
f ELEVATION TOP OF PVC RISER = ::)";(;? U. S. ARMY TOXIC AND HAZARDOUS
ELEVATION OF GROUND SURFACE = _ 194.06 _ MATER]ALS AGENCY
| SOURCE: CNVIRONMINTAL PROTECTION STSIEHS. INC - 1983 ABEDEEN PROVING GROUND, MARYLAND

I I I T T T WL I TR T T I rywsp w-r




ST T T M, TR AR W Y s e € bt At G i

STUDY AREA I'1: s'him; Area
§ ELEVATION TOP OF STEEL CASING = __177.30

LONGHORN ARMY AMMUNITION PLANT
MARSHALL, TEXAS

n{}r G na
. U = J ) :
V‘;;—':* c?)t:on\:' MATERIAL CLASSINCATION % FINES A:v;rz
Bty
IS F7 Sttty
e AR
SAVZ1 | NS P BRI I A Yyellewish regd
= = \ - . " .“:.‘Uld}" ‘}I[y C!.‘l’y‘ 24 "iHC Sand
5 CL-MIL Reddish LrEY mottied w/yellowinh
— 5 red ——— ]
2 SC__[2/3 | Clavey sand
i 1/8
1/12
i — Silty sand
—10| |— - ‘ | :
p— Grey mottled w/reddish hrown 38,8
|| sm |6/6
- — 7/17
o — 0/6
5 p— SN Z;g Silty sand
i g f B Grey w/some reddish brown 30
— o0l |—1 | L [Silty sand w/clay seams
A | PMCLI2/4 1Grey mottled w/reddish brown
r
| J— _ (‘;;llg Sandy clay 25% sand
—J{cL r Lrey mottled w/reddish brown
— 25 .
— 30
— 35 -
s e e VERTICAL SCALE 1 - 5.0
"WELL 130 DATE DRILLED 077737 CONTAMINATION SURVEY

} ELEVATION TOP OF PVC RISER = fj‘; H
ELEVATION OF GROUND SURFACE = XL

SOURCE- EXVIRONMENTAL PROTECTION STS.TMS, INC - 1883

U. S. ARMY TOXIC AND HAZARDOUS

MATERIALS AGENCY
' ABERDEENROVING GROUND. MARYLAND
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Monitor Well Installation 002634

Client: fawn, Orsscar 8 MoXee  Inc. Job No.:__84-894 Date Drilled: 2/17-12/84 __well'No.: _C-1_
Site: LA | ¥arssst Tavas Elevation: Pad — Top o! PVC Casing

Total Dapin:s5. 8 fxzs Ca,':ir‘v_g Stve & Type: 4210 Sch. 80 PVC, Flusr Jainew Screen Size: 270, 010 1.

Comments: Thact vipe by use of couslirg joimt secured wish son eiyise.

Completion Data
>
of
= 3 é’ £ —/c"
-~ f= - -
& E [ 2" Sample Description e Material =5 Elev., Top
ol Zis — | Description of Casing
n red oncrete
@ 2 Pad
L
= R O
| SM 31y SILTY SAKD, poorly graaed, 50% fine sand (red), 10% sT1C (gray), %
damp, Joose, red and gray. .
§ = thig _- le—Casing
MH (11| SANDY SILT, highly plastic, 20% very fine sand, soft, damp, red
- ] ana gray. 1
pu | ) | Cement
10 = ) —
s uniform fine sand,( 8% silt, compact, moist, red and gray. |
. 13.80]
154 W SILT, highly plastic, stiff, damp, red and gray -
-1 == . * e * : =1 Bentonite
20 ' 19.85]
4™ SILT, similar to above except all gray. N
SAND, uniform fine, loose, saturated, red. -
27.56]
SAND, similar to above. ] E
Filter —
. "1 Sand E
SAND, similar to adove. - —
. =
SAND, similar to above. Ne=iS - E
SAND, similar to above. N=27 = =
46.86 =
47.5%] =
SAND, similar to adove. N=24 - %
Collapse %
: %
Underground Resource Management, Inc.
Austin, Texas

UAM-RJg
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2 of 2

Monitor Well Installation 002635

Client: Carm, Orwcser § McKee, Inc. Job No.-.84-8%4 Date Drilled: 7/17-15/54 Well No.: £-1

Site: L.A.P., Xammack, Texas Elevation: Pad Top ot PVC Casing
Total Deptn-56.5 fees Casing Slze & Type: 4212 Sch. 83 PVC, Flusn Joint Screen Size: 4" NI <laxe
Cemments?

Completion Data

Depth

Sample Description
’ Material Description

Symbol
Straflgraphy
Materlal Setling

<1 Collapse

SP SAND, similar to above. N=47

NN

56.5

Underground Resource Management, Inc.
Austin, Texas




002636

Hent: Camp, Dresser 8 MeKse, [ne, Job No.r 882834 Date Drilled: 2/29-30/82 _ wan No.: _ (=2

Monitor Well Instaliation

Siter L-A-P., Xarnack, Texas ~—- Elevation:  Pad______ Top of PVC Casing—________
Total Depth: 32788t Casing Size & Type: £712 52, 20 90, flucr jneee Screen Size:dtia, 9120 <racs

Commenss?

“\W»

Complction Data
Z 2
= N =
& ? = Sample Description 3
°la E ' @ Material Description
@ 3
o
=
M HHIL SILT, hiahly plastic, soft. tan. are N ]
I:'.:
S 4 SAND, uniform fine to very fine, loose, gray, saturated. N Cement .
] 8.75]
18— s SAND, similar to above. T Bentonite
- i
] 13.8
15— sp SAND, similar to above except< 53 s11t, more compact. A
- 17.9 7
0= o SAND, similar to above except brown. F;:t"
- —= _ | Sand
o A - Screen
5 5P E3§ saND, stmflar to above. B ]
M § 2dLiT SARD, similar to above except 20% silt, compact. N
N ﬁ 27.9
30— ; 77
SP SAND, Uniform medium sand, lcose, Saturated, green, lignite o /
— at 31.8 feet. 1 Collapse 77
35 v b
40 = -
45 -
- -
50 o —
] ) .
Underground Resource Management, inc.
Austin, Texas

URM-Rsc
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1 of 2
Monitor Well Installation

Client: Camp, Dresser & Meves, ins. Joh No.: 84-852

Siter__1 2.3 , ¥arack Tayae Elevation:

Total Depth: _£3.7° Casing Size & Type: 471D Scn, 80 Yo, Fluch Jninmg

002637

Screen Size: 471D

Date Drilled: 1/21-22/84 _Well No.: __C-3
Pad _______ ____ Top of PVC Casing

LIS
010 slots

-

Comments?
Completion Data
>
Z =)
= 5 g ::: Cap
REE Sample Description K Material Elev., Top
ol >1s = | Description of Casing
= - oncrete
w ° Pad
[}
: foasn o 0 ] %~,a
it \ P
MH ‘: 4 CLAYEY SILT, highly plastic,{ 5% very fine sand, 10% carbonaceous .
1 T clay in nodules, dry, brown silt - white clay. ©
1 A ;
§ - CH / CLAY, highly plastic, hard 4.0 TSF, brown, scattersd black . e Casing
/ organic spots, damp. A
1 7 ;
: SM ."_ SILTY SAND, uniform fioe sand, 20% silt, dense, orange, damp, X
3 grades downward to & SAND (SP) with <5% silt. e
i - g CLAY, highly plastic,C §3 fine sand, hard, brown, damp.
: SP SAND, uniform fine, compact, damp, orange. Z:‘
5~ ¢ SAND, similar to above except loose and moist. -.".'
1 sp- SAND, similar to above except saturated, altermating with Cement [

25 = SP-
-1 ML

20—t M partings of:
b SILT, low plastic, 5% very fine sand, stiff, gray. N=]12
SAND and SILT, similar to above. N=1}

0= s SILTY SAND, poorly graded, 70% very fine sand, 20% silt {(low
plasticity), dense, saturated, orange and gray. Ne22 )
4 _ .

- r.

SN SILTY SAND, similar to above. N=19
-
0—en CLAY, hignly plastic, stiff.C 53 very fine sand, gray,

saturated.

tea
S

s 00y

a1t

: Bentonite

4 cL SANDY CLAY, similar to above except 15% very fine sand,
mogerately plastic.
SP- SAND, uniform medium, loose, saturated, gray, alternating
50 cL with beds of:

SANDY CLAY, low plasticity, 205 very fine sand, soft, gray,

111

Filter
Sand

L

7

/ saturated.
7

Z

Underground Resource Management, Inc.
- Austin, Texas

URM~R3g



2 of 2

Client: fam, Dresser 3 MeKee,

Monitor Well Installation

Inc.

Site: _L-A.

P., Karnack, Texas

Elevation: Pad

Total Depth:

62,7 Casing Size & Typet‘.m Sch. BO PYVC, Flush Joint

Top

002638

Job No.r84-894 ___ Date Drillec: 21L22-22/88  Well No.: -2

ot PVC Casing e

. 4= Ayne

Screen Size:#1I2, 0177 «1asg

Comments?
Completion Data
D
£ =)
£l 8|8 =
o E k) Sample Description K
e @ g ' K Material Description
@ F
]
=
51 -
SAND, uniform medium sand, loose, saturated, gray. =7 Filter .
7 Seme Screen
- Ea N
60 Z ) —
o g ELAY, highly plastic, hard, saturated, dark green. 6
1 ’// 62 Collapse v
65 —
70— -
7S ot -
80 — , -
85 wud : e}
90 = _ -
- -
100 o~ |
110 = o
B . -

Underground Resource Management, Inc.
Austin, Texas

VAM=R oo
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Client: Camp, Dresser § MeXss, Inc.

Site:

Monitor Well Installation

L.A.P., Karmack, Texas

Elevation: Pad

002639

Job No.; 84-89¢ _ __ Date Drilled: 1/25-26/84 __ Wel!l No.: _C=4
Top of PVC Casing

Total Depth: 55.5 feet Casing Size & Type: £7i0. Sch. 80 PVC, Flush Joint Screen Sizp:47ID. 010 ctoes
Commaents:
Completion Data
>
= o
| 5|2 £ _/C-D
-— -1 =
& 'g k=) Sample Description & Material 5 Elev.. Top
e 213 — | Description of Casing
- L]
-— - oncrete
w s Pad
s
= YT i P
- MH SILT, highly plastic, soft, dry, buff coslor, roots. - \‘:’:‘ o >
f? ] Bl
S: f/; _- “1 be-Casing
cL / SANDY CLAY, moderately plastic, 20% very fine sand, hard 4.5 TSF, oo
7 ?J‘ damp, tan and red, sand s scattered in matrix. 7 o
- , -1 o oo
1 7 : :
10: cL ;4 SANDY CLAY, similar to above except sand 1s in defined partings. ] -2 1
N ; - o
-~ A . 30
— s - ot
15 CH : SILTY CLAY, highly plastic, 30% silt, very stiff, dry to damp. i .
. [ - 4]
- i =] Cement .
- — Pe 4
20— — ’.:-
"1 sp SAND, uniform fine, compact, saturated, red. ) : -."
% = :“.'.
B e % CLAY, highly plastic.< S5 very fine sand, stiff, damp, blue = L+
- /i and red. . . d
SP SAND. uniform very fine, compact, saturated, tan. 12
. 33.7_]
B sP SAND, similar to above except tan (35.0 feet - 36.2 feet) and I
-1 : cark brown (36,2 feet - 37.0 feet), minor {¢5%) silt. ={ Bentonite
i i) SAND, similar to sbove exceot loose. -:
1 cH 9 CLAY, highly plastic, stiff, saturated, brown. i
- % 43.65] Filter K
-1 / ] Sand :
i 4 CLAY, similar to above excest green. _ 3
J 5P SAND, uniform medium sand, loose, saturated, green, - %3
] 48.75] ? Screen
50 - -
s SAND, similar to above. - %g
- /=
- Collapse /E
q - 53.65] %

Underground Resource Management, inc

Austin, Texsas

VRM=~-R3Jg
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Client: Carp, Oresser § Wckee, Inc

Monrnitor Well Installation

Site: L.A.P., Karnack, Texas

Elevaticn: Pad

Total Degpt

h: 55.5 feet

Casing Size & Type: 421D Scn, 20 9yf, ©1ycs taing

602

Job Nc.; 24-83¢ _ Date Drilled: _2/25.26/82  We!l No.:
Top ot PVC Casing

Screen Size: 2”2

640

——— e,

21k e

Comments?
Compietion Dala
> o
[ =4 [=4
< % |& =
21 =2 (2 Sampl ioti °
o £ | ample Description & -
e ‘; E ' = Material Description
o 5
s
=
sP SAND, similar to acove, . /
- ~ Collapse %
- SAND, stmilar to abo ept and sub-angular (55.3 - 7]
55 | sp : _5?4 “;:1 _:)f ve except coarse and sub-angular ( o %
CH CLAY, nianly plastic, soft. saturateg. blve,
60 ~—~ =
65 — =]
70 — =
75 = -
80 = .
85 — - .
90 - -
95 = 7
100 7
n -
_ . -

Underground Resource Management, Inc.
Austin, Texas

VAM=RZg
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Menitor Well Instaliation

Client: €amo, Dresser & Mckee, Inc. Job Ne.:_B4-854 Dats Drilleg: 1/27-28/84 well Na..() 0;—284 1
Siter _t. A2 Larnach. Taxag Ejevation: Pad Tep of PVC Casing

Total Depth: _42' Casing Size & Type: 4710 Sch. 80 PvC, Flush Joint Screen Sizs: 410, .012” slats
Comments?

oh

Completion Data
>
= (=]
=| 5|8 s e
sl € k=) Sample Description 2 Material 5 Elev., Top
i >l — | Description of Casing
[ o
- = Concrete
-] 5 /— Pad
o
= i< > € ey a
a, a”
5P SAND, uniform very fine, loose, damp, red. N e >
- * N ‘v
5.: B — ja-Casing
SM iR SILTY SAND, poor grading, BOS very fine sand, 20% silt. hard,
n g damp, red. -
- Cement
10 = 1 -—
-1 SM SILTY SAND, similar %0 above, -
- SP -} 3AND, uniform meaium, loose, saturated, gray. -
15~ cp SAND, similar to above. :
- Mo SiLi, highly plastic, stiff, moist, gray. -
- Bentonite
- -
B 1y SILT, similar to above. ]
ML~ (|| SANDY SI[T, mocerately plastic, 20% very fine sand, 5oft,
- JN saturated, gray. ) =
25 .
SANDY SILT, simflar to above except very stiff.
N SAND, uniform very fina,{ 53 silt, compact, saturated, gray. N
-~ SAND, uniform medium sand, loose, saturated, green. = E
- : -1 Filter =
- ~ Sand == Screen
35 SAND, similar to sbove except medium to coarse sand, - =
- 2 36.3 - =
3 - ] =
- - -1 Collapse %
«-] . .. 7
- q SAND, similar to above except coarse lignite in lower 3 inches. - é
45 o
w— -
50 e -
Underground Flesourc_:e Management, Inc.
Austin, Texas

VRM=R3q
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Monitor Well Installation 009642

Cllent: Cam. Dresse- § mcXes, Inc. Job No.:BEBI  Date Drillec: 2/18:22/88 _ wail wa: _ger
Site:__ L2 | Karrack, Teras Elevation: Pad __ Top of PYC Casing —
Total Deptn: 56.5 feet  Caging Siza & Type: 4710 Sch. 8O PV, Flusk Jotnt Screen Slze: 4510 L7 sines
Comments: _____
Completicn Data
N .
. - |5 _:C_’. Cep
- © « - _/-
a1 € ) Sample Description o Material =%~ Elev., Top
el >3 — | Description of Casing
= =
@ H
-
= RTTRITIC
- ' N: :‘1
sp SAND, unifors very fine, Toose, tan, dry, roots. T S
= - L
S-—' H T :'.- o Caaing
L 8 H] SANDY SILT, Jow plasticity, 152 very fine sand, very stiff, - >0
= damp, tan and red. .
o - oy
10 sp SAND, uniform very fine, loose, dry, light tan. - :‘._"
»t
B SILT, Mighly plastic, very stiff, tan, fron spots, damp. ] . F
i 4 [
2 sp SAND, wniform very fine, Toose, damp. tan ~ 2
1 7 . 3
- % M N
B % CLAY, highly plastic, very stiff, saturated, tan matrix, 7 R
N / orange iron spots and zones. - >
] % § ¥
1.9 .
0~ ex % CLAY, siwilar to above. = 2]
1 Y | " - 33
7 % : 1.2 o
x /) -] -
35 / - &
CH / CLAY, sim{lar to-above. o~
- A — =] BSentonite |
' 7
- b ,J
- L Y
40 = - 3.6
L SILT, Nighly plastic, minor (<53) very fine sand, tard, saturated
blue and orange. -
S SAND, uniform fine sand, cospact, saturated, blue. . =
- “1 Filter E
- - Sand —
i SAND, uniform medium sand, loose, saturated, dark green ™ = Screen
i . =
- §3.24 —
A - 5.2 o V4
LI 54,9 | Collaose
_ ® S, stmilar to above. . 56 -.fj /
= Underground Rescurce Management, inc.
Austin, Texas
VAW=-A3gq



donitor Well Installation 002643

Ciicnt: _famn  Dregse- 3 Moo _ Job No.:J85-874 _ Date Drilled: 27185 weit No.t S0
Site: _LHaz? Elevation: GLo——  Top of PVC Casing
Total Depth: _ 235 feex  Caslng Size & Type: 4-fnch Schedule 20 flush-ioint Screen Size: .80 °%
Tnareaced Pyl
Comments:
Completion Data
>
o™
= 5 -é _:c —/CID
= ] =
g1 |5 Sample Description K Material g% Elev., Top
o E — | Description of Casing
2 s 2 ¢ t
- - oncrete
0 ] [ Pad
L]
‘ 2 !.:n.:‘:‘; ,‘q;A‘A,A
o CH Y SANDY CLAY, 10-20% very fine sand, stiff, moist, tan and red 0 \"4 o I P
\ mottied, roots, iron nodules. ,"‘ L)
_ %ﬁ 1 :':< ’.:.-'
[y \ S=i Cement grout :-." s Casing
- .. - X ,:.
- A\ by - '.:‘1 '.-'
'SP/SH: D, uniform fine, Compact, 71'. iron stains, 3-5% silt, = SR I
— ® - F.‘. t..-
10 10— KNI
. - [+ B
_ - = Bentonite i*: i.;
] L] SILT, .highly plastic, stiff, wet, gray, mottled with iron stains. Jpeltets "XER
15— . 15 ] > »
s SILTY SARD, 70-B0% Tine to medlum sand, wet, dark reg, some 17% p= s 1
R »ud clasts {rounded). -
- CLAYEY SILT, highly plastic, stiff, moist, gray, slight iron =
- mottling. -1
20 20 ]
M
— : -
={ su f{f}] SILTY SAND, 20-303 silt, very fine, saturated, tan and red. -
25 25—
- -
. - Sand
H
. SM i1 SILTY SAND, 60-70% fine sand, compact, wet, red and gray 30
i 1 aminated. N
- i§ .
4 M SILT, moderate plasticity, stiff, soist, tan and red mottled, o
35 10-20% very fine sand. kL.
- -
- 40 ot
- -
45 A5
- -
W %
- -

Underground Resource Management, Inc.
Austin, Texas




Migpa

Monitor VWell instaliaiion

002644

Cliont: fams, Dresser § McKes Job No.:_JBS-R7¢ _ Date Drilled: _zz2a/88 _ Well No.: S-8
Site: _ erndck, Teaas Elevation: GL Top of PVC Casing
Totai Depth: 30 feet Casing Size & Type: d=tonh Flush-Joies Toraazgd Pyr Screen Size:_o:o
Comments:
Completion Data
>
o
] ° < £ —/‘Clp
= 22 =
° E o Sample Description [ Material G - Elev., Top
” 1
o 2ls - Description of Casing
= = Concrete
@ .E [ Pad
= frads v’.:‘- ,‘:“'A,q
0 ¢ SANDY SILT, low to moderate plasticity, very stiff, moist, red - ey ., >
- ot and gray mottled, 5 to 103 very fine sand fn pockets. Iron - 4
o nodules {1 to 2 cm). { Cement -
§ = L . 5 — :-;: Casing
& : m;-;:
7 I 550
: //‘ CLAY. nigh plasticity, hard, red and gray mottled, black 7 T Y
/ mitneral deposition in root pathways. = 3 .5
1077 % 10 = Bentonite —ei> L';_E
7 - (slurry) % LS
Ja Y N B
3 Yod
T s - §;\' %s
1 @ - - gk
15 {4 SILTY CLAY, moderate plasticity, very stiff, wist, red and 15 — i
- :,u gray sottled, 20 to 0% silt. . - —
- ﬂ“ - E
| sx [3fi SILIY SAND. 70 to 802 very fine sand, camp, gray, grades to Sand =
- H silt. - o ==
20— W SILT. high plasticity, stiff, moist, gray and red sottled, — . EV
- H \ grades to sandy siit. - /=%
- m SAMDY SILT, low plasticity, stiff, mofst, gray, minor iren - /E%
{ staining. Colllpse—-%-—:—%
= s H.f SILEY SANG, 70 to 80T very fine sand, compact, saturated, - %E%
25— 1 reddish brown, winor gray pockets.. 25— %—é
T SILT, moderate plasticity, stiff to very stiff, moist, reddish 7 % %
N brown and tan sottled. - 7z %
5™ 3]
40— 40t
- 4
451 45 o
- —
50 50

Underground Resource Management, Inc.
Austin, Texas




Clicnt: fama, Oresser § Mekea

Monitor Well Installation

Site: __farmazg

Taxac

Elevation: GL

Total Depth: 1.5 feat

Casing Slze 2 Type:

002645

Date Dritlog: 1721786 Well No.r L9
Top of PVC Casing

4-inch Flusn-ioint Threaded PY(

Screen Size:

Milislo:

Comments:
Compietion Data
>
o
= 3 f‘j = Cop
e Fe=) - -
2] E |5 Sample Description K] Materlal Elev., Top
ol a1z — | Description of Casing
= ] c
br r encrete
2 Pad
2 -L
q‘A'A.-
0 A SANDY SILT, low plasticity, hard, dry, orange and tan mottled, 0 /.
- sang 1n pockets and partings, roots, black mineral deposition
-~ in root pathways.
§ = po{Casing
10~ m SAMDY SILT, similar to above, HEE

SANDY SILT, stimilar to above, minor very fine sand,

SANOY SILT, similar to above.

Trettets —op

SILTY SAND, 70 to 80Z fine to very fine sand, slightly moist,
white, some iron stains, some black mineral dendrites.

SILTY SAND, similar to above, moist/wet, less fron staining

than apove, silt disseminated and in partings.

permeability).

SILTY SAND, similar to above, sand is very fine to silt, (low

LI LTI

CLAYEY SILT, low plasticity, hard, slightly moist, gray with

red laminations and partings.

XX

gray partings.

SILTY CLAY, low plasticity, stiff, dry, red, silt in clean

YoV i
CRELLASY

Sand

Collapse —ut

frony

A A4

L

llllFllllfllllﬁlle:fllllﬁllll?llll?ll

Underground Resource Management, Inc.

Austin, Texss
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Faze 1 of 2

Monitor Well Installation

002646

Clicnt: Caxc, Jresser i McKee Job No.: JB85-874 Daie Drilicc: 2/28-2/23/8¢6 Weil No.: C-:i28
Site: __LxasP Elevation: GL Top of PVC Casing

Tota) Depth: BL7eet  Casing Size & Type:

E-1nch Schedule 40 BE Surface

Casing, 4-incn Fiusn-joint Threaced
Schedule 40 PY{ long-string

Commaents:

Scraen Sizer Ll M It

Completion Data
>
o
| s|8 : _[c"’
a2l & |2 =
© E |o Sample Description o Material g5 Elev., Top
o| >3 — | Description of Casing
b o
> 'E Concrets
- [ Pad
o
z 1S
0 den [H siury ciay, 10 to 153 silt, high plasticity, stiff, moist, red | g b
- Tand Tan mottled, roots. .
: SILT. Jow plasticity, hard, dry, gray and red mottled, root T 8-tnen |-
wottles, some black mineral deposition along root pathways, 7 Surface
= iron staining. g = Casing —=
— ML - 4
: T 12-imch |*
] Hole —aty®
10 10— B
= r\sxm SARD, 70 to 802 very fine sand loose, 'dry white, = o
L SILL. similar to above. n :_'
i SANDY SILT, low plasticity, hard, gray and red mottled, minor -
~ Gendritas, 5 to 10X very fine sand, sand in partings. - ", o
157 15 = p o
— - P.‘-‘ ".:‘
- . .:' -2
4 - :.: .l.-
20 20 = .- 3
s« [if SiLTY sawp, 70 to 805 fine to very fine sand, moist, white, ] XY
3 trace iron stain. ’ -1 I8
29_ 3! ey P .‘-
J 2 1 - P :
- ) - .
0 5 - :
- I -
35~ su  FO SILTY SAND, 80 to 903 fine to very firt sand, compact, moist/ - ]
- wet, red (oxidized). - o
- B 3
- it SILTY SAND, similar to above. Iron stringers approach bedding. - :.;-
@ - a
- SH o bd |
JeL / CLAY, low plasticity, very stiff, moist, gray green, laminated = = :':" ...‘:-
- . / with s11t partings, some silt. - Rt I O
= % 45 o e .'.:i'—-
7 - 1
m SILT, low plasticity, hard, slightly moist, dark brown/black, =
by 331t partings, winor clay partings, winor silt partings. - o -

Underground Resource Management, Inc.

Austin, Texas

VRM=R3I



Pags 2 cf 2 . .
Mcnitor Well Instaliation

Clicnt: _Cams "roccar & #oraa Job No.:.8%-874 ___ Date Drilicd:
Site: 1=z Elevation: GL Top of PVC Casing
Tolzl Depth: &) feet Casing Slze & Type: B-incn Schezyle 40 85 codpes Scresn Size: D2 wiltelar

Casing, 4inch Fiush-jotrt Trresceoa

Comments: Scheduie 40 F¥L (lon-asiring

Completion Data
£ g
£ 518 : =
o ‘E’ & Sample Description ‘g
= [=

e & s ] Material Description
« ]
]
=

: SILT, same as above. 7 N .;..'_

= :

s ] SILTY SAND, 70 to 803 fine sand, dark brown to black, slightly ] SR

7 moist, lignite, silt and sand partings, clay lenses. Cement o ;q.‘-iCulng
55 — pS ] erout ——ut) it

T SILT, Tow plasticity, moist, brown to black, lenses of clay, 7] _.' “:1

" pockets of fine sand (erosional bases), lignite, ] :' .
§0 B0 == Bentontte . P

- ~ Pellets —-;-'- W

- - e Y .9

“Isu SILTY SAND, 70 to 833 fine to vary fine sand, moist, gray, clay 7] o

=1 stringers. N T
65 =i . S = R —

T ] Sand  — o _%
70— sM SILTY SAND, similar to above. yo - =
75— su SILTY SAND, similar to above. ps - —

- - = Screen

R - =,
BO—=|SM  Eif SILTY SAND, stwilar to above. )

o

Underground Resource Management, Inc.
Austin, Texas
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APPENDIX M

DRILL REQUEST FOR WELLS MW-1 THROUGH MW-6

0026438
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002649

DISPOSITION FORM

Frc vse 51 this form, see AR 340-15 the proponent agency 15 TAGO

RIFERENCE OR OFFICE SYMBOL SUBJECT
Reguest for Installation of Six Compliance Ground-Water
f "Wr-ED-6G  (415-10f) Monitoring Wells at Longhorn Army Ammunition Plant, Marshall, TX
}
T¢/ THRU CESWF-ED-G FROM CESWF-ED-GG DATE 5 August 1987 CMT 1

FITZGERALD/rg/4-3221
TO CESWF-ED-GG (Field Investigation Unit)

1. Request six monitoring wells (MW-1 thru MW-6) be installed at the locations shown
on the boring layout.

2. These are compliance monitoring wells to be used for sampling ground water that may
still be contaminated with volatile organics and explosives. It is important that all
downhole equipment be free of grease, oil, and dirt. Therefore, all downhole equipment
shall be steam cleaned prior to drilling each boring. Hand held sampling tools may be

washed with a household detergent and rinsed with water to prevent cross-contamination
with soil samples.

3. Drill borings using an 8-inch diameter auger.

4. Borings are to be drilled completely dry. If water is required for drilling, it should
be unchlorinated and can be obtained from LHAAP fire hydrants. If a drill mud must be
used, it will be pure bentonite with no additives.

5. Note when ground water is encountered.

6. Drill all borings at least 15 feet below water level. It is desirable to screen the
* ~tom of the "silty sand" unit shown on the attached profiles, just above the clay unit
. .ntified at the base of each of the previously drilled borings. Anticipated boring
depths will range from 40 to 45 feet.

7. Take jar samples using l-quart glass Mason jars every 2 feet for the first 10 feet,
then every 5 feet or change of material for the remainder of the hole. These samples
will be used for soil classification analyses only. No special preservation or delivery
schedules are required.

8. In addition to the soil samples to be taken for soil classification analyses, take
a soil sample at both 2 and 10 feet for chemical analyses. In boring MW-4, take two samples
at the 10-foot depth to be used as a duplicate for laboratory analysis. Wear disposable
rubber gloves when taking these samples. A single sample shall comsist of two l-liter
jar samples. Fill each glass jar completely, seal tightly with teflon-lined 1id and tape,
label, and store inverted om ice until delivered to the laboratory for.analysis. Fill
out chain of custody form, enclose in ice chest, and ship to Southwestern Division
Laboratory, 4815 Cass Street, Dallas, TX 75235, within 24 bours of taking samples.

9. Construct the monitoring wells in accordance with the attached detail. Steam clean
well materials inside and outside prior to installation. No glue is to be used. If
centralizers are required to keep the well centered, place above the well screen.

10. Develop the well 48 hours after grouting using surge block and/or bailer. Dispose
of water removed from well far enough away so it won't rum back down the boring. Develop
a minimum of 4 hours, until water is clear and free of sediment.

FORM
DA AL?G M 2498 PREVIOUS EDITIONS WiLL BE USED GPC : 1987 C - 171-428



Spat

002650

7 TSWF-ED-GG

5 August 1987
JJECT: Request for Installation of 5ix Compliance Ground-Water Monitoring Wells at
Longhorn Army Ammunition Plant, Marshall, TX
11. Safety Procedures:
a. Cround-Water contamination that has been identified has been due to methylene

chloride and trichloroethylene, both volatile organics. Concentrations in the ground
water have exceeded 1,000,000 ppb for methylene chloride and 100,000 ppb for
trichloroethylene. It is therefore important to monitor the breathing space around the
drill rig during drilling. Gas detector tubes have been provided for this. Following
the manufacturer's directions, take a reading for both methylene chloride anc
trichloroethylene at least every 10 feet of borehole advancement and record the readings
on the boring log. Drilling operations shall be shut down and personmel shall leave the
area under either of the following two conditions:

(1) Methylene Chloride - Average concentration exceeds 500 ppm
over an B-hour period

(2) Trichloroethylene - Average concentration exceeds 100 ppm
over an 8-hour period

Do not resume drilling until further instructions are given from the office.

b. High concentrations of these volatile organics can irritate the skin and eyes.
Disposable rubber gléves should be worn when prolonged skin exposure is expected during
'11ing and sampling procedures. 1f the skin becomes wet, wash promptly with soap anc
water. If the eyes are contacted, irrigate immediately with a lot of clear water. Seek
medical help immediately.

¢. 1If swallowed, induce vomiting with Ipecac. Seek medical help immediately.
d. A telephone is located in Burning Grounds office by the gate. The Morton Thiokol

Environmental Office can be called for any emergency situation. Other emergency numbers
are also listed below.

Morton Thiokol Environmental Office 2774
Ambulance 0
Fire Department 17

12. Deliver all jar samples intended for soil classification analyses to Southwesterr
Division Laboratory. :

13. Provide a lithologic log and well construction details for each well to the Chief,
Engineering Geology Section, when all installations are complete.

14. Charges will be made to RA7213769080176.

4 Atchs HAROLD C. BARNETT
Acting Chief, Engineering Geology Section



APPENDIX N

1LOGS OF BORINGS MW-1A AND MW-1 THROUGH MW-15
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Hole Ne. M w-1A4

DRILLING LOG ‘

DIVIBION INSTALLATION

Swb

~ wb or Z_sHEETS

SHESY

f. PROJECT

-

2. LOCATION {Coordimnates or Stmtian)

LonGHor AAP

.

10. 312 AND TYPE OF BIT o USE
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10. SIZE AMD TYPE OF 81T _J ﬁ/ £ EL
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/SCE
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et tile e o) e “"'} 26 ; (=4
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- 2.7 —t.0 menidm Aas- | o [T WAs AT g
i TiciTy: LiGHT SRAy JiTH -
- L_/é)/l’r BRI & yEL o - e i —
— ISH BROwWM: VERy STIFF - £ |2 —ﬁ&—éﬁcﬂ.&%é-‘—- —
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3 VERy Sanoy: SATURATED; wind | il T2 P v —
= A WEAK obeRr. STRosMe odor 1 [
- 7b.28.8 BAILING & DEVELOPI NG [~
— WELL, |
EN“GA:‘gf“ 1836 erevious EpiTiONs Ang OBSOLETE. Z.OJEC(ETHO,Q,/ AAP l;\%wo;_[ 2

002670



Hole Meo. /V/W-'.ZB . '71
] e ST ALLATION SKEEY 7 0 0 2
DRILLING LOG i gwb ;WA oF 2 _ SHEETS
1. PROJECT 10. SIZE AMD TYPE OF 81T 2O “Q Ul - %7/5'& XA T
LOA/GHOIEN’ AAP 1. DATUM FOR ELEVATION SHOUN (THM o
"
I COCATION (Comdmeres or Stemiod
2 RO Ll Q—béqr_p_g Pa? X3/ VA ": . H £§t§sadé£z 12. MANUFACTURER'S DESIGNATION OF DRILL
3. GRILLING AGENCY )
EFAL (ol LS00
LS5CE 13. TOTAL MO. OF OVER- |ossTumBED I UNOISTURBED
4. ROLE MO. (As shuwn on deamieng 1Hixv] BURDEN SAMPLES TAKEN | 7 H
arad e mund oc) H M /. _Z 3 A N o
TNANE OF GRICLER - 14. TOTAL NUMBER CORE BOXES o ///d
¢ 15. ELEVATION GROUKD WATER
. SeliTs SEE fZnar
6. DIMECYION OF HOLE 16. DATE HOLE |8sTarTED {commrLETRD
.. HOL :
GAvERTICAL [TliNcuiNED __ DEG. FROM VERT. LZB.Y:’M 88 _Zsm
17. ELEVATION TOP OF HOLE 174%. L4
7. THICKNESS OF OVERBURGEN
18. TOT AL CORE RECOVERY FOR BORING ./ /.4 1
3. DEFTH DRILLED INTO ROCK 5 SIGNATURE OF INSPECTOR
8. TOTAL DEPYH OF NOLE do. 0" Q »Z,' £,
1 CORE (8OX OR REMARKS
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yéLLQu//.Sﬁ BRowl, L ‘280" — 29.0 —
MEBIIM ; LJET  SILTy. H CHEMIicaL S, ¢ -

6.5 -17.0° FINE, éeA%/éo; é-_z €LA: 2.0 [
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1. PROJECTY
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2. LOCATION (Cowemetes or Station)

10. SIZE AND TYPE OF 8iT /() '’ 4
11, DATUN F TION SROWN ar

RN - WATER Mo/l TeRrata \WELLS

3 DRILLING AGENCY

//SCE

12. MANUFACTURER S DESIGNATION OF DRILL

FAL e IS

4. HOLE NO. (As shown en dramwmg fitle]

13. TOYAL NO. OF OVER DisTURS KD

ER- iUNDISTURBED
BURDEN SAMPLES TAKEN | Z H
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and Hie mombed P MW - Lt (=
S NAME OF DRILLER 14. YOTAL NUMBER CORE BOXES A//A
5‘/"{5 " 18> ELEvATION GROUND "“5566 RPack Colx/rtm/
8. DIRECTION OF nOLE 1. DA |sTARTED . cou’\.tvue
g".'lt‘k DINCLIN‘O O%6. FROM VERTY. ¢ TE noLE L 2— AL/G. 88 q %-88
7. THICKNESS OF OVERBUADEN 17 TLEVATION YOP OF noLe / 60‘ 93
'8. TOTAL CORE RECOVERY FOR BORING A/ //q s
6. DERATH DRILLED INTO ROCK TBASIGNA € OF INSPECTO,
9. TOTAL DEPTH OF HOLE s71.O i da/ o é; P
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. < L4 ]
p-© " 77 ] L. MNATER LEVEL -
SUT Fitl ~Llow PLAsTiTy: | R |afort: Free wATER
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& Color&Tion/s IN WELL AFPTER. 24.HeS.
2 7o 7.0 C |was a7 20.0°
5147"-’ . ..
2 -So low PLAST‘C;?_;:, D o Jar Samples:
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LIGHT GRAY. MEDIIMASTIFE: Y R
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A SITy SAND: ContTAlns A c:39° - 5o
YERy WEAK oboR. | . N 5'0 R
5.0 =7.0 lod PLasTibiTy: | F £ 5o - <9
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I'él/fé»fﬂy.'.f'fﬂ‘;; DAmMp: &r J..Z-O - 24.0°
CLAYE Yy SANDY : ConfTRIn/s 160" - 20.0°
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vékyMo'l.s‘f 7o dET \FhoM 0:37.8 . — %28 .
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ContTAas A VEky WK abok] (LHbmicAL SAmpLes)
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ST , .
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SAany (Ba@é@' A St
M{ CoFTRINGS A Vi
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I
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K
L

NOTE : BENTo/ITE
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DRILL MUB LJAS
FLUSHED oUT. —T2/E
Bewfre rf'é..féﬁl..was
PLACED € Bokrn/e
WAS HGROUTED To
O |SYRFACE. NoTéE : RE -
FER -

|HH]HTT]THI|lIlllllH'llllIl”TlllllIHllllllllll”]lllllllllllllllllll[lllllllllllllllllll]llll

ENG FOR
uAR?\H 1836

PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT

LonsHor AAP.

HOLE NO.

MW~ /L



Hole Ne. MV\/ - _[4-

DIVISION TRSTALLATION WEET >
DRILLING LOG oF 2_sueeTs
\. PROJIECT 0. SIZE AND TYPE OF BIT
NGHORN 4/1’}3 1. (T W SHOWN o« L ]
[2. LOCATION (Coovdmaeies or Stasion)
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T véz;/( WEAK oboR . TUBES WERE Jséd Te |
T 8% 7 .O'TD. MouliToR METHy LENE [~
~ £7.8 = sS4 LomRIsE. pT&:ZﬁM e
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DRILLING LOG
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. PROJECT

LonNGHor AAP

2. LOCATION (Coordinates o¢ Starion)

10. SIZE AND TYPE OF BtY D JAER
mﬁ%ﬁm or

b
Voo /hin - wWiarep @ a [§: ASSESSAMENT 12. MANUFACTURER'S DESIGNATION OF DRILL
3. ORILLING AGENCY -

/'/4/&/«/6
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YC: 13. TOTAL NO. OF OVER- {osTumBsED tunoisTURBKD
4 :&L'E”:m:‘)w-. on dramwing uu-{ BURDEN SAMPLES TAKEN : Zo i o
T RANE OF ORILTER M - ST 4. TOTAL WUMBER CORE BOXES A/ /4
! {//l'ff 18 ELEVATIOR GROUND 'AT:B’EE/PZAA/‘D?A()‘ C?Ldlka/
6. DIRECYION OF MOLE STARTED . !COM'LIYID
mvlnncu. Clwwcuingo DEG. *ROM VEATY, '6. DATE noLe IZ? 606 £8 i3o 4(}6&
17. ELEVATION TOP OF HOLE 195,70
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING A //7 *
8. DEPTH DRILLED INTO ROCK 3 TGNAT oF 1 TCTO v
8. TOTAL DEPTH OF MOLE &9.5° @.‘z ,g
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. 13 3 4 . [ - “‘;
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0.7 7% 17.0° C |WweEee ARETER 244Rs. |-
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1E
VOLATILE ORGANICZS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED CGMFOUNDS

EFA SAMFLE NO.

8-1394(MW-15) ;

“ab Name: SWL -~ TULSA ' Contract: SWCORP
... Lab Code: sWoK Case No.: SWCORFE SAS5 No.: 5DG No.:

Matris: (soil/water) WATER Lab Sample ID: 21331

Sample wt/vol: 2.0 (g/mb) ML Lab File ID: 094

Level: (low/med) LOW Date Received: 0%/22/85

% Moisture: not dec. Date Analyszed: 10/13/88

Column (pack/cap) CAF Dilution Factor: 1.0
CONCENTRATION UNITS:

Number TICs found: =2 (ug/L or ug/Kg) UG/L

P ) : : H : a0 H

i CAS NUMEER ! COMFOUND NAME H RT { EST. CONC. ! Q !

|=====zczs=== =|========= ========|s===x=z=== |====s===zcz==|=====|

I 1. 354233 'ETHANE, 1,2-DICHLORO-1,1,2-T! 3.57 240 13 ;

2. 76131 i ETHANE , 1,1,2-TRICHLORD~1,2,! 3.82 1} 6800 1J H

! : : ! d H !

FORM 1 VODA-TIC ' 1/87 Rev.
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Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAPSO013.40d
U.S. ARMY CORPS OF ENGINEERS
POST OFFICE BOX 36043 DATE: 10-14-88

DALLAS, TEXAS 75235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLO # 21381

DATE SUBMITTED: 0%-22-88

CLIENT 1.D.: 8-1394 (MW-15) 9/19/88

DATE METHOD
PARAMETER RESWLTS ANALYZED ANALYST REFERENCE
TOTAL ORGANIC HALOGENS 185.0 mg/L 10-14-88 RY SWB446-2020
U - Indiv:'atns the comﬁound was analyzed for but not detected

above that level.
SM STANDARD HETHODS,—léTH EDITION

SWB446 EPA METHODOLOBY

Southwest Laboratory of Oklahoma

I : BYW%&»OL

I TULSA BRANCH ey Ony TO THE A ARE RO . CUSHING BRANCH
1700 W. Albany, Suite C o mﬂ‘::wmmormv ICENTICAL OR SIMILAR PRODUCTS. P.O. Box 368
Broken Arrow, OK 74012 Cushing, Okla. 74023

L (918) 251-2858 (918)225-1064 __
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EXFLOSIVES EY HFLC
SOIL (ugrsg)

CLIENT: SWCOE DATE : 10-12~-8&

SWLO%# : 21294 (M-19)

SAMPLE ID: 8-1394

COMFOUNDS RESULTS
ug/L
HMX 26.0 U
RDX 22.0 U
TETRYL 26.0 U
TNT 14.0 U
2,4 DNT io. 0 U

U indicates detection limit
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002682

1A EFA SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

o

8~1459(C-2)

- Lab Name: SWL -~ TULSA Contract: SWCORP

.Lab Code: SWQOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 21457
Sample wt/vol: S.0 (g/mL) ML Lab File ID: C224=
Level: (low/med) LOW Date Received: ¢9/28/88
% Moisture: not dec. Date Analyzed: 10/04/88
Column: (pack/cap) CAFP Dilution Factor: 1.0

CONCENTRATIDON UNITS:

CAS NO. COMFOUND (ug/L or ug/Kg) UG/L Q

H . H H '

! 74-87-F—m—m— Chloromethane ' 10 'y i

i 74839 Fromomethane H 10 U '

1 75-01-4e—mmm Vinyl Chloride H 10 U H

! 75-00-3~———em—— Chloroethane H 10 ) H

{ 75-09-2-——m—ue—n Methylene Chloride ! 3 J H

Y A D B Acetone H 10 U H

l R R £ S0 Y S —— Carbon Disulfide : 5 U !
! 75-35-8~——eeemee 1,1-Dichloroethene i S tu :

} 75-34~3——————mm 1,1-Dichloroethane ' S U H

!} S40-59-0————cemmm 1,2-Dichloroethene (total) - . S U H

Y R R Chlorc%orm : S U H

P 107-06=-2v—wc—e—e 1,2-Dichloreoethane L S U H

{ 78-93-3=————————2-Butanone ! 10 U H

{ 71-55-b-—mmm— 1,1,1-Trichloroethane i S iU H

i S56-23-5 --———i-——Carbon Tetrachloride H S iy :
i 108-05-f—ceuee— Vinyl Acetate ' 10 U H
V75278 Bromodichloromethane H S U H

. | 78-B7~S——c—emmem 1, —chhloropropane 1 S v :
! 10061-01~-85———0—" cis-1,3-Dichloropropene : S v H

! 79-01l~bmcmcmmmmem Trichloroethene v 17 i H

! 124-48~1——c—meem Dibromochloromethane ' S 1y H

P 79-00-5——cceu—— 1,1,2-Trichlorocethane ! S U :

! 7143 -Dm—mmme Benzene_ 4 5 U H

! 10061-02=b===——=Trans-—1 y3-Dichloropropene H S iU :

! 75252 Bromo{crm' H S U '

i 108~ 10-1--——-—-—4-Methy1—2—Pentanone ' 10 iy !

i S91-78-b——meemn 2-Hexanone H 10 U H

! 127-18-4 e Tetrachloroethene H S U '

i 79-34-5-—me———e-1, 1.‘,2—Tetrach1nroethane : S v !

¢ 108-B8-T———em—e Toluene H 0.8:13 :

! 108-90-7~+—————-Chlorobenzene ' S v H

1 100-41 -4 Ethylbenzene : o Iy i
i b 100-42-8 e e Styrene : S U '
. ! 1330207 —————mm Xylene (total) ! S5 U !
! 75-69—4——cmmmeeee Dichlorodifluoromethane H 10 v H

i 95-50-1wmmmme——— 1,2-Dichlorobenzene { 10 iU H

FORM 1 VDA .. 1/87 Rev.
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*
i 106-446~T7 - l.,2-Dichlorobenzene ! 10 1y !
P S47-73 -1 1,4-Dichlorobenzene : 10 U H
- ' ' :
.
b

FORM I VOA . 1/87 Rev.
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VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

002684

EFA SAMPLE NO.

; 8-1459(C-2)
« I3 Name: SWL - TULSA Contract: SWCORF H
Lab Code: SWOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATER | Lab Sample ID: 214%
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: C2943
Level: (low/med) LOW Date Received: 09/28/88
4 Moisture: not dec. ____ Date Analyzed: 10/04/88

Column (pack/cap) CAF

CONCENTRATION UNITS:

Dilution Factor: 1.0

Number TICs found: _ 1 (ug/L or ug/Kg) UB/L LT
| : : ; T
! CAS NUMEER ; COMPOUND NAME ! RT ! EST. CONC. ! @ !
b1, UNKNOWN COMPOUND ! 2.82 1 5 13 ;
: : ! ! :

!

FORM I VOA-TIC

1/87 Rev.
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Southwest Laboratory of Oklahoma

R A

ikt

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAP35013.45a
U.S. ARMY CORPS OF ENGINEERS
POST OFFICE BOX 36045 DATE: 10-25-88

DALLAS, TEXAS 75235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLO # 21457

DATE SUBMITTED: 09-28-88

CLIENT I.D.: 8-1459 (C-2) 9/24/88

DATE
PARAMETER _ RESULTS ANALYZED ANAL YST
TOTAL ORGANIC HALOGENS 0.03 mg/L 10-25-88 RY SWB446-9020
U Indicates the>compound waé'analyznd for but not aotect.d

above that level. .

sM STANDARD METHODS, 16TH EDITION

SWB846 EPA METHODOLOGY

Southwest Laboratory of Oklahoma

by CM-{»BW»\/

TULSA BRANCH om - APy ONLY TO THE SaMLE AND AP NOT . CUSHING BRANCH
- 1700 W. A'bany, Suite C mmoormummwmv WENTICAL OR SIMILAR PROOUCTS. - P.O. Box 368
Broken Arrow, OK 74012 » i Cushing, Okia. 74023

| (918) 251.2858 (©18) 2251064 ___
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EXFLOSIVES EY HFLC
SOIL (ug/ag)

CLIENT: SWCOE
SWLO#: £1457

SAMFLE 1D: 8-1459 (C-2)

COMFOUNDS

HMX

FDX
TETRYL
TNT
244 DNT

U indicates detection limit

RESULTS
ug/L

26.0
26.0
14.0
10.0

ccocccoc

TE:

002686
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002687

1A EFA SAMFLE NO.
VOLATILE ORGAMICS AMALYSIS DATA SHEET

RS

/ H 8-14461(C-3) '
-0 Name: SWL - TULSA Contract: SWCORP H :
Lab Code: SWOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 21458
Sample wt/veol: 5.0 (g/mL) ML Lab File 1ID: 2944
Level: (low/med) LOW Date Received: 09/28/88
% Moisture: not dec. Date Analyzed: 10/04/88
Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS: K
CAS NO. COMFOUND (ug/L or ug/Kg) UG/L Q .
' . ' e R
{V 74-B7-F~———————— Chloromethane H 10 U H
! 74-B3~9————ne— Eromomethane b 10 iU !
! 75~01-84——mmm e Vinyl Chloride H 10 'y H
{ 75-00-3m——mmmewee Chloroethane H 10 U !
{78092 Methylene Chloride : S v :
R Y - T o Acetone ' 10 U H
e i 75-15-0=——cuema— Carbon Disulfide H S U !
! 75-55-4-—rmmmmae 1,1-Dichloroethene H S U H
~ ! 75-34-3——cc—meeae 1 1-Dichloroethane H S U H
! 540~59-0=———mm—um :2-Dichloroethene (total) — . S uJ H
! 67— 66-3——----———Chlorc¥orm H S U H
! 107-06=2~~c——uee 1,2-Dichloroethane LI S U H
i 78-93~3————————- Z—Butanone ' 10 U H
. ! 71-55-b——————— 1,1,1-Trichloroethane . S J H
H 56-”0—4--———e——-Carbon Tetrachloride H SR ‘-
i 108-05-4-——————=Vinyl Acetate v 10 U i
1 75 27-4———--f-——Bromodlchloromethane i S v i
! 78-87-5———c——een 1,2-Dichloropropane. 1 S U H
{ 10061-01=-5~mcwu- c;s—l,o—chhloropropene H S iU !
i 79-01-b-—m—emnen Trichloroethene L 5 v H
! 124-4B-1 e Dibromochloromethane H S. iU H
1 79-00-5——mmmee— 1,1,2-Trichloroethane ' S v H
! 71-43«2-=———————Renzene: H S v H
! 10061-02=bm—we—- Trans—1,3-Dichloropropene ! S U :
! 75-25~2-—=——«———Rromoform. : S U !
! 108-10-1—————wee 4-Methyl-2-Fentanone H 10 U H
} 591-78-4—————=——2-He:anone ' 10 U H
{ 127-18-8cccmeees Tetrachloroethene H S v H
! 79-34-8-—ceee——e 1, 1.‘.2-Tetrachloroethane H S !
! 108-88~-F~————mme Toluene H S U '
! 108-90=-7—=——em—m Chlorobenzene H S U H
: { 100-41-4————————Ethylbenzene } S v !
(“;j.';:_.{ i 100-42-5+==c====Styrene ! S iU :
::“ i 13530-20-7————e—- Xylene (total) ! S U }
! 75-69-4—c———ee Dichlorodifluoromethane K 10 iU H
! 95-50-1-——mmeme 1,2-Dichlorobenzene : 10 U !
H : ! !

FORM I VOA - 1/87 Rev.
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S47-73- 1 1,4-Dichlorobenzene

—————————e e

00268

10
10

Tec

FORM I VOA

1/87 R

ev.



o

&

Y INRY MOTOPE . SIS

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

™

v..0 Name: SWL - TULSA

002689

EFA SAMFLE NO.

Contract: SWCDORP

" Lab Code: SWOK

Matrix: (soil/water) WATER

Sample wt/vol:

Case No.:

Level: (low/med)

% Moisture: not dec.

Column (pack/cap)

Number TICs found

8~1461(C~3)

-

.

SWCORP SAS No.: SDG No.:

Lab Sample ID: 21458

(g/mL) ML Lab File ID: £o944

88

Date Received: 09/28/

Date Analyzed: 10/04/

Dilution Factor: 1.0

CONCENTRATION UNITS:
{ug/L or ug/Kg) UG/L

88

COMFOUND NAME

EST. CONC.

X
o

FORM I VOA-TIC

1/87 Rev.
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Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LARORATORY REPORT: SAP3013.45b
U.S. ARMY CORPS OF ENGINEERS }
POST OFFICE BOX 3I&045 DATE: 10-25-88

DALLAS, TEXAS 75235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLO # 21458

DATE SUBMITTED: 09-28-88

CLIENT I.D.: B-1461 (C-3) 9/246/88

A DATE
PARAMETER RESULTS ANALYZED
TOTAL ORGANIC HALOGENS. 0.24 mg/L 10-25-88 RY SWB46~-7020
u Indicates the compound was analyzed for but not detected

above that level.
sM STANDARD HET'"!UDS + 16TH EDITION

SW846 EPA METHODOLOGY

Southwest Laboratdry of Oklahoma

ml-SA BRANCH OUR LETTERS AND AEFORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSANILY CUSHlNG BRANCH
1700 W. Albany, Suite C WMOICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAA PROCUCTS. P.O. Box 368
Broken Arrow, OK 74012 ) Cushing, Okla. 74023

L (918) 251.2858 : : 918)225-1064 __
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CLIENT:.
SWLO#:

SAMFLE 1D

COMFOUNDS

HMX
RDX .
TETRYL
TNT
2,4 DNT

002691

EXFLOSIVES EY HFLC
SOIL (ug/g)
SWCOE DATE: 10-12-88
1458
: 8-1461 (e2)

RESULTS
ug/L

26.0
<Z2.0
26.0
14.0
10.0

ccccc

U indicates detection limit
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Lab Code: SWOK

Matrisx: (soil/water) WATER
Sample wt/vol: . 5.0 (g/mL) ML
Level: (low/med) LOW

% Moisture: not dec.

Name: SWL - TULSA

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: SWCORF

002692

EFA SAMFLE NO.

i B-1462(EQELK)
]

Case No.: SWCORF SAS No.:

SDG No.:

Lab Sample ID:
Lab File 1D:
Date Received:

Date Analyzed:

£2945

09/28/88

10/04/88

Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q
i 74-87=-35~w——— e Chloromethane H 10 U
i 74-B3~F=——m—— Eromomethane H i0 U
! 7501 ~4———— e Vinyl Chloride ! 10 v
i 75-00-3~———=——mmu Chlorocethane ! ic v
i 75-00-2~——me e Methylene Chloride H 10 ¢
i 6764~ e Acetone H 10 U
| 75-15-0——vccm—em Carbon Disulfide H 5 v
! 75-35-4~—mmmmee e l1,1-Dichloroethene H S iU
. i 75-34~3——=======1,1-Dichloroethane H S U
{ 540-59-0—————am—— 1,2-Dichloroethene (total)__ ! S u
H 67—66—0-————-—--Chloroform H 3 IBJ
! 107-06=2-———ce—ee 1,2-Dichlorocethane I S u
! 78—93-3-——--———-2—Butanone H 10 iU
Y Rt e ——— 1,1,1-Trichloroethane : S U
i 56-23-S-————m P—-Carbon Tetrachloride : - £ 1)
! 10B-05~4~——wmue Vinyl Acetate v 10 U
i 75-27~4-————————Bromodichloromethane ! 0.9:J
| 78=-87-5——=———we—m 1,2-Dichloropropane ! S iU
i 10061-01-S———em—0n cis-1,3-Dichloropropene : S iy
} 79-01-f————mmeem Trichloroethene H S v
! 124-48-]~=———~—-Dibromochloromethane ! S v
! 79-00-5-——wemmue 1,1,2-Trichloroethane H S v
! 71-43-2w—eeeee ——HBenzene’ ! 5 v
! 10061—02-&———-—-Transr1,3-Dich10ropropene__;;! S v
1 —25-2m—m————— Bromoform_. : S U
H 108 10-1 ———————— 4—~-Methyl-2-Pentanone H 10 v
! 5%1-78-4——————=-2~Hexanone t 10 v
! 127-18-84——~ceee Tetrachloroethene H S U
Y R e —— 1,1,2, 2—Tetrachloroethane H S v
i 108-88-3~-wcam— Toluene H 0.4:J
! 108-90=7————————Chlorobenzene . H S JuU
{ 100-41-4——~—————Ethylbenzene H S v
f?* I 100-42=5=me—wwwe-Ctyrene . S U
.} 13530-20-7————uev Xylene (total) ! S v
-} 75-69-4~——————-Dichlorodifluoromethane ! 10 U
! 95-50-f-mmmemeee 1,2-Dichlorobenzene : 10 U
H l H
FORM I VOA 1/8

N em mm mm ms en m en mn ek et s e ce ee o e e em me me et cs en e e e e =e e e em en m. . oe - o oe

Rev.



T

(R N 1Y

. AL,

ORI 1 - T IS

Py

T O I P )

L)
106-46-7———= o 1,3-Dichlorobenzene
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B 002694

1E EFA SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFDUNDS

! B-1462(EQELK)

Lab Name: SWL - TULSA _ Contract: SWCORF

" Lab Code: SWOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (socil/water) WATER ) Lab Sample ID: 21459
Sample wt/vol: S.0 (g/mbL) ML Lab File ID: 2945
Level: (low/med) LOW Date Received: 09/78/88
% Moisture: not dec. ___ Date Analy:=ed: 10/04/88
Column (pack/cap) CAF Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: o] (ug/L or ug/Kg) UG/L _ ‘:uf
! ' ! ! ! b
{ CAS NUMEER ! COMPOUND - NAME H RT { ESBT. CONC. ' @
| ==s=ccsxsosmna=s HE e ot T v vun |s====csc= lsssc=moc=ss== l==s=e
' : ! ! !

FORM 1 VOA-TIC o 1/87 Rev.
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Lab Code: SWOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 214460
Sample wt/vol: S.0 f(g/mL) ML Lab File ID: C2246
Level: (low/med) LOW Date Received: 09/2°8/88
% Moisture: not dec. Date Analyzed: 10/04/88
Column: (pack/cap) CAFP Pilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
H : } H HE
t 74-B7-J—m——————m Chloromethane ' 10 iU H
! 74-83~Fw—cmcme—— Bromomethane ! io U :
P 75-01-4mmmmmee e Vinyl Chloride H 10 iU H
i 75003 mee——— Chloroethane H 10 U H
) ! 75-09-2———mmm—— Methylene Chloride ! 5 iU H
! 67641 Acetone : 10 U H
- i 75-15-0==—m—m———— Carbon Disulfide H S U :
- i 75-35-4-————===—=1,1~Dichloroethene ! S v H
) i 75-34-3————m———- 1,1-Dichloroethane : S U :
! 540-59=0=————m=- 1,2-Dichloroethene (total)__ ! 5 U H
{ 67-bb—T——m—e e Chloroform A S U H
| 107-06-2-~—me——— 1,2-Dichlorcethane HE S v !
i 7B-93-3~=——==—~~2-Butanone H . 10 U :
! 71-55-b-————m——m 1,1,1-Trichloroethane { S v H
! S6~-23-5--=—=<—~=Carbon Tetrachloride : S v :
! 108-05-4-——————=Vinyl Acetate_ ' 1 10 U
iV 7527 4= Bromodichloromethane ! S U '
! 78-87-S~========1,2-Dichloropropane 4 S iU H
! 10061-01-S———uee cis-1,3-Dichloropropene H S U :
! 79-01l—b—mmmm—e——e Trichloroethene v e | !
! 124~4B~]mwme—e—e Dibromochloromethane H S v H
! 79-00-5-r——mmmwm 1,1,2-Trichloroethane : S iU H
| 71-43-2-—————an Benzene ) 5 U !
! 10061-02-4-==~-=Trans-1,3-Dichloropropene____! s U )
I e e Bromoform_ : 5 U !
! 108-10-1-——e-——- 4~Methyl-2-Pentanone ! 10 11U !
i SP1-78-b-—m————— 2~-Hexanone : 10 W d
V127184 Tetrachloroethene : So i H
iV 79-34-5——————mem— 1,1,2,2-Tetrachloroethane_____! S W :
! 108-88=-3~~—————e Toluene - H S U '
! 10B-90-7———mwmem Chlorobenzene ! S U :
- I 100-41-f4—memm— Ethylbenzene i S v i
Fk 1 100-42-5-—————— Styrene ' 5 U !
~— ! 1350-20=T7——————— Xylene (total) H S U H
’ | 75~69~4———ceeeeee Dichloredifluoromethane. H 10 U :
l 95-50-1-=—o—arm— 1,2-Dichlorobenzene . i 10 u !
' H H !
7

~Lab Name: gWL - TULSA

1A
VOLATILE ORGANICS ANALYSIS DATA SHEE

Contract:

T

SWCORF

002695

EFA SAMPLE NO.

E-1463(C-4)

FORM 1 VOA

Rev.
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106-86~7 = —wemem 1,3-Dichlerobenzene
S47~-73 = m— e 1,4-Dichlorobencene
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1€ EFAR SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED LOMPOUNDS

B-14463(C-4)

- Lab Name: SWL - TULSA Contract: SWCORF
Lab Code: SWO¥ Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 21440
Sample wt/vol: S.0 (g/ml) ML Lab File 1ID: 2946
Level: (low/med) LOW Date Received: 09/28/88
% Moisture: not dec. _____ Date Analyzed: 10/04/88
Column (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION -UNITS:

Number TICs found: {ug/L or ug/Kg) uG/L

o

] []
! CAS NUMBER EST. CONC. | @

: H !
: COMPOUND NAME ! RT H
| ====sssszz=s=o=x | ss=====rrsoszxzroos=ssss=ss == |======= = | ms=s===m= === | ====c=)
! ' ! ! ! i
/
N
(/:L:_
p—

FORM I VDA-TIC .. ' 1/87 Rev.
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002700

Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPDRT: SAPS013.45c
U.S. ARMY CORPS OF ENBINEERS
POST OFFICE BOX 36045 DATE: 10-25-88

DALLAS, TEXAS 75235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER
SWLO # 21460

DATE SUBMITTED: 09-28-88
CLIENT I.D.: B8-1463 (C-4) 9/26/88

above that level.
SM STANDARD METHODS, 16TH EDITION

SW84é EPA METHODOLOGY

Southwest Laboratory of Oklahoma

BY e~
mLSA BRANCH OUR LETTERS AND mmvmvmm!m&zmmummwu CUSHlNG BRANCH
1700 W. Albany, Suite C INDICATIVE OF THE OUALITIES OF APPARENTLY IDENTICAL DR SIMILAR PROCUCTS. P.O. Box 368
Broken Arrow, OK 74012 Cushing, Okla. 74023

| (918) 251-2858 (918) 225-1064

DATE o

PARAMETER RESULTS ANAL YZED 1
TOTAL ORGANIC HALOGENS 0.035 mg/L 10-25-88 RY SWB46—-5020 ;
|

i

|

j

U i Indicates ‘the Eomp‘ound ‘was analyzed for but not detected |




Yopias |

PR Y

CLIENT: SWCOE

Shil_Ow ¢ 21460

SAMFLE ID: B-1463

COMFOUNDS

HMX
RDX
TETRYL
TNT
2,4 DNT

EXFLOSIVES RBY HFLC
SOIL (ug/g?

(C-4)

U indicates detection limit

RESULTS

ug/L

26.0
22.0
26.0
14.0
10.0

ccccc

002701

DATE: 10-12-85
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002702

14 EFA SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
o H : :
; H B-14464(C~-5) H
tab Name: SWL - TULSA Contract: SWCORF ! :
Lab Code: SwDk Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 21461
Sample wt/vol: S.0 (g/mL) ML Lab File ID: C2947
Level: (low/med) LOW Date Received: 09/28/88
% Moisture: not dec. Date Analy:zed: 10/04/88
Column: (pack/cap) CAF Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q il

74-B7 =3 Chloromethane

H ' H K
- ! ! 10 v :
\ 74-B3~9—crme—eme Bromomethane H io u H
H 75—01—4————-f———Viny1 Chloride H 10 U H
P 75003 —~———me—— Chloroethane H 10 U H
| 75-09-2m—mmm Methylene Chloride P 110 | :
| b7 b4~ e Acetone ' 10 U :
-~ { 75-15~Q0~—==—————Carbon Disulfide H S U H
—_ i 75-35~4=m~mmeeeee 1,1-Dichloroethene : S iu :
i 75-34-3—————cme l,1-Dichloroethane : S iU H
i S540-59-0=—c—ma— 1,2-Dichloroethene (total)___ ! . 5 11U t
i 67-bb=3=—ce—————Chloroform HER S U H
i 107-06-2-——=====1,2-Dichlorocethane (R S U :
! 78-93~3—————mm——— 2-Butanone ' 10 U H
! 71-585-bm—remee— 1.,1,1-Trichlorocethane___ _ { S U :
i 56-23-5-—=—-w———Carbon Tetrachloride : S U o
1 108-05-4———m~====Vinyl Acetate . ot 10 11U :
i 75-27-4~——~————Bromodichloromethane H S U !
i 78-B7=S~—ceee— 1,2-Dichloropropane ' S W !
! 10061-01=5~c———mu cis-1,3-Dichloropropene H S U i
] 79-01-b——=wammee Trichloroethene H 77 !
! 124-48-1-——e—emm Dibromochloromethane t 5 U H
! 79-00=5==—ee———— 1,1,2-Trichloroethane : S U :
! 71-43~2-==—————-Renzene 4 S U H
+10061-02~46~-———=Trans-1,3~Dichloropropene ! S U !
! 75-25-2-——ceee—— Bromoform: H S WU H
! 108-10-1-===———==4~-Methyl-2-Fentanone H 10 U !
| 591-78-b=———-—---2~Hexanone H 10 U H
V| 127-18~4——m e Tetrachloroethene : S WuJ H
i 79-34-5~——ec—eee 1,1,2,2-Tetrachloroethane____ ! S U :
! 108-B8~3——————eu Toluene ’ ' S v :
! 10B8-90-7———————u Chlorobenzene ! S U :
- ! 100-41-4—mmemmm e Ethylbenzene ! S v i
g?ﬁx ! 100-42-5-——————-Styrene ! S U !
- | 1330-20-7~-———~--Xylene (total) H 5 U H
! 75-69-4————cmeee Dichlorodifluoromethane H 10 v !
! 95-50=1————mee— 1,2-Dichlorobenzene ! 10 iU H
H H ! H
7

FORM I VOA a _ 1/87 Rev.
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L
i 106-446~7~——==—-——1 ,3-Dichlorobenzene
S e E 1,4-Dichlorobenzene

1
]

002703

10 1y
10 U

'FORM 1 vOA

1/87 Rev.
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002704

EFA SAMFLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFQOUNDS

8-14464(C-3)

+b Name: SWL -~ TULSA Contract: SWCORP
Lab Code: SWOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATEFR Lab Sample ID: 21461
Sample wt/vol: 5.0 (g/mL) ML__ Lab File ID: 2947
Level: {(low/med) LOW Date Received: 09/28/88
% Moisture: not dec. Date Analyzed: 10/04/88
Column (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: 1 (ug/L or ug/Kg).UG/L - RO
! : ! ! ' !

!  CAS NUMEER : COMPOUND NAME ! RT | EST. CONC. ! Q@ !
', ! UNKNOWN FREON ' 3.78 ! s i3 !

! ! ' : ! !
.

ﬁﬁﬁ

FORM I VOA-TIC

1/87 Rev.
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Southwest Laboratory of Okiahoma

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAPSO1Z.45d
U.S. ARMY CORPS OF ENGINEERS
POST OFFICE BOX 346045 DATE: 10-25-88

DALLAS, TEXAS 735235~-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER
SWLO # 21461

DATE SUBMITTED: 09-28-88
CLIENT I1.D.: B8-1464 (C-5) 9/26/88

above that level.
SM STANDARD METHODS, 16TH EDITION

SWB4& EPA MéTHODDLDGY

Southwest Labgratory of Oklahoma
Y

B
TULSA BRANCH oo o Aoy oY TO THE R . CUSHING BRANCH
1700 W. Albany, Suite C IMOICATIVE OF THE GUALITIES OF APPARENTLY IOENTICAL OR SAMILAR PRODUCTS. P.O. Box 368
Broken Arrow, OK 74012 Cushing, Okia. 74023

—. (918) 251-2858 (918) 225-1064

DATE METHOD
PARAMETER RESWLTS ANAL YZED ANALYST REFERENCE
TOTAL ORGANIC HALOGENS 0.03 mg/L 10-25-88 RY SWB46-9020
u Indicates the'com.pound was analyzéd for but not detected
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EXFLOSIVES BY HFLC
SOIL (ug/q)

CLIENT: SWCOE DATE:

SWLO#: 21461

SAMFLE 1D: 8-1464 (C-S)

COMFOUNDS RESULTS
ug/L
HMX 26.0 U
RDX 22.0 U
TETRYL 26.0 U
TNT 14.0 U
2,4 DNT . 10.0 U

U indicates detection limit

70
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: 002708

Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAPS013.41e
U.S. ARMY CORPS OF ENGINEERS
POST OFFICE BOX 36045 DATE: 10-14-B8

DALLAS, TEXAS 75235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER
SWLD # 21425

DATE SUBMITTED: 09-24-88
CLIENT 1.D.: 8-1420 (10%9) B/22/88

SW846 EPA METHODOLOGY

Southwest Laborato % Zf Oklahoma

TULSA BRANCH T M‘!'m . CUSHING BRANCH
1700 W. Albany, Suite C o mv:v"tbu m:w:’u:novmmvmouwwm P.O. Box 368
Broken Arrow, OK 74012 Cushing, Okla. 74023

| (918) 251-2858 (918) 225-1064

DATE 1 METHOD

PARAMETER RESULTS ANALYZED eﬁeg REFERENCE
TOTAL ORGANIC HALOGENS 12.7 mg/L 10-14-88 " RY SWB446-9020
JOTAL METALS
ARSENIC 0.002 U mg/L 10-06-88 KS SM I0ZE
BARIUM 2.7 mg/L 10-05-88 KS SM 3I03C
CADMIUM 0.01 U mg/L 10-04-88 KS SM 310A
CHROMIUM 0.12 mg/L 10-05-88 KS sM 3I12A |
LEAD - 0.1 U mg/L 10-04-88 KS SM 316A ?
MERCURY 0.002 U mg/L 10-06-88 KS sM 3I20A |
NICKEL 0.05 U mg/L 10-05—-B8 KS SM 3I21A |
SELENIUM - : ) 0.002 U mg/L - 10-06-88 - - KS - 8M I2TA ?
SILVER 0.05 U mg/L 10-04-88 - KS 8M 3I24A
ZINC 0.04 mg/L 10-05-88 + KS SM I28A
u Indicates the compound was analyzed for but not detected ‘
above that level.
SM STANDARD METHODS, 16TH EDITION
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- 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

8-1420(1C%)

Lab Name: SWL - TULSA . Contract: SWCORP H
tab Code: SWOK Case No.: SWCORP SAS No.: SDG No.:
Matrix: (socil/water) WATER Lab Sample 1D: 21425
Sample wt/vol: 3.2 (g/mL) ML Lab File 1D: C2%04
Level: (low/med) LOW Date Received: 09/24/88
% Moisture: not dec. Date Analyzed: (09/30/88
Column: (pack/cap) CAP Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UG/L Q
! H ! H
i\ 74-87-3~=—=——————Chloromethane ! 13 iU H
! 74~B83~F-——w e Bromomethane : 13 1y H
! 75-01-4——mmmeee Vinyl Chloride ! 13 1Y H
. i 75-00-3~————=—=-— Chlorecethane : 13 !
| 75-09-2-=—=————=Methylene Chloride : ? IR :
P 4764~ Acetone : 13 v !
i 75-15-0——~—mm——— Carbon Disulfide : é6 U H
| 75-35-4-—=m===— 1,1-Dichloroethene H & iU :
a { 75-34-3———m——m——- 1,1-Dichloroethane ! & U :
ais ! 540-59-0~=—=m—m— 1,2-Dichloroethene (total)__ ! 11 !
i &7-66-3—————=—- Chloroform i 6 U A
! 107-06-2-—————u- 1,2-Dichloroethane ! . & U H
| 78-93-3—-———————2-Butanone b 13 iU !
!} 71-55~b-~—=-=e—-=1,1,1-Trichloroethane LI 6 U '
| 56~-23-5—===—w~—=—Carbon Tetrachloride H . & 11U H
! 108—-05—-4——————= Vinyl Acetate H 13. U H
! 75-27~-4-~-—---—-=Bromodichloromethane ! 6 iU i
" 78-B7-5~~~~~====1,2-Dichloropropane, H 6 iU !
! 10061-0]1=-5===v=ecis~1,3-Dichloropropene H 6 U H
| 79-01l~bmm—mmmm—— Trichloroethene | 190 ! !
! 124-48-1——————— Dibromochloromethane ! & iU :
! 79-00-5~——=m———— 1,1,2-Trichloroethane H & U :
| 71-43-2~———————m Benzene ! & U t
! 10061-02-b——=~—= Trans-1 3-chhloropropene H & U !
| 75-25-2===———m——— Bromoform R 6 iU H
i 108-10-1=—cemr——— 4-Methyl-2-Pentanone H 13 U H
| §91=-78=bm—m———m—e 2-Hexanone ! 13 1y !
! 127-18-4-———mm—— Tetrachloroethene : & U H
{ 79-34-0~————v——— 1,1,2, 2-Tetrachloroethane H & U :
! 108-88-3~===——=— Toluene H & U H
i 108-90-7~=~=———=—=Chlorobenzene : & 1Y '
! 100-41-4———c—aem Ethylbenzene H 6 U :
! 100-42-5———=—==— Styrene ! 6 U H
! 1330-20-7—~———--Xylene (total) { 6 iU :
o= { 75-69-4~=————=——=Dichlorodifluoromethane ! 13 iU H
< i 95-50-1——=——-—=- 1,2-Dichlorobenzene H 13 U :
H . H '
7

FORM 1 VOA - 1/87 Rev.
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106=4b=7=mmmem e 1,3-Dichlorobenzene
S47-73-1———m———o 1,4-Dichlorobenzene

002710

13 :
13 H
] ]
' 1

FORM I VOA

1/87 Rev.
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VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

“=b Name: SWL - TULSA

'Contract: §

Matrix: (soil/water) WATER

Sample wt/vol: 3.9 (g/mL) ML
Level: (low/med) LOW

% Moisture: not dec.

Column (pack/cap) CAP

Number TICs found: 8

WCORP

002711

EFA SAMFLE NO.

5-1420(109)

" Lab Code: SWOK Case No.: SWCORF SAS No.:

SDG No.:

Lab Sample ID: 21425

Lab File ID: €2904

Date Received: 09/24/88

Date Analyzed: 09/30/88

Dilution Factor: 1.00

CONCENTRATION UNITS:
{ug/L or ug/Kg) UG/L

0
(™)
= 4
n
o
| C
4
(=]
r4
D
X
m

FORM 1 VOA-TIC:

! H o e
! - CAS NUMBER ) RT EST. CONC. ! Q {
[y T T === S==== == =====|coscsozz lesscsmnc=m=e= -t
{1, 76131 iEthane, 1,1,2-trichloro-1,2,! 3.87 | 310 id H
! 2. 76131 {Ethane, 1,1,2—trichloro-1,2,: 4.07 200 1J H
' 3. { UNKNOWN HYDRDCAREON H 17.42 | e 'J H
H 4,  UNKNOWN HYDROCAREON H 18.467 ! 17 iJ H
}% S. { UNKNOWN COMFOUND H 18.84 | S iJ !
T b, { UNKNOWN COMPOUND 19,27 5 13 H
- 7T a 1 UNKNOWN COMPOUND i 19,47 g iJ :
i 8. { UNKNOWN HYDROCAREON ! 19.79 18 1id H

H H i H !
fo
N

1/87 Rev.



EXFLOSIVES EBY HFLC
SO0IL (ug/a)
CLIENT: SWCOE
SWLO#H : 21420

SAMFLE ID: 8-1420 (109)
COMFOUNDS

HMX
RDX
TETRYL
TNT
2,4 DNT

U indicates detection limit

RESULTS
ug/L

Z26.0
22.0
Z6.0
14.0
10.0

ccccc

DATE:

002712

J
)

10-12-88



002713

< 1A EFA SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

B-1472(120)

Pl Name: SWL - TULSA i Contract: SWCORFP
Lab Code: SWOK Case No.: SUHCORFE SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 21578
Sample wt/vol: 0.002 (g/mL) ML Lab File 1ID: 10503
: Level: (low/med) LOW Date Received: 09/30/88
? % Moisture: not dec. Date Analyzed: 10/08/88
i Column: (pack/cap) CAP Dilution Factor: 1.0
i - CONCENTRATION UNITS:
i CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
H H H H
! 74-87-3————————n- Chloromethane H 25000 v H
i 74-B83-9————————m Bromomethane H 25000 U :
i 75-01-4———m—mm Vinyl Chloride ' 25000 U !
! 78-00-3~—————e—— Chloroethane ! 285000 U :
i 75-09-2=——w————m Methylene Chloride H 310000 i H
| 6764 e Acetone H 25000 U H
"V 795-15-0————m—e—m Carbon Disul fide H 13000 U H
. i 75-35~4=~—--————- l1,1-Dichloroethene i 13000 U :
Tl 75-384=3—————mmm 1,1-Dichloroethane P 13000 iU !
N ! 540-59-0-————~—— 1,2-Dichloroethene (total)___ ! 13000 U :
: i &7 =663 Chloroform H 13000 U H
} i 107-06-2-——=——=—= 1,2-Dichleoroethane ! - 13000 U H
' | 78=93=F———m——mm—m 2-Butanone v 25000 iU !
! 71-85-6---———~—— 1.1,1-Trichloroethane ! 13000 U H
' t 56-23-5———wmm e Carbon Tetrachloride ' . 13000 U H
i ! 108-05-4=——~—-—-Vinyl Acetate H 25000 . iU !
! i 75-27-4~~——————-Bromodichloromethane HS 13000 iU . K
-4 78-87-5——===——=-1,2-Dichloropropane i 13000 U - H
| ! 10061-01-5-———-— cis—-1,3-Dichloropropene S 13000 U H
! 79-01-b————————— Trichloroethene H 32000 !} H
i 124-48-1-e—mmumm— Dibromochloromethane H 13000 iU :
- ! 79-00-5-—=—=———- 1,1,2-Trichloroethane H 13000 U !
' | 71-43-2————————-Renzene ! 13000 U H
r ! 10061-02-b————mm- Trans-1,3-Dichloropropene ] 13000 U !
. \ 75-25-2-—=~——-—-Bromoform : 13000 U i
P 108~10~ e mm 4-Methyl-2-Pentanone ! 25000 U ) -
! SR1-7B8-46—————=mm 2-Hexanone H 23000 U :
| ! 127-18-4——m—meem Tetrachloroethene : 13000 iU !
] | 79-34-5———em————— 1,1,2,2-Tetrachloroethane H 13000 iU :
: ! 108-88-3-———-——- Toluene ! 13000 iU :
I ! 108-90-7-—————~ Chlorobenzene : 13000 U !
i ! 10041 ~4mmmmm——— Ethylbenzene ! 13000 U !
i ! 100-42-5~—cceeu- Styrene ! 13000 U !
- ! 1330-20~7 ===~ Xylene (total) i 13000 iU i
iofEsE | 75-69=8-—————— ——Dichlorodifluoromethane ' 25000 iU !
- ! 95-50-1==~====~=1 ,2~-Dichlorobenzene ! 25000 iU H
! ! H '
7

FORM I VOA . 1/87 Rev.
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106-46-7~-~-——mu 1,3=Dichlorobenzene ! 20000 U H
S47-73~ -~ 1,4-Dichlorobenzene : <SN00 U !
FORM 1 VOA .

1/87 Rev.
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002715

EFA SaMPLE NO.

VOLATILE CORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

% Name: SWL - TULSA

iContract:

- Lab Code: SWOK

Case No.: SWCDORP SAS No.:

Matrix: (socil/water) WATER

Sample wt/vol:

0.002

(g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

Column (pack/cap) CAPF

Number TICs found:

CONCEN
(ug/L

SWCORP

B8-1479(120)

SDG No.:

Lab Sample 1D: 21538

3

Lab File ID: 10503

88

Date Received: 0P/30/

Date Analyzed: 10/08/

Dilution Factor: ‘1.0

TRATION UNITS:
or ug/Kg) UG/L

88

]
0
]
I
i
f
]
1]
]
1]
1]
It
[}
I
[
]

COMPOUND NAME

'RT | EST. CONC.
!

FORM 1 VOA-TIC

1/87 Rev.
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002716

Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LARORATORY REPORT: SAFSC012.47a
U,S. ARMY CORPS OF ENGINEERS
POST OFFICE BOX 36045 DATE: 10-27-8B8B

DALLAS, TEXAS 7S5S235-B0O11
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLO # 21538

DATE SUBMITTED: 09-30-88

CLIENT 1.D.: .8-1479 (120) 9/27/88

A 3
PARAMETER R RESULTS : REFERENCE |
—_——— : _ . - i
TOTAL ORGANIC HALOGENS 2011.0 mg/L 10-27-88 RY SWB44&~-9020 ‘
NITRATE 735.0 mg/L 10-05-88 SM SM 429 {

i
U Indicates the c:;:mpound was analyzed for but not detected
above that level. : ’ '

SM STANDARD METHODS, 16TH EDITION
SW846 EPA METHODOLOGY

Southwest Laboratory of Oklahoma

BY
TULSA BRANCH ounm-ra-‘ AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ANE NOT NECESBARILY CUSHING BRANCH l
1700 W. Albany, Suite C SUCRCATIVE OF THE QUALITIES OF APBARENTLY IDENTICAL OR SIMILAR FROCUCTS. P.O. Box 368 |
Broken Arrow, OK 74012 : Cushing, Okia. 74023 ;

[ (918) 251-2858 : (918) 225-1064 __




£

EXFLOSIVES EBY HFLC
SOIL (ug/g)

CLIENT: SWCOE

SWLO#: 21538
SAMFLE ID: 8-1479 (120)

COMFOUNDS

RESULTS

ug/L

HMX
RDX
TETRYL
TNT
2.4 DNT

U indicates detection limit

14.0
22.0
26.0
26.0
10.0

ccccc

DATE:

002717

10-10-88



002718

1A EFA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
H 8-1421(123) H
" b Name: SWL - TULSA Contract: SWCORP ! !
... Lab Code: SWoOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATEK Lab Sample ID: 21424
Sample wt/vol: S.0 (g/mL) ML Lab File ID: C290%
Level: (low/med) LOW Date Received: 09,/24/88
7 Moisture: not dec. Date Analyzed: 09/30/88
Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UG/L Q
i ! ' ! !
| 74-B7-3—m—mm— Chloromethane ! 10 U -y
1 74-B3-F——mmmmee e Bromomethane ! 10 U N
i 75-01=8—cmmmmn Vinyl Chloride H 10 148 H
! 75-00-3—~—m—meue Chloroethane ! 10 U’ :
! 75-09-2~————==—-Methylene Chloride ! S iU ‘
P 6764~ e Acetone ! 10 U l
! 75-15-0————cmmee Carbon Disulfide H S U H
I 75-35-4——wcceee 1,1-Dichloroethene ! S iu H
RO £~ V', N —— 1,1-Dichloroethane ! 5 U !
{ 540-59- O----————l.4—chhloroethene (total)___ ! S v :
| 67-66=3—==——mmemm Chloroform H S v :
! 107-06=2~—————mu 1,2-Dichloroethane ' . S v H
i 78-93-3----———-—2-Butanone . 10 U L
! 71-55-6~=~======1,1,1~-Trichloroethane H S U H
, | S56-23~S——rc—mmm Carbon Tetrachloride H S U H
! 108-05~§————mme Vinyl Acetate H 10 . iU i
: 75-‘7—4—-f-—-——-Bromodlchloromethane*________S S v 1
i 78-87~5~——~=--—-1,2-Dichloropropane U 5 U i
: 10061-01-5-----—:15—1 s>-Dichloropropene ! S U H
! 79-01-b————mmmeen Trlchloroethene : H 5 U !
{ 124-48~1—~————=—Dibromochloromethane H S H
! 79-00-5-———ee—ee 1,1,2-Trichloroethane ! S Iu H
i 71-43~2—~—————w—BRenzene : S iU H
i 10061-02-b——memm Trans—-1,3-Dichloropropene —_— S ¢ !
! 7u—°5—2-——---—;-9romoform : H S U H
! 108- 10-1----——-—4—Hethy1-2-Pentanone ! 10 ! !
i §591-78=4———————-2-Hexanone : 10 ! H
!} 127-18~-4————eermms Tetrachlorocethene - H S H
{ 79-34~5-vc—cmae— 1,1,2,2-Tetrachloroethane___! S i !
! 108~-88-3——=——me= Toluene ? 5 ! H
! 108-90-7——c—mmn Chlorobenzene ! S U !
! 100-41-femmmmmemn Ethylbenzene H s H
| 100~-42-S~——ewue— Styrene ; ! 5 !
! 1330-20-7 =m0 Xylene (total) H S H H
(QJ? ! 75-49-4 e Dichlorodiflucromethane: -4 10 ju !
~ ?5-50-1==——=ve——-1,2-Dichlorobenzene ! 10 U :
| 4 ! H
FORM I VOA 1/87 Rev.
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1

106~846-7———cmn 1,3<Dichlorobenzene
547731 —mmm 1,4-Dichlorobenzene

———————————————n.

B — T

FORM I VDA

1/87 Rev.



002720

s 1E EFA SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFOUNDS

8~1421(123)

' *b Name: SWL - TULSA :Contract: SWCORP

Lab Code: SWOK Case No.: SWCORP SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 21426
Sample wt/vol: 5.0 (g/mbL) ML Lab File ID: C20T
Level: (low/med) LOW Date Received: 9/24/88
% Moisture: not dec. __ bate Analyzed: 0%/30/88
Column {pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) UG/L

H CAS NUMEER ! COMFOUND NAME ! RT ! EST. CONC. ! @ é!ﬁ’
=== ===ss=====x Errmsss=sossxxTzsoz == = | Es=ms==s | === =mox |l mx=e=] -
H ; i H ! v

FORM I VOA-TIC- _ 1/87 Rev.



002721

Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LARORATORY REPORT: SAPS012.41¢f
U.S. ARMY CORPS OF ENGINEERS
POST OFFICE BOX 36043 DATE: 10-14-88

DALLAS, TEXAS 73235~8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLD # 21426

DATE SUBMITTED: 09-24-88

CLIENT 1.D.: 8-1421 (123) 8/22/88

E

St tuEs

DATE METHOD <
PARAMETER RESULTS ANALYZED ANALYST REFERENCE
TOTAL ORGANIC HALOGENS 0.02 mg/L 10-14-88 RY SWB46-5020
u Indicates the cﬁmpouhd was analyzed for but not detected

above that level.
SM STANDARD METHODS, 16TH EDITION

SWS46 EPA METHODOLOGY

Southwest Laboratory of Oklahoma

BY CL{fggéi_(?%47tvﬂ9x_——

TULSA BRANCH v oy 0 T o © CUSHING BRANCH
1700 W. Aibany, Suite C o m‘r:v“:ormum":uu APPARENTLY IOENTICAL OR SMILAR PRODUCTS. Y P.O. Box 368
Broken Arrow, OK 74012 Cushing, Okla. 74023

| (918) 251-2858 ] (918) 225-1064
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: 002722

Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LARCRATORY REFPORT: SAFPS017.47e
U.S. ARMY CORFS OF ENGINEERS
POST OFFICE BOX 36043 DATE: 10-27-88

DALLAS, TEXAS 75235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLD # 21542

DATE SUBMITTED: 09-30-868

CLIENT I.D.: B8-1421 (123) 9/21/88

DATE 'METHOD
PARAMETER RESULTS ANALYZED ANALYST REFERENCE
CHLORIDE 13.8 mg/L 10-05-88 SM SM 429
U ‘Indicates ‘the compound was analyzed for but not detected

above that level . . .
sM v STANDARD METHODS, 1&4TH EDITION

SWB846 EPA METHODOLOGY

Southwest Laboratory of Oklahoma

BYM’Q&&L_a—_

TULSA BRANCH oo o ApoLY oMLY 7O THE SAMPLE a0 AR WOT . CUSHING BRANCH
1700 W. Albany, Suite c IOICATIVE OF THE OUALITIES OF APPARENTLY IDENTICAL OR BIMILAR PROOUCTE. P.O. Box 368
Broken Arrow, OK 74012 Cushing, Okla. 74023

(918) 251-2858 : (918) 225-1064
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EXFLOSIVES BY HFLC

SOIL

CLIENT: SWCGOE
SWLO#: 214726

SAMFLE ID: 8-1421 (123)

COMFOUNDS

7 HMX

RDX
TETRYL
TNT
2,4 DNT

U indicates detection limit

(ug/qg)

RESULTS
ug/L

26.0

22.0
26.0
14.0
10.0

cccecc .

DATE:

002723

10-12-8&
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VOLATILE ORGANICS ANALYSIS DATA SHEET

H 8-14822¢1248) H
fxéb Name: SWL - TULSA .Contrect: SWCORP i i
\Lab Code: SWOK Case No.: SWCORP SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample 1ID: 21427
Sample wt/vol: S.0 (g/mL) ML Lab File ID: C2206
Level: (low/med) LOW Date Received: 0%9/24/88
% Moisture: not dec. Date Analyzed: 09/20/88
Column: (pack/cap) -CAFP Dilution Factor: 1.0
CONCENTRATION UNITS:
€CAS NO. COMFOUND (ug/L or ug/Kg) UG/L Q
! H H H
! 74-B7-3-—m——emee Chloromethane ! 10 U !
1 74-83-9-——————— Bromomethane : 10 iU H
! 75-01-4————mmro Vinyl Chloride ! 10 U '
! 75-00-3————mmmmm Chloroethane : i0 iU !
{ 75-09-2~—————=mm Methylene Chloride ! S iU :
i 4764~ Acetone H 10 U :
V 75-15-0————mmmmm Carbon Disulfide } 5 U !
} 75-38~4-———c—m—m 1,1-Dichloroethene ! S U H
e ! 75-34=-3-====——===1,1~Dichloroethane ! 5 U !
e’ 8 D40=59-0—=m——m—— 1.,2-Dichloroethene (total)___! S U H
V6746463 Chloroform H S v H
! 107-06-2-——==—== i,2-Dichloroethane H . 5 U H
H 78-93—3-———-——--°—Butanone S 10 U H
! 71-55-46-—=——=——-1,1,1-Trichloroethane ! S U H
| 56-23-5=====—==—==Carbon Tetrachloride H 5 U H
! 108-05-4———————— Vinyl Acetate H 10 . iU H
{ 75-27~4-~———=—-Bromodichloromethane L 'S5 U L
.4 78-87-5-——————— 1,2-Dichloropropane : S iU H
1 10061-01=-5-===—==cis~-1,3-Dichloropropene H S 1y :
1 79-01-b6——~————m—— Trichlorcethene H 80 I H
. 1 124-48-)~-——————=Dibromochloromethane L S iu H
! 79-00-5—————-—wu- 1,1,2-Trichlorocethane ! S 11U H
| 71-43-2———————— Benzene ! S v :
! 10061-02~b-=—-—— Trans—1,3-Dichloropropene____ | S5 iU H
| 75-25-2———=~~—=——Bromoform 1 S v H
' 108-10-1-————=== 4-Methyl-2-Pentanone : 10 U '
! §91-78-b=—=——e—m 2-Hexanone ' 10 v :
i 127-18-4———————~ Tetrachloroethene_ H S U H
{ 79-34-5-=—=———— 1,1,2, 2—Tetrachloroethane H S iU H
! 108-B88-3~—==——== Toluene H 0.4:J :
{ 108-90=7~==—-———=Chlorobenzene ! 5 U H
! 100~-41~4==mm———— Ethylbenzene ! S U !
!+100-42-5~m—m———n Styrene H S u {
.1 1330-20-7-————-—-Xylene (total) ! 5 iU !
fri | 75=465=4==—=————=—Dichlorodifluoromethane ! 10 U !
~ ! 95-50-1-——————u- 1,2-Dichlorobenzene ! 10 U :
! . H H
7 Rev.

FORM I VOA - o 1/8
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002725

U
U

106-46-7———==—=w= 1,3-Dichlorobencene
947-73-1——=m———— 1,4-Dichlorcbenzens
FORM 1 VOA

1/87 Rev.
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VOLATILE DORGANICS ANALYSIS DATA SHEET

002726

EPA SAMFLE NO.

TENTATIVELY IDENTIFIED COMFOUNDS

A9 Name: SWL — TULSA iContract: SWCORP
Lab Code: SWOK Case No.: SWCORF SAS No.: _- SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 21427
Sample wt/vol: 5.0 (g/mL) ML Lab File 1D: =906
Level: (low/med) LOW Date Received: 09/24/88
% Moisture: not dec. Date Analyzed: 09/30/88
Column (pack/cap) CAF Dilution Factor: 1.0

CONCENTRATION UNITS:
Number TICs found: (¢) (ug/L or ug/Kg) UG/L
1 H E - . : ot ] S o H
{ - CAS NUMBER H " COMPOUND NAM ! ‘RT ! EST. CONC. } Q@ ¢
e e e Y T s Y EEmEsss===osos=SSSozss | ES=EsEDcs | seExssoomssnsss lesses |
: H ' H i '
/"
N
&-.'

FORM 1 VOA-TIC

1/87 Rev.
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002727

Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAPS5013.41g
U.S. ARMY CORPS DOF ENGINEERS
POST OFFICE BOX 36045 DATE: 10-14-88

DALLAS, TEXAS 735235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLD # 21427 .

DATE SUBMITTED: 09-24-88

CLIENT I.D.:1 8-1422 (124) B8/22/88

-

PARAMETER RESWLTS ANALYZED  ANALYST  REFERENCE

TOTAL ORGANIC HALDGENS 0.04 mg/L 10-14-88 RY SWB446—-5020
u o Iﬁdic'atcs the compo'un-d uas‘ anélyz-d for but not detected

above that level.
SM STANDARD METHODS, 146TH EDITION

SW844 EPA METHODOLOGY

Southwest Laboratory of Oklahoma

TULSA BRANCH oLy ooy TO THE R . CUSHING BRANCH
1700 W. Aibany, Suite C o uw'r::o- THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PROGUCTS. P.O. Box 368
Broken Arrow, OK 74012 , Cushing, Okla. 74023

[ (918) 251-2858 . (918) 225-1064 __



EXFLOSIVES BY HFLC
SOIL (ua/g)

CLIENT: SWCOE

SWLO#:  214Z7

SAMFLE ID: 8-1422 (124)

COMFOUNDS

HMX
RDX
TETRYL
TNT
2,4 DNT

U indicates

detection limit

RESULTS
ug/L

26.0
22.0
26.0
14.0
10.0

cccecc

002728

10~-12-88
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- - 002730

. 1A EFA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

{ B-142Z(12%)
!

Lab Name: SUWL -~ TULSA ‘Contract: SWCORF

Lab Code: SWOK Case No.: SWCORF SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample, ID: 21428
Sample wt/vol: 0.50 A(g/mL) gg__- Lab File ID: CZ293%5
Lével: (low/med) LOW Date Received: 09/24/88
% Moisture: not dec. Date Analyzed: 10/04/88
Column: (pack/cap) CAP Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMFOUND (ug/L or ug/Kg) UG/L Q
i 74-B7~3~——————-—- Chloromethane ! 100 U L[
i 74-83-9————=m——— Eromomethane : 100 U i
i 75-01~-4——mmme Vinyl Chloride H 100 U !
! 75-00-3-—c————ew— Chloroethane, { 100 iU }
i 75-09-2==——m———— Methylene Chloride : S0 iU :
{ 67-64~————mmmmm e Acetone H 100 U {
! 75-15-0--——=~—=—=Carbon Disulfide : S50 U !
i 75-35-4-——————=- 1,1-Dichloroethene H SO0 v H
- !} 75-34-F-——m————— 1,1-Dichloroethane ! S0 U H
! 540-59-0—=————— 1,2-Dichloroethene (total)__ ! S0 v :
i 67-66~3-——=~————Chloroform ! 27 IBJ H
! 107-06-2~===—====] 2-Dichloroethane H . So iU H
!} 78-93-3————m———me 2-Butanone L 100 H
1 71 -55-b~wemm—mm 1,1,1-Trichloroethane L S0 lu !
! S56-23-5————m—m—— Carbon Tetrachloride H SO0 1 H
{ 108-05-4-—--—-=Vinyl Acetate I 100 . 1U H
A 75-27-4~———~————Bromodichloromethane HE .80 iU T
! 78-87-5-~~~——==—-1,2-Dichloropropane H SO, U !
i 10061-01-5~——==~cig-1,3-Dichloropropene ! 50 ¢ H
| 79-01-b———mremmmm Trichloroethene H SO i H
! 124-4B—j==——mm—=m Dibromochloromethane : 50 i {
! 79-00~-5—=——mmm—m 1,1,2-Trichloroethane H =To I H
'} 71-43-2-———————m Benzene . ! 50 ¢ !
! 10061-02-b===——m—m Trans-1,3-Dichloropropene___! SO0 U {
{ 75-25-2-———————-— Bromoform H S0 v H
{ 108-10-1~~—==e——q-Methyl-2-FPentanone H 100 | :
| 591-78-b=——————-2—-Hexanone H 100 i H
! 127-18-4——~cm—m—e Tetrachloroethene H 2 ! H
! 79-34-5-==vwwu—--1,1,2,2-Tetrachloroethane___! so i }
! 108-88=3=c—mem—- Toluene H SO0 U H
{ 108-90~7==————=—=Chlorobenzene { 1o B H
! 100-41-4———————— Ethylbenzene { S50 ¢ ; .
¢ 100-42-5-——————-5tyrene : 50 ! !
! 1330-20~7=—————— Xylene (total) ! Q@ i i
f e i 4 L L R O —— Dichlorodifluoromethane_ -4 100 | :
-_. 1+ 95-50-1-m—ene——— 1,2-Dichlorobenzene H g {J !
! :

! H .
FORM I VOA - A 1/87 Rev.
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W

106-46=7————— ———1,3-Dichlorobenzene
S547-73~1-~~=-———1,4-Dichlorobenzene

—————— e

002731

FORM 1 VDA

1/87 Rev.
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1E EFA SAMPLE NO.

VOLATILE DRGQNIES ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFOUNDS

~ Name: SWL - TULSA

B-1423{(125)
‘Contract: SKWCORP

Lab Code: SWOK

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)
Z Moisture: not dec.

Tolumn {pack/cap)

Jumber TICs found:

Case No.: SWCORP SAS No.: SDG No.:

Lab Sample ID: 21478

(g/mL) ML Lab File ID: C2938

Date Received: 09/24/88
Date Analyzed: 10/04/88

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

I CAS NUMBER

EmsErms=omsssse=s

COMFPOUND NAME

EST. CONC.

1.
Y2, 76131

- G” me e me

KNOWN COMPOUND . :
hane, 1,1,2-trichloro-1,2,! 3.87

(2
o~
4]
[
o
o)

FORM I VOA-TIC: : 1/87 -Rev.
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Southwest Laboratory of Okiahomsa

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAPS501X.41h
U.S. ARMY CORPS OF ENGINEERS
POST OFFICE BOX J&6045 DATE: 10-14-B8

DALLAS, TEXAS 75235-8011
ATTN: CATHY HUTCHINS

SAMPLE MATRIX: WATER

SWLO # 21426

DATE SUBMITTED: 09-24-88

CLIENT I.D.: B8-1423 (1235) B8/22/88

DATE
PARAMETER RESULTS ANALYZED ANALYST
TOTAL ORGANIC HALOGENS - 2.0 mg/L 10-14-88 RY SWB446-5020
u ‘"Indicates thcicdmpound uas»analyznd for but not detected

above that level.
M STANDARD METHODS, 16TH EDITION

SWB44 EPA METHODOLOGY .

Southwest Laboratory of Oklahoma

TULSA BRANCH o o oy mmm' N § CUSHING BRANCH
1700 W. Albany, SuiteC . INDICATIVE OF THE GUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PROOUCTS. i P.O. Box 368
Broken Arrow, OK 74012 Cushing, Okla. 74023

L (918) 251-2858 (918) 225-1064 _
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APPENDIX 0

WELL INSTALLATION DETAILS FOR MW-1 THROUGH MW-15



Mo

LONGHCRN AAP
M-/
Date 936RPT £7

/
+ 2.3 2

— 21-3"'—pm

SUR ol
, MARKE
2.0 L'~ﬁ T FAY
T 77 Z777 “;ij—/;-
a
& u
=4 —
252" ]
) A =] o
g 5
28.8° i,“‘ ;
3.0 - f ;
— \
- =N
3¢.0 ‘ M=
[ ‘ L. .
, E y
38.0 p ~ 4&:

-

VENTED CAP
3' x 3' x 4" SQUARE
_ CONCRETE PAD
- |[8.1F¥:4:9] - GROUND SURFACE
2

002735

’//——-/_\2" x 5' STEEL POST (4)
-

STEEL PROTECTIVE CASING
w/COVER & LOCK

SIS E S

CEMENT GROUT

___4" I.D.(TYPE 304) SS BLANK PIPE
FLUSH THREADED JOINTS

BENTONITE SEAL

<4 FLUSH THREADED JOINT

4" I.D, SS PRESLOTTED WELL SCRE!

4+ (.010 slot size)

* 1~ #20 - #40 SILCA SAND FILTER PAC:

.. . FLUSH THREADED JOINT

4" T.D.(TYPE 304) SS BLANK PIPE
— PLUG

P i
8 1/2 MINIMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL
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mNcmomu AAP
MY -

Date 3/—r4u6 87

(/’/\2" x 5" STEEL POST (4)

. STEEL PROTECTIVE CASING
+2.3 7 w/COVER & LOCK
f VENTED CAP
<
vl 3' x 3' x 4" SQUARE
y CONCRETE PAD
2.0 TRIE BERE - GROUND SURFACE
== ///3\4. | — J//:///‘///:///‘ “
21~ CEMENT GROUT
2
5 4" I1.D.(TYPE 304) SS BLANK PIPE
< FLUSH THREADED JOINTS
/
BENTONITE SEAL
3.0
- MERE
' o I ".+| — FLUSH THREADED JOINT
35.4/ LT
T :.' 4" I.D. SS PRESLOTTED WELL SCRE:
. ‘4 (.010 slot size)
»: =} 120 - #40 SILCA SAND FILTER PAC.
* - -_l
A i ——
. o
=1
38.4 \ ==, '] _FLUSH THREADED JOINT
[ * P. o
‘/ , ¥ "|  fe—4" I.D.(TYPE 304) SS BLANK PIPE
0.4 y —PLUG
Y e m g N 1]
8 1/2 MINTMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING»WELL



00273%

LONGEORN AAP
My -3
Date /2 S&p7 87

’//\2" x 5" STEEL POST (4)
-

, STEEL PROTECTIVE CASING
2.8z |—C—w/covax & LOCK
* - VENTED CAP
T
~ L 3' x 3' x 4" SQUARE
P l CONCRETE PAD
a7 RS-V . GROUND SURFACE
X/ ETRE WAl E////.: Al = =i
] 27 CEMENT GROUT
I
a
5 — =] 4" I.D.(TYPE 304) SS BLANK PIPE
< —| ] FLUSH THREADED JOINTS
3/.0° I I
Ac ‘
2 BENTONITE SEAL
36.57 5 ? :
— v
39.0' ~ "l ;(,/ FLUSH THREADED JOINT
T ’ 4" I.D. SS PRESLOTTED WELL SCRE
- " (.010 slot size)
~:E=% j— #20 - #40 SILCA SAND FILTER PAC
" TR
=
. ol
/o’ =19
—_— \ v.1 _FLUSH THREADED JOINT
= ‘e e .
4/4 , E | tec—4" I.D.(TYPE 304) SS BLANK PIPE
© y ~ ALar-*PLUG
e g S 1]
8 1/2 MINIMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL
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Imcﬂom\ AAP
MA -
Date /7 J/gpré 7

2.3+

!

T

~ SUR
.o’ l T -Tufi

Z29./

33.2"7

340 ‘

—<//.o’
'%3-0’

VARIES

IR
ov$nmaweﬂg_

\gm=7

002738

/———-’—\2" x 5' STEEL POST (4)

STEEL PROTECTIVE CASING
,-——ézw/covm & LOCK
C— VENTED CAP

»
'.'

Pyl pnty!

3" x 3' x 4" SQUARE

RPN »~ GROUND SURFACE
,/// : /] E TS0

— CEMENT GROUT

2'min

=

0}
. U . Iy e S
* \'-'.\..". S )

L TN

___4" 1.D.(TYPE 304) SS BLANK PIPE
FLUSH THREADED JOINTS

BENTONITE SEAL

}—— FLUSH THREADED JOINT

4" I.D. SS PRESLOTTED WELL SCRE

4 (.010 slot size)

* - {#20 - #40 SILCA SAND FILTER PAC

FLUSH THREADED JOINT

o
=1y
. 3
- .. -3
Ca} °. M
‘. o=~
o b ]
. .
L3 ) ‘; -
L.
K P
., beo
1 =]
5 ‘ Pe -
] ]
o~
Y

b 4" I.p.(TYPE 304) SS BLANK PIPE
PLUG

= "
8 1/2 MINIMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL
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LONGHORN AAP
Ml -5

pate 2/ 36P7 ET

002739

f(/,———‘“"'——-“‘~ 2" x 5' STEEL POST (4)

STEEL PROTECTIVE CASING
w/COVER & LOCK

TYPICAL

2.8 :—f
!
oo’ | ITRIE
e EYE N3l

VARIES

VENTED CAP

3' x 3' x 4" SQUARE
__CONCRETE PAD
.~ GROUND SURFACE

,///:/// = I Z = S

— CEMENT GROUT

-4____4" I.D.(TYPE 304) SS BLANK PIPE
| FLUSH THREADED JOINTS

272
. . -
b BENTONITE SEAL
3757 ™ : ]
338" I;‘ o ":E"/FLUSH THREADED JOINT
. R 2l
) . o
: -.’| _4" 1.D. SS PRESLOTTED WELL SCREE
s ‘4 (.010 slot size)
s j— #20 - #40 SILCA SAND FILTER PACE
=
- E
N -
& PR
268" =1
8.8 \ : . | _FLUSH THREADED JOINT
/ , - ‘| feb—4" 1.D.(TYPE 304) 5SS BLANK PIPE
°.8 ~ A—PLUG
P wsrn g N

i}
8 1/2 MINIMUM

CONSTRUCTION. DETAIL FOR MONITORING WELL



g

M -6
r/——/—\ 2" x 5' STEEL POST (4)
-

Date 273 5&27 B7
/ STEEL PROTECTIVE CASING
Z-3
w/COVER & LOCK
VENTED CAP

3' x 3' x 4" SQUARE
CONCRETE PAD
a _p~ GROUND SURFACE

P

SURV
MARKE
A -‘a;- :;Q e

— 2'-3' —

o0

,/// : /}/ = = S

4z
T EVIE WO | 7

[ CEMENT GROUT

Hllltlnlﬁ—\—-’?
|
b
| q
k
.o.

= 4" I.D.(TYPE 304) SS BLANK PIPE
™ FLUSH THREADED JOINTS

VARIES

32.2 - R |

wd ' | T T T
I

g
) BENTONITE SEAL
’ ~ .
3¢4 ,
i[ 8 -
- - o~
38.8 " ~ x -} — FLUSH THREADED JOINT
T ' 4" I.D. SS PRESLOTTED WELL SCRE
: s (.010 slot size)
- > 4 #20 - #40 SILCA SAND FILTER PAC
n ET

-
D

4/3 8 ’ :;: e
i - : 1 FLUSH THREADED JOINT

g

.;-.- 4" I1.D.(TYPE 304) SS BLANK PIPE

.4
et PLUG

"—‘C;]l\ 8 1/2"MINTMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL

U

/
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2'min




LONGHORN BAD
My -7
Date &y 88

2.5'r

!

T

~ SURV ——
0.0’ l --ﬁﬁi

A
nv/A#,Ava“A

_E///7:7

'lllll'l'

002741

/”—\ 2" x 5' STEEL POST (4)
.
STEEL PROTECTIVE CASING
,—{w/COVER & LOCK
c VENTED CAP

3' x 3' x 4" SQUARE
CONCRETE PAD
p~ GROUND SURFACE

e TR

— CEMENT GROUT

__.4" I.D.(TYPE 304) SS BLANK PIPE
FLUSH THREADED JOINTS

BENTONITE SEAL

—— FLUSH THREADED JOINT

4" I.D. SS PRESLOTTED WELL SCRE!:

‘4~ (.010 slot size)

¥ 4~ #20 - #40 SILCA SAND FILTER PAC:

4.~ FLUSH THREADED JOINT

(/7]
=]
- —
9 |
> —

, ]
//-5 B | -
/5.0 ¥

/ . -':'-.
/8.0 A%

=M
CR 13

’ : :'d

Z3.0 1
[=1 ]

, E '

Z25.0 b~

P
t“'
Ll’"‘ PLUG

4" I, D. (TYPE 304) SS BLANK PIPE

-——‘GI\ 8 1/2"MINTMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL
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002742

’/———’\2" x 5' STEEL POST (4)

o STEEL PROTECTIVE CASING
Z. 0 ,__é w/COVER & LOCK
, o VENTED CAP
7
~ — 3' x 3' x 4" SQUARE
, CONCRETE PAD
Q0.0 [.‘;'-. : | |44 o~ GROUND SURFACE
T Z/ AN A [ e D TR

Py

— CEMENT GROUT

™ FLUSH THREADED JOINTS

; 4" I.D.(TYPE 304) SS BLANK PIPE

BENTONITE SEAL

— FLUSH THREADED JOINT

4" I.D. SS PRESLOTTED WELL SCRE

4 (.010 slot size)

* L~ #20 - {#40 SILCA SAND FILTER PAC

4 _FLUSH THREADED JOINT

17
5]
E —
> ]
Lo _ —
g i
B
/.0’ o
;‘ s.‘:: _::._‘
2‘/-0 ! /
.:; ."
B
N -
S ot
, i ,-
29.0 L . T
= ¢ P
3 ’ :é‘ ! t*:
2' O y ~N F e
]

—— 4" I.D.(TYPE 304) SS BLANK PIPE
—PLUG

TYPICAL CONSTRUCTION. DETAIL

[~ ]
8 1/2" MINTMUM

FOR MONITORING WELL
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2.8+

SUR

T [a——
co' | Elisst

002743

’r/_—»———""__—-"“~ 2" x 5' STEEL POST (4)

STEEL PROTECTIVE CASING
w/COVER & LOCK
VENTED CAP

3' x 3' x 4" SQUARE
CONCRETE PAD
p~ GROUND SURFACE

,xﬂ:wvsaufpv—ﬁu

— CEMENT GROUT

4" 1.D.(TYPE 304) SS BLANK PIPE

—*
5| FLUSH THREADED JOINTS

BENTONITE SEAL

“1— FLUSH THREADED JOINT

4" 1.D. SS PRESLOTTED WELL SCRE

4”7 (.010 slot size)

by #20 - #40 SILCA SAND FILTER PAC
r

FLUSH THREADED JOINT

.‘-1-— 4" I.D.(TYPE 304) SS BLANK PIPE

PLUG

== 4—1 —
— £
I
e —
L _—
4]
L) p—
g -
> B
s.o’ -
a
8
/7.0’ ~
’ & %2 f
6?0,57 o %4‘
™ 5 )
W e
) W .{.
25.0 1 .
= &
] .? !
27-0 ’N
yasrm

TYPICAL CONSTRUCTION. DETAIL

=~ ]
8 1/2 MINDMUM

FOR MONITORING WELL
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LONGHORN 2AP
MY - /O

/

2./ +

N
B\
e— 213" —f
i : \ 1
)

8 .

STEEL PROTECTIVE CASING
w/COVER & LOCK
VENTED CAP

3' x 3' x 4" SQUARE
CONCRETE PAD
GROUND SURFACE

,/// ’/// I Z = S/

— CEMENT GROUT

__4" I.D.(TYPE 304) SS BLANK PIPE
FLUSH THREADED JOINTS

BENTONITE SEAL

l— FLUSH THREADED JOINT

4" I.D. SS PRESLOTTED WELL SCRE:

4+ (.010 slot size)

> 1~ #20 - #40 SILCA SAND FILTER PAC:

’.u_,FLUSH THREADED JOINT

4" I.P.(TYPE 304) SS BLANK PIPE

J,—A? ‘_.. S FA
TTTEIIZ777 ANl E/ﬁ///:/ 7 iy I
-Cn- pu— —1
BEE
a
= — _]
2 —|
/8.0 ! v .:— .:?
' Ac % 4
ha) i i
.E ;
215’7 iy o i
26,5 A LA
=R
o B
3.5 1 =0
5 " -
/,/ p _E ‘.
J4.5 p ~ PLUG
ol

[~ W
8 1/2 MINIMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL
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MA = /1
Date 2/ Jny E&
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— 21—
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002745

x 5' STEEL POST (4)

STEEL PROTECTIVE CASING
w/COVER & LOCK
VENTED CAP

3' x 3' x 4" SQUARE
__CONCRETE PAD
»~ GROUND SURFACE

,/// =, /// W Z =S

I CEMENT GROUT

___4" I.D.(TYPE 304) SS BLANK PIPE
FLUSH THREADED JOINTS

BENTONITE SEAL

L— FLUSH THREADED JOINT

4" I.D. SS PRESLOTTED WELL SCRE

4 (.010 slot size)

* 1~ #20 - #40 SILCA SAND FILTER PAC.

FLUSH THREADED JOINT

— 4" I.P.(TYPE 304) SS BLANK PIPE

(/2]
[<3]
-t
g
-
/
E
8
’ ~
Z é y ’ ¥
1 3 -.::_'
/ :‘ ‘:\:'. ’:‘:-.
\ B
<l >
P =
4 X ". -
, i y-
g9.¢ =
Z Vs "E E L-.q-
J :.
/. p : PLUG
]

"
8 1/2 MINIMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL
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MA -
Date z 7 JUL/ &g

23t
7
Y] MARKE
o0 l E?;E "& r‘>
AVZWMZMGI@;EMcM

VARIES

llllllllh

.002746

’r,———“"'“_————“-2" x 5' STEEL POST (4)

STEEL PROTECTIVE CASING
w/COVER & LOCK
VENTED CAP

3' x 3' x 4" SQUARE
CONCRETE PAD
o~ GROUND SURFACE

,/// : /// = )=

— CEMENT GROUT

1 l l | | | i | l

1.0
ez 2
4 "E | “‘
/8.8 ~ : :
’ « {i :;
Co.8 '.-. g'f
" -”,':
258’ -
28.8 L~

4" 1.D.(TYPE 304) SS BLANK PIPE

7| FLUSH THREADED JOINTS

BENTONITE SEAL

— FLUSH THREADED JOINT

4" I.D. SS PRESLOTTED WELL SCRE:

4 (.010 slot size)

* 4~ {20 - #40 SILCA SAND FILTER PAC:

- FLUSH THREADED JOINT

4" I.p.(TYPE 304) SS BLANK PIPE

PLUG

1]
'—‘q\ 8 1/2 MINTMUM

TYPICAL CONSTRUCTION. DETAIL FOR MONITORING WELL
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LONGHORN AAP
MY - /3

Date /5 S&EAT £8 [

225"

002747

T — L *
/‘" 2" x 5' STEEL POST (4)
STEEI, PROTECTIVE CASING

i 3' x 3' x 4" SQUARE

\ CONCRETE PAD

: 'V":'idi‘" p~ GROUND SURFACE
/// _—,—////... =Y Y

//// /7// -——//f/_.—

1~ CEMENT GROUT

10" MINIMUM

8" I.D. FVC SURFACE CASING

|__4" I.D.(TYPE 304) SS ELANK PIPE
FLUSH THREADED JOINTS

29.0’ ‘
32.0°' L
, é BENTONITE SEAL
3¢.0 ™
~ 3 I |_—FLUSH THREADED JOINT
' L. .
38.0 : ,/’
4" I.D. SS PRESLOTTED WELL SCREE
B4}~ (.010 slot size)
“4E5""|_—#20 - $40 SILCA SAND FILTER PACK
N o
‘7 '(-. X
e
"/3 0 ’ * .‘«'
220 _ L e FLUSH THREADED JOINT
3 i [ ——4" 1.D. (TYPE 304) SS ELANK PIPE
.0’ : o [
0 o - - PLUG
-—aﬁ<7 7/8" MINIMM

TYPICAL CONSTRUCTION DETATL FOR DEEP MONITORING WELL



» | 002748
wf AR a— 2" x 5' STEEL POST (4)

Date s/0 Avs88 i r STEEL PROTECTIVE CASING
v2.3%> w/COVER & LOCK
C VENTED CAP
! ] 3' x 3' x 4" SQUARE
\ CONCRETE PAD
©.0 REZC .~ GROUND SURFACE
== = T G
}- CEMENT GROUT
T l-10" MM
g ——|4—8" I.D. FVC SURFAC: CASING
g ] _4" I.D.(TYPE 304) SS BLANK PIPE
>~ 1] FLUSH THREADED JOINTS
28.0’ ‘ —
36.0’ ‘ —
_é BENTONITE SEAL
Jo.0’ N

7:| ——FLUSH THREADED JOINT

2'
t

B 4" I.D. SS PRESLOTTED WELL SCREEN
- A5~ (.010 slot size)

*|_—#20 - #40 SILCA SAND FILTER PACK

5!

’ “ £
A%’ ‘ " F:2| — FLUSH THREADED JOINT
QI | |[pd——4" I.D. (TYPE 304) SS BLANK PIPE
S/7.0° ~ = Jh P

--—aﬁ—\7 7/8" MINIMM

TYPICAL CONSTRUCTION DETAIT, FOR DEEP MONITORING WELL
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LONGHORN AAP
MA - /S /\2"x5' STEEL POST (4)
Date 3o <vG &8 f STEEL PROTECTIVE CASING

«2.3' w/COVER & LOCK
[ C gvmrmm

3' x 3' x 4" SQUARE

- ™
CONCRETE PAD
o N\~
2. RATE p~GROUND SURFACE
== = ET S
] | H-ceENT rout
— 1 LTTl-10" Monmam
— [4—8" I.D. PC SURFACE CASING

|_.4" I.D.(TYPE 304) SS ELANK PIPE
FLUSH THREADED JOINTS

51-0 |
BENTONITE SEAL
59.5°
, -.| ——FLUSH THREADED JOINT
bi.5 :
LB 4" I.D. SS PRESLOTTED WELL SCREEX
- -2}~ (.010 slot size)
s A/ $20 - $40 SIICA SAND FILTER PACK
¥=5
Le.s’ ; NEFC
Lo2 _ . F1: | — FLUSH THREADED JOINT
, -EI 'l [p4——4" 1.D. (TYPE 304) SS ELANK PIPE
(9.5 ~ ot O PLUG
"‘—HE<7 7/8" MINIMM

TYPICAL CONSTRUCTION DETATL, FOR DEEP MONITORING WELL
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APPENDIX P

LABCRATORY RESULTS FOR CHEMICAL SOIL SAMPLES FROM
WELL BORINGS MW-1 THROUGH MW-6
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SWDZD-GL Report Ko, 14543 Results of Chemicagnzhi{iiii of Soil Samples Longhorn Arav Zzzunition Plant

WRIK KD 0EPTH FT. S0 Ko Ag (”"’3’27(;‘9: / [ Cr) b w

— . - 4 \

Minisua Reported Concentration 0.5 1.0 20.0 0.3 5.0 0.1 1.0 i 0.1 LY

Results reported in mg/Kg
Ki-2 2.0° - 528 ws 2.9 7S 5 0.1 T = 0.2 4
-2 000 752 (0.5 1.3 sa €0.5 52 0.1 14 (6.1 5

”IH-I 2.0 7- 830 0.5 1.6 27 0.9 10 0.1 5 i ﬁ& 0.1 9.
w1 T S AU S X R R SR WA
-HH-S 2.0° 7- 532 0.5 1.0 él 0.5 10 0.1 3.4 i 0.1 7.;""
LA 10,0° 7- 53 {0.5 (1.0 20 €0.5 (5.0 0.1 4.0 oE 0.1 s
-3 15.0° 7- 534 0.5 1.2 (20 <0.5 (5.0 (0.1 3.3 1.2 0.4 N
Hii-4 2.0 7- 535 <0.5 2.8 €20 0.3 19 0.1 4.3 zi} 0.1 5.4
mi-4 10.0° 7- 53 0.5 (1.0 31 0.5 5.0 (0.1 3.8 18 0.1 5.8
-4 5.0 - 5% 05 10 25 ©.5 (5.0 01 46 T T
-3 2.0° 7- 610 0.8 (;:0 i73 0.5 10 0.1 8.4 e ? <0.1 1E
-5 10.0° 7- 1 <0.5 (1.0 Lﬁ? 0.3 .0 0.1 4.7 2.z Wl 2
Mi-5 17,9’ 7- 612 0.3 1.6 25 €0.5 3.8 €0.1 1N KR 20,1 it
M4 2.0 T- 813 0.5 1.4 ‘£8 0.8 10 0.1 B.& 22 {0.1 7 R
Mu-t 10.0° T-  b14 0.5 (1.0 9 0.5 (3.0 0.1 7 Ty .1 11
M-8 8.0’ 1- 415 0.5 (1.0 f29 0.8 1.4 0.1 3.5 - <0.1 H

Mean Fercent Recovery

of Matrix Spikes 861 1041 781 1021 102 1032 974 iy 771 924

Mean kelative Percent Differences

ot Martrix Spike Repeats 3 152 3 1 21 0x 2 3 &l e

Page !
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Southwest Laboratory of Oklahoma

L
|CLIENT: SOUTHWESTERN DIVIEION LABORATORY REFORT: SAF10132.27
U.S. ARMY CORPS OF ENGINEERS

FOST OFFICE BOX 36045 DATE: 10-01-87
I DALLAS, TEXAS 73235-8011
ATTNs JEFF TYE

. ISUBJECT: SAMPLE FOR ANALYSIS

SAMFLE MATRIX: SOIL
‘ SWLO # 14035
DATE SUBMITTED: 09-10-87
DATE ANALYZED: 09-29-87 ]
METHOD REFERENCE: (SWB46-8240, EFA METHODOLOGY : L
| CLIENT I.D.: MwW-1 (7-5X H-1 2.0 9/3/87 (Mw-/ );2.*"0,',..5;11'.;‘,
RESULTS REFORTED IN ug/Kg OR Parts Fer Billion (PFPB) =

IVQ;ATIL&Q RESULTS VOLATILES RESULTS
HLORDOME.THANE 10 U 1,1,2,2-TETRACHLOROETHANE S U
IBROMDMETHANE . 10 U 1,2-DICHLOROPROPANE S u
FWINYL CHi.ORIDE 10 U TRANS-1,3-DICHLOROPROPENE 5 u
. SHLOROETHANE 10 U TRICHLOROETHENE S U
|METHYLENE CHLORIDE S u D1BROMOCHLOROME THANE S U
ACETONE 10 U 1,1,2-TRICHLORDETHANE S u
~ARBON DLISULFIDE S u BENZENE S u
1,1-DICHLORCETHENE S u £C1S-1,3-DICHLOROPROFENE S U
Il,i-DICHLORDETHANE S U 2-CHLOROETHYLVINYLETHER 10 U
i TRANS—1 ,.Z-DICHLOROETHENE 5 u BROMOFORM S u
! SHLOROF URM s u 2-HEXANONE . 10 U
‘I,Z—DICHLDROETHANE S u 4-METHYL-2-PENTANONE 10 U
2-BUTANUNE 10 U TETRACHLOROETHENE S u
1,1,1-TRICHLORCETHANE =] u TOLUENE S u
|CARBON TETRACHLORIDE 5 U CHLORDBENZENE S u
VINYL ACETATE 10 U ETHYLBENZENE S u
SROMOD ICHLOROMETHANE S u STYRENE 5 U
ACROLEIN 100 U TOTAL XYLENES S u
lACRYLDNITRILE 100 U TRICHLOROFLUDROMETHANE 10 U
S3YRROGATE PERCENT _RECOVERY:
lToluene—dB = Q4 Bromoflucrobenzene = 106 1,2-Dichloroethane-d4 = 88
NQTE: U indicates the compound was analyzed for but not detected abova
that level.
Southwest Laboratory of Oklahoma
ey~17f§;éédfl-€22é4§f29
TULSA BRANCH CUSHING BRANCH
10826 E. 55th PI. v okt oF AbosAEATLY TOENTICAL OB SUMLAR FROBUCTS P.O. Box 368
Tulsa, Okla 74148 Cushing, Okla. 74023
| (918)665-0680 (918) 2251064 ]
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il R b 4
i bgﬁg Ew % 4 - Southwest Laboratory of Oklahoma

| CLIENT:

SUBJECT:

I TULSA BRANCH

SOUTHWESTERN DIVISION LABORATORY REFORT ¢

U.S. ARMY CORPS OF ENGINEERS

FDST OFFICE BOX 360435 DATE:
DALLAS, TEXAS 735235-8011

ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLO # 14035

DATE SUBMITTED: 09-10-87
DATE EXTRACTED: 09-16-87
DATE ANALYZED: 0%-18-87

SAP1013.27a

09-10-87

CLIENT 1.D.:1 MW-1 (7-530) CH-1 2.0° 9/3/87 (Mw-1) 2.0

EXPLOSIVES ~ BESWTS

TNTeesnesosennnnas Ceeeeenns cerressa<0.05
24 DNTevuvvnnnsnns terecessacanensea<0.05
2-6 DNTaseeuenenns R - I -
FDXuvsoonnonnnconn R L Y=
an.......-..ll.....'.........-l... .‘0731*

TETRYL..I..-l--.o..oa..--.-o.ocl.n.<°o°5

#Duplicate sample had RPD of 32.4% for HMX.

Southwest Laboratory of Oklahoma

BY

OUR LETTERS AND AEPORTS APPLY ONLY TO THE RAMPLE TESTED AND ARE NOT NECESSANILY

10926 E 55th PL INDICATIVE OF THE OUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PROOUCTS

Tulsa. Okla. 74148

—  (318)665-0880

CUSHING BRANCH
P.O. Box 368
Cushing, Okla. 74023

(818)225-1064 _]
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Southwest Laboratory of Oklahoma

!

‘CLIENT: SOUTHWESTERN DIVISION LABORATORY REFORT: SAF1013.28
: U.S. ARMY CORFS OF ENGINEERS
FOST DFFICE BOX 36045 DATE: 10-01-E7
I DALLAS, TEXAS 75235-8011
! ATTN: JEFF TYE
ISUBJECT: SAMPLE FOR ANALYSIS
SAMFLE MATRIX: SOIL
SWLO # 14034
[ DATE SUBMITTED: 09-10-87
DATE ANALYZED: 09-25-87
METHOD REFERENCE: SW844-B240, EFA METHODOLOGY .
, CLIENT I.D.: MW-1 (7-531) CH-2 10.0°' 9/3/87 (g»q-ly{o,qﬂa
RESULTS REFORTED IN ua/Kg OR Parts Fer Rillionm (FFR) *%+
lVOLATIE&Q RESULTS VOLATILES RESULTS
. CHLORODMi. THANE 10 U 1,1,2,2-TETRACHLORCETHANE s u
1, BROMOML T HANE 10 U 1,2~-DICHLOROPROPANE s u
VINYL CHLORIDE 10 U TRANS-1,3-DICHLOROPROPENE s U
{ CHLOROE THANE 10 U TRICHLOROETHENE s u
METHYLENE CHLORIDE 5 U D1BROMOCHLOROME THANE s U
ACETONL 10 U 1,1,2-TRICHLOROETHANE 5 U
CAREON U1SULFIDE s U BENZENE s U
I 1,1=-DILCI. ORDETHENE 5 U CI1S~1,I-DICHLOROPROPENE s U
1,1-D1LHLOROETHANE s U 2-CHLOROETHYLVINYLETHERK 10 U
' TRANS-1,2~DICHLORDETHENE S U BROMOFORM s u
' CHLOROF URM 5 U 2-HEXANONE 10 U
1,2-DICHLOROETHANE s u 4-METHYL-2-FPENTANONE 10 U
2-BUTANUNE 10 U TETRACHLOROE THENE s u
. 1,1, 1-TRICHLOROETHANE s u TOLUENE s u
CAREON TETRACHLORIDE s U CHLOROBENZENE s U
VINYL ACETATE 10 U ETHYLBENZENE s U
' BROMOD ) CHLOROME THANE 5 U STYRENE s U
~ ACROLEIN 100 U TOTAL XYLENES s U
'IACRYLDNITRILE 100 U TR ICHL OROFLUDROME THANE 10 U
I SURROGAHTE FERCENT RECOVERY:
IToluene—dB = 107 Bromofluorobenzene = 110 1,2-Dichlorocethane-d4 = 104

i NQPTE: U indicates the compound was analyzed for but not detected above

l th

z
!

|

at level.

Southwest Laboratory of Oklahoma

TULSA BRANCH

l 10926 £. 55th P!,

Tuisa, Okla.

- (918)6650680

74148

L4 L g

o Ao Tt

CUSHING BRANCH

OUR LETTERS AND REPORTSE APPLY ONLY TO THE BAMPLE TEBTED AND ARE NOT NECEBSANILY
INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR BiMILAR PRODUCTS. PO Box 368

Cushing, Okla. 74023
(918)225-1064 __J
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Southwest Laboratory of Oklahoma

ICLIENT: SOUTHWESTERN DIVISION LABORATORY KREPOKT: SAP1012.2Ba

#

s TEA T RTINS

SUBJECT: SAMPLE FOR ANALYSIS

-

U.S. ARMY CORPS OF ENGINEERS,

FOST OFFICE BOX 36045 DATE: 09-10-87
DALLAS, TEXAS 75232-8011

ATTN: JEFF TYE

SAMPLE MATRIX: SOIL

SWLO # 14036

DATE SUBMITTED: 09-10-87

DATE EXTRACTED: 09-1&6-87

DATE ANALYZED: 09-18-87 ,
CLIENT I.De: MW-1 (7-531) CH-2 10.0° %/3/87 <]wvv—l) 10.0

Xp A TS (ug/

TNT.-........-..--.---.........-.--(0.05
2"‘4 DNT......-......-.........-....(0.05
2—6 DNT..II--.--u-.on-u-u---.---.-.(O-OS

Ronccuunnu-' ----- .--..-..-..-.-...(0.05
Hﬂx.--....-----o.-..------------.-- A°l21
TETRYL.O.I.I: ----- l....t..oll.....t(Olos

Southwest Laboratory of Oklahoma
N

TULSA BRANCH OUR LETTERS AND RERORTS APPLY ONLY TO THE BAMPLE TESTED AND ARE NOT NECESSAMLY CUSHING BRANCH
AN A L
10928 £ 55th PL. INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL O SIMILAR PROOUCTS. P.O. Box 368

Tulsa, Okla. 74146 Cushing, Okla. 74023
(918) 665-0680 (916) 225-1064 )
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Southwest Laboratory of Oklahoma

.

BN

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAF1013.25

U.S. ARMY CORPS OF ENGINEERS

FOST OFFICE BOX 34045 DATE: 10-01-B87

E DALLAS, TEXAS 75235-8011
g ATTN: JEFF TYE

t

"|-SUBJECT: SAMPLE FOR ANALYSIS

Lo
EV

SAMPLE MATRIX: SOIL

SWLO & 13779

DATE SUBMITTED: 09-01-87
DATE ANALYZED: 09-08-87

METHOD REFERENCE: SWB46-8240, EFA METHODOLOGY )
CLIENT 1.D.: 7-528 B8/27/87 CH-1A 2.0° (Mw-z.‘) 2.0
REBULTS REPORTED IN ug/Kg OR Parts Fer Billion (PFB)
Vo ILES BESULTS VOLATILES RESULTS
4LOROME THANE 10 U 1,1,2,2-TETRACHLORDE THANE S 1]
oROMOME THANE 10 U 1,2-DICHLOROPROPANE S u
VINYL CHLORIDE 10 U TRANS-1 , 3-DICHLOROPROFENE 5 U
i LOROETHANE 10 U TRICHLOROETHENE ) u
| ZTHYLENE CHLORIDE S u DIBROMOCHLOROME THANE S u
ACETONE 10 U 1,1,2-TRICHLOROETHANE 5 u
{ IRBON DISULFIDE S u BENZENE S u
» 1-DICHLOROETHENE S U CIS-1,3-DICHLOROPROPENE S u
1,1-DICHLORQETHANE ] u 2-CHLORDETHYLVINYLETHER 16 U
TRANS-1,2-DICHLORQETHENE s U BROMOFORM 5 u
t ILORDFORM S U 2-HEXANONE 10 U
1 42=-DICHLUROQETHANE S u 4-METHYL-2-PENTANONE 10 U
2-BUTANGNE 10 U TETRACHLORDETHENE S U
- ,1,1-TRICHLORDETHANE S u TOLUENE 5 8]
C.RBON TETRACHLORIDE S u CHLOROBENZENE S U
VINYL ACETATE 10 U ETHYLBENZENE S u
1 1OMOD ICHL OROMETHANE S u STYRENE S u
i JROLEIN 100 U TOTAL XYLENES g u
ACRYLONITRILE 100 U TRICHLOROFLUDROMETHANE 10 U
¢ IRROGATE PERCENT RECOVERY:
Tnluene-di = 104 Bromofluorobenzene = 90 1,2-Dichloroethane~-d4 = 95

EJIEL U indicates the compound was analyzed for but not detected above
Southwest Laboratory of Oklahoma

et

that level.

BYZ,

TULSA BRANCH CAstp L TESTED AND ARE NOT ne \ CUSHING BRANCH
OUR LETTERS AND REPOATS APPLY ONLY TO THE an CEBSANL

10826 E. 55th PI. mems OF THE QUALITIES OF APPARENTLY IDENTICAL OR SI41AR PROOUCTS P.O. Box 368

Tulsa, Okla. 74148 Cushing, Okia 74023

(918) 665-0680

-

(918)225-1064 -
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Southwest Laboratory of Okiahoma

e

\|

CLIENT: SOUTHWESTERN DIVISION LABORATORY REFORT: SAF1013.25a
U.S. ARMY CORPS OF ENGINEERS
FOST OFFICE BOX 36045 DATE: 09-10-87
DALLAS, TEXAS 7523I5-8011
ATTNs JEFF TYE
SUBJECT: SAMPLE FOR ANALYSIS
SAMPLE MATRIX: BOIL
SWLD # 13779
DATE SUBMITTED: 09-01-87
DATE EXTRACTED: 09-16-87
DATE ANALYZED:  09-1B-87 o,
CLIENT I.D.: 7-528 8/27/87 CH-1A 2.0° (Mw-2) 2.0
3
. EXPLOSIVES RESULTS (ug/sg)
TNT'I.IQIO IIIIIII ® @ 8 &5 8 &> o--no-.--(O-os
2—4 DNT...-.-..-.....----.....--.-.<0.05
2-6 DNT.'I lllllll .l.‘lll.'lll....l.(o.os
RDX'.'.."I.. IIIIII l.IIIl......I..I<o.05
HHX...II.Q.I--l.I‘I....l...l...l..l‘{{‘o’;,za
TETRYL s seveconccsnncnancsncssasasea<0.05
Southwest Laboratory of Oklahoma
BY
TULSA BRANCH CUSHING BRANCH
10826 E. 55th P, O AATIVE O T CALTER OF APPAREATLY OENTCAL OM SAAR PROCTS P.0. Box 368
Tulsa, Okla. 74148 Cushing, Okla. 74023
(918) 665-0680 (918) 2251064 _J




t Vg

002758

& ghgj% %
B WD Gl Southwest Labaratory of Oklahoma
CLIENT: SOUTHWESTERN DIVISION LABORATORY KEFORT: SAP1013.26
U.S. ARMY CORPS OF ENGINEERS
POST OFFICE EBOX 34045 DATE: 10-01-87

o DALLAS, TEXAS 75235-8011
' ATTN: JEFF TYE

" | SUBJELT: SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLD # 13780

DATE SUBMITTED: 09-01-87

DATE ANALYZED: 09-08-87 )

METHOD REFERENCE: SWB44-8B240, EFA METHODOLOGY

CLIENT I.D.: 7-529 B/27/87 CH-2A 10.0° LMW—Z) Jo.0’
RESULTS REFORTED IN ug/Kg OR Parts FPer Billion (FPFB)

YOLATILES BESULTS VOLATILES RESULTS
CHLORGCHI THANE 10 U 1,1,2,2-TETRACHLOROETHANE 5 u
BROMOME I'HANE 10 U 1,2-DICHLOROFROFANE =) (]
VINYL CHI.ORIDE 10 U TRANS-1 ,3-DICHLOROFROFENE S u
t 1 CHLOROE I'HANE 10 U TRICHLORDETHENE S u
"1 | METHYLENE CHLORIDE 5] u DIBROMOCHLDROME THANE ] u
ACETONE 10 U 1,1,2-TRICHLOROETHANE S u
CARBON DISULFIDE S U BENZENE 5 u
1,1-DICHLORDETHENE S (8] CIS-1,3-DICHLOROFROPENE S U
1,1-DICHLOROETHANE S ] 2-CHLORDETHYLVINYLETHER 10 U
TRANS-1 ,2-DICHLORQE THENE S u BROMOF ORM S u
CHLLOROFGRM S U 2-HE XANONE . 10 U
© 1 1,2=DICHLOROETHANE ] U 4-METHYL-2-PENTANONE 10 U
l2-BUTANONE 10 U TETRACHLOROETHENE S U
i 1,1,1-TRICHLORDOETHANE S u TOLUENE s u
. CARBON TETRACHLORIDE =] u CHLOROBENZENE S u
VINYL SCETATE 10 U ETHYLBENZENE =1 u
BROMOD I CHLOROMETHANE S u STYRENE S u
ACRAOLEIN 100 U TOTAL XYLENES ) U
lACRYLDNITRILE 100 U TRICHLOROFLUORDOME THANE 10 U

SURROGATE PERCENT RECOVERY:

lToluene~d8 = 101 Bromofluorobenzene = 92 1,2-Dichloroethane-d4 = 95

JE: U indicates the compdund was analyzed for but not detected above

Southwest Laboratory of Oklahoma

;l that level.
| o Lot Rt

TULSA BRANCH oLE TESTED AnD ARE NOT NECE CUSHING BRANCH
OUR LETTERS AND REPORTS APPLY ONLY TO THE SAM ARE N BSARILY

10926 £ 55th PL. INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. P.O. Box 368

Tulsa, Okia. 74148 Cushing, Okia. 74023

~ (818) 6650680 (918) 225-1064 _
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Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAF1013.26a
U.S. ARMY CORPS OF ENGINEERS
‘ FOST OFFICE BOX 36043 DATE: 09-10-8B7
. DALLAS, TEXAS 735235-8011
. ATTN: JEFF TYE
o
l SUBJECT: SAMPLE FOR ANALYSIS
l SAMPLE MATRIX: SOIL
SWLD # 13780
DATE SUBMITTED: 09-01-87
) DATE EXTRACTED: 09-16-87
l DATE ANALYZED: 09-18-87
CLIENT 1.D.: 7-529 8/27/87 CH-2A 10.0° (Mw-2) /0.0’
o EXPLOSIVES RESULTS (ua/q)
' I TNT-.-.-..-.-.......-.--...-......-(0.05
2.-4 DNTI..Ill.h-ll.....ll.l'll...ll(O.os
. 2-6 DNT.'. -------- .QC...'IIIII..II.(OIOS
| RDX.voeoanasnacesscennsssssssacnases$0.05
H"x.......'ll-.--.........l..l..l.. 9.18
I TETRYL.-...-.--.---n-.--c-.----.---’(o.os
o .
Southwest Laboratory of Oklahoma
| ax
TULSA BRANCH CUSHING BRANCH
| tomsE s S armt or ot GoaLTs OF APPARENTLY EHTIAL O Bdka PROUETE. P.O. Box 368
Tuisa, Okla. 74148 Cushing, Okla. 74023

— (918)665-0680 (818)225-1064 _J
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Southwest Laboratery of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LAEORATORY REPORT: ©AP1013.29
U.S. ARMY CORFS OF ENGINEERS
FOST OFFICE BOX 34045 DATE: 106-27-87

DALLAS, TEXAS 75235-8011
ATTN: JEFF TYE

SUBJELT: SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLO # 14419

DATE SUBMITTED: (09-18-B7

DATE ANALYZED: 10-10-87

METHOD REFERENCE: SWB4&-B8240, EPA METHODOLOGY

CLIENT I1.D.: 7-932 (MW-Z) CH-1 2.0 9/11/87 14:45 Lyh~‘5) 2.0’
RESULTS REPORTED IN ug/Kg OR Parts Fer Billion (FPFPE)

' VOLATILES RESULTS VOLATILES RESULTS
CHLOROME THANE 10 U 1,1,2,2-TETRACHLOROE THANE s U
. BROMOMETHANE 10 U 1,2-DICHLOROFROFANE 5 U
, VINYL CHLORIDE 10 U TRANS-1, 3-DICHLORCPROFENE 5 u
-1 CHLOROETHANE 10 U TRICHLOROETHENE 5 U
~ METHYLENE.CHLORIDE 5 u D I BROMOCHL OROME THANE s U
‘l ACETONE _ 10 U 1,1,2-TRICHLORBE THANE s U
CARBON DISULFIDE 5 u BENZENE S u
# 141-DICHLORDETHENE 5 U C1S5-1,3-DICHLOROPROFENE s u
1y 1~DICHLORDETHANE 5 U 2-CHLOROETHYLVINYLETHER 10 U
] TRANS-1,2-DICHLORDETHENE 5 U BROMOFORM s u
_CHLOROFDRM 5 U 2-HEXANONE 10 U
"1 ,2-DICHLORCETHANE 5 u 4~METHYL-2~PENTANONE 10 U
| 2~BUTANONE 10 U TETRACHLOROE THENE s U
1,1,1-TRICHLORDETHANE 5 U TOLUENE .. _ 5 u
CARBON TETRACHLORIDE 5 u CHLOROBENZENE 5 u
‘ VINYL ACETATE 10 U - ETHYLBENZENE S U
BROMOD I CHLOROME THANE 5 u STYRENE _ s U
ACROLEIN 100 U TOTAL XYLENES s U
100 U TR ICHLOROFLUOROME THANE 10 U

'l ACRYLONITRILE

NOTE: Acetone is a common laboratory contaminant. The normal allowable
level of such a contaminant is five times the detection limit raeported.

| Acetone reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be significant.

, U indicates the compound was analyzed for but not detected above that
level.

Southwest Laboratory of Oklahoma

| o HloA it

l TULSA BRANCH OUR LETTERS AND AERORTS TO THE SAMPLE TESTED AND ARE NOT NECESBARS CUSHING BRANCH
AND RE! APPLY ONLY THE BAl AN NOT N LY

10826 E. 55th PI. ANDICATIVE OF THE QUALITIES OF APPARENTLY IOENTICAL OR B#iLAR PROOUCTS. P.O. Box 368

Tulsa, Okla. 74148 Cushing, Okla. 74023

. (918)6550680 (918)225-1064 _|
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Southwest Laboratory of Oklahema

CLIENT: SOUTHWESTERN DIVISION LABORATORY KEFDRT: SAF1013.2%9a
l U.S. ARMY CORFS OF ENGINEERS
FOST OFFICE BOX 36045 DATE: 10-27-87

DALLAS, TEXAS 75235-8011
| ATTN: JEFF TYE

SUBJELT: SAMPLE FOR ANALYSIS

‘! SAMFLE MATRIX: SOIL

SWLO & 14419

' DATE SUBMITTED: 09-18-87

DATE EXTRACTED: 09-28-87
DATE ANALYZED: 10-26-87 ,
CLIENT I.D.: 7-532 (MW-3I) CH-1 2.0’ 9/11/87 14:45 (J%“Fﬁ) 2.0

| EXPLOSIVES RESULTS (ug/g)

TNTeeeesersscsncasssscsansasnsansse<0,05

| 2=4 DNT.oeeecocecnooccacsssssnnasnasea€0.05

2-6 DNT....--.---..-..--....---....'__50.05»
RDx...-.....-c-..--n.--.-oo-.-...-:i°c22

HMX..Q'..--....!...I'Illl...II.IDII<OI°5

. | ’ TETRYL-..-.----..-.-..-.-----...---(0.05

l NOTE: Samples show a very large, broad peak where

tetryl, nitroglycerine, and TNT elute. Broadness of

I peak would indicate it to be a matrix problem and the

analyst will scan to verify. (Does not show on method
blanks or standards).

Southwest Laboratory of Oklahoma

| LS At

I TULSA BRANCH OUR LETTERS AND REFORTS APPLY ONLY TO THE SAMPLE TRETED AND AAE NOT MECEBSAMLY CUSH'NG BRANCH
10826 E. 55th Pi. INDICATIVE OF THE QUALITIER OF APFARENTLY IDENTICAL O SiMILAR PROCUCTS. P.O. Box 368
Tulsa, Okla. 74146 Cushing, Okla. 74023

. {918) 665-0680 (918) 2251064
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Southwest Laboratory of Oklahoma

o~

"ACETONE ¢

CLIENT: SOUTHWESTERN DIVISION LARORATORY REPOKRT:
U.S. ARMY CORFS OF ENGINEERS
FOST OFFICE EBOX 36045 DATE: 10-
DALLAS, TEXAS 752I5-8011
ATTNs JEFF TYE
SUBJECT: SAMPLE FOR ANALYSIS
SAMPLE MATRIX: SOIL
SWLOD # 14420
DATE SUBMITTED: 09-18-87
DATE ANALYZED: 10-10-87

METHOD REFERENCE:
CLIENT I1.D.:

VOLATILES

CHLOKRUMETHANE
BROMOME THANE

VINYL CHLORIDE
CHLOROETHANE
METHYL ENE_CHLORIDE

CARBUN DISULFIDE
1,1-DICHLORDETHENE
1,1-DICHLOROETHANE
TRANE- 1, 2~DICHLORDE THENE
CHL ORGF ORM

1,20 ICHLOROETHANE
2=-BUTANONE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMOD I CHLOROME THANE
ACROLEIN

7-333

SwWB46-8240,

EFA METHODOLOGY

(MW-3) CH~2 10.0° 9/11/87 15:20

RESULTS REFORTED IN ug/Kg OR Farts Fer Billion (FFB)

RESULTS VOLATILES

10 U 1,1,2,2-TETRACHLOROETHANE

10 U 1,2-DICHLOROFROFANE

10 U TRANS-1,3-DICHLOROPROPENE

10 U TRICHLOROETHENE

S U D I BROMOCHLOROME THANE

28 7 7 1,1,2-TRICHLOROETHANE

5 U BENZENE

5 U C15-1,3-DICHLOROFROFPENE

s u 2-CHLOROETHYLVINYLETHER

5 u BROMOF DRM

5 U 2~HE XANONE

s U 4=-METHYL-2-FPENTANONE

10 U TETRACHLOROETHENE

5 U TOLUENE

5 U CHLOROBENZENE

10 U ETHYLBENZENE

s U S5TYRENE

100 U TOTAL XYLENES

100 U TRICHLOROFLUORDMETHANE

ACRYLONITRILE

NOTE: Acetone is & common laboratory contaminant.
level of such & contaminant is five times the detection limit reported.

Acetone reported in same of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be significant.

U indicataes the compound was analyzed for but not detected above that

level.

TULSA BRANCH
10826 E. 55th PI.
Tutsa, Okla. 74148

The normal a

Southwest Laboratory of O

AL Flette

SAF1013,20

(Mw-3) 10.0’

27-87

RESULTS
S uy
S U
S U
S U
S U
S U
S u
S U
10 U
S U
10 U
10 U
S U
S U
S u
S U
S U
S U
10 U
llowable

klahoma

CUSHING BRANCH

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECEBBARILY
INDICATIVE OF THE OUALITIEE OF APPARENTLY IDENTICAL OR SIMILAR PRAODUCTS

Cushing, Okla. 74023

(818) 665-0680

P.O. Box 368

(918) 225-1064
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Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAP1013.30a
l U.8. ARMY CORFS OF ENGINEERS
R FOST OFFICE BOX 36045 DATE: 10-27-87
: : DALLAS, TEXAS 7523I5-8011

nl . ATTN: JEFF TYE
SUBJECT: SAMPLE FOR ANALYSIS

,‘ SAMPLE MATRIX: SOIL

: SWLO # 14420
; DATE SUEBMITTED: 09-18-87
¥ ‘ DATE EXTRACTED: 09-28-87

DATE ANALYZED:  10-26~87
CLIENT I.D.: 7-533 (MW-3) CH-2 10.0° 9/11/87 15:20 (Mw-3) 1o.0

EXPLOSIVES ESULTS (ug/qg)

TN e eeeesaeeeennnnnsecncannnnnsenaa<0.05
2=4 DNTiveeteienneesonsccnnoavenneal0.0%
2=6 DNTiveeeieeeancrnennocnnnnaness€0.05
R erevteenceeeenonrencaenssnnesea0.05
HMX e e ieneenceencnccassonnanncnnessa0.05
TETRYL s tevenaceecensaosoancennennesa0.05

M

NOTE; Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Eroadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method

blanks or standards).

Southwest Laboratory of Oklahoma

TULSA BRANCH OUR LETTERS AND RERORTS APPLY ONLY TO THE SAMPLE TEBTED AND ARE NOT NECESSARILY CUSHING BRANCH
10926 E 55"‘ Pl. MDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SiMILAR PRODUCTS. Po BOX 368
Tulsa, Okla. 74146 Cushing, Okla. 74023

L (918)665-0680 (018) 2251084 __|
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Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LAEORATORY REFORT: SAF1013.31

U.S. ARMY CORFS OF ENGINEERS

FOST OFFICE BOX 36045 DATE: 10-27-B7

DALLAS, TEXAS 75235-8011

ATTN: JEFF TYE
SUBJECY: SAMPLE FDR ANALYSIS

SAMFLE MATRIX: SOIL

SWLO # 14421

DATE SUBMITTED: 09-18-B7

DATE ANALYZED: 10-10-87

METHDOD REFERENCE: SwWB46-B240, EFA METHODOLQGY

CLIENT !.D.: 7-5S34 (MW-3) CH-3-15.0° 9/11/87 15:40

RESULTS REPORTED IN ug/Kg OR Parts Per Billion (PFPE)
VOLATILES BESULTS VOLATILES RESULTS
CHLOROMETHANE 10 U 1,1,2,2-TETRACHLOROETHANE S u
BROMOMETHANE 10 U 1,2-DICHLOROPROFPANE S u
VINYL CHLORIDE 10 U TRANS-1 ,3-DICHLOROPROPENE S U
CHLORDE THANE 10 U TRICHLOROETHENE S U
METHYLENE CHLORIDE 5 U DIBROMOCHLOROMETHANE S u
ACETONE . 20 1,1,2-TRICHLDROETHANE S u
CARBON DISULFIDE S u BENZENE S u
1,1-DICHLOROETHENE 5 u C15-1,3-DICHLOROFROFENE S u
1,1-DICHLOROETHANE 5 u 2—-CHLORCETHYLVINYLETHER 10 U
TRANE~1 , 2-DICHLORODETHENE S u BROMOF ORM <] u
CHL.OROr DRM S 8] 2—-HEXANDNE 10 U
1,2-DICHLOROETHANE S u 4-METHYL—-2-PENTANONE 10 U
2=-BUTHHONE 10 U TETRACHLOROETHENE S U
1,1,1-TRICHLOROETHANE 5 u TOLUENE S u
CARBON TETRACHLORIDE s u CHLOROBENZENE S u
VINYL «CETARTE i0 U ETHYLBENZENE S u
BROMOD I CHLOROMETHANE S u STYRENE S u
ACROLEIIN 100 U TOTAL XYLENES S u
ACRYL.UNITRILE 100 U TRICHLOROFLUOROMETHANE 10 U
NOTE: Acetone is a common laboratory contaminant. The normal allowable

level uf such a contaminant is five times the detection limit reported.
Acetone reported in some of the samples was at levels less than tive times
the detection limit, therefore, the reported number may not be significant.

U indicates the compound was analyzed for but not detected above that

level.

Southwest Laboratory of Oklahoma

Lﬁ%f / ;

BY_ 2 /M‘ﬂ'
TULSA BRANCH -~ . e TED A ARE WOT NE , CUSHING BRANCH

OUR LETTEAR AND AEPOARTS Y ONLY TO THE GAMPLE TES ARE CEBSAML'

10926 E. 55th P, INDICATIVE OF THE QUALITIES OF APPAAENTLY IDENTICAL OR BAdILAA PRODUCTS. P.0. Box 368
Tuisa, Okla 74148 Cushing, Okla. 74023
(818) 6650680 (918) 225-1064
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Southwest Laboratory of Oklahoma

CLIENT:

. SUBJECT:

TULSA BRANCH

SOUTHWESTERN DIVISION LABORATORY REPORT: SAF1013.31a
U.S. ARMY CORPS OF ENGINEERS

FOST OFFICE BOX JI6045 DATE: 10-27-87
DALLAS, TEXARS 75235-8011

ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLO # 14421

DATE SUBMITTED: 09-18-87

DATE EXTRACTED: 09-28-87

DATE ANALYZED: 10-26-87

CLIENT I.D.: 7-534 (MW-3) CH-3 15.0° 9/11/87 15:40

EXPLOSIVES . RESULTS (ug/q)

TNTeeeeeoonannosansssancsananassees<0.05
28 DNTeeeseocevosnsesoassssacesses$0.03
Ded DNTeveseoeassasssacssssncnnssnssl0.05
RDXeeoooanacasacnssnussnssssnsnseesnl0.05
HMX. e eosnsananssancsssssnssseesssee<0.05
TETRYL.seveecccaanssoassonsascaaseel0.05

NOTE: Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method

blanks or standards).

Southwest Laboratory of Oklahoma

S AT Plewtes

CUSHING BRANCH

OUR LETTERS AND REPOATS APPLY OKLY TO THE BAMPLE TESTED AND ARE NOT MECEBRANLY
P.0. Box 368

1%26 E ss‘h PI' nwm:umwmummvummumuwm
Tuisa, Okla. 74148 Cushing, Okla. 74023

\-. (918)665-0680

(818) 225-1064
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L (818) 665-0680

level o4 such a contaminant is five times the detection limit reported.
Acetone reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be significant.

U indicates the compound was analyzed for but not detected above that

level.

TULSA BRANCH
10926 E. 55th Pi.
Tulsa, Okla. 74146

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TEBTED AND ARE NOT NECESSANLY
INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR GIMILAR ARODUCTS.

- SE Y B

;&&9 LE e Southwest Labaratory of Oklahoma
[

| CLIENT: SOUTHWESTERN DIVISION LAECRATORY REFORT: SAF1013.32

U.S. ARMY COKFS OF ENGINEERS
FOST OFFICE EBOX 36045 ‘ DATE: 10-27-87
‘ ~ DALLAS, TEXAS = 7523I5-8011
ATTN: JEFF TYE
SUBJECL I': SAMPLE FOR ANALYSIS
SUMPLE MATRIX: SOIL
S SWLLO # 14422
w DATE SUBMITTED: (9-18-87
DATE ANALYZED: 10-10-87
METHOD REFERENCE: SWB46-B240, EPA METHODOLOGY
CLIENT I.D.: 7-535 (MW—4) CH-1 2.0° 9/15/87 12:10 (”“”'4) 20’

1 RESULTS REFORTED IN ug/Kg OR Parts Per Billion (FFB)

I YOLATILES RESULTS VOLATJLES RESULTS
CHLORGIE THANE 16 U 1,1,2,2-TETRACHLOROETHANE 5 U
EROMOME THANE 10 U 1 ,2-DICHLOROPROFANE s u

| VINYL CHLORIDE 10 U TRANS-1 , 3~DICHLOROPROFPENE 5 U

‘ CHLOROE T HANE 10 U TRICHLOROETHENE s U

| METHYLENE CHLORIDE s U D I BROMOCHL OROME THANE s U

‘l ACETONE 10 U 1,1,2-TRICHLORDETHANE s U
CARBON DISULFIDE 5 U BENZENE 5 U
1,1-DICHLORDETHENE s U C1S-1,3-DICHLORDFROPENE 5 U
1,1-0ICHLOROETHANE s u 2-CHLOROETHYLVINYLETHER 10 u
TRANS—-1 ,2-DICHLOROETHENE S5 U BROMOFDRM 5 U
CHLORGOF URM s U 2-HEXANONE 10 U
1,2-DICHLOROETHANE s u 4-METHYL~2-FENTANONE 10 U
2-BUTANUNE 10 U TETRACHLOROE THENE s U
1,1,1-TRICHLORDE THANE s u TOLUENE s u
CARBON TETRACHLORIDE 5 U CHLOROBENZENE s U
VINYL ACETATE 10 U ETHYLBENZENE s U
BROMOU I CHLOROME THANE s u STYRENE s U
ACROLEIN 100 U TOTAL XYLENES s U
ACRYLONITRILE 100 U TR ICHLOROFLUOROME THANE 10 U
NOTE: Acetone is & common laboratory contaminant. The normal allowable

Southwest Laboratory of Oklahoma
o oA st~

CUSHING BRANCH
P.O. Box 368
Cushing, Okla. 74023
(918) 2251064
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gm = 4 Southwest Laboratery of Oklahoma

-

CLIENT:

. SUBJELY:

SOUTHWESTERN DIVISION LABORATORY REFORT: SAF1013.32a
U.8. ARMY CORPS OF ENGINEERS

FOST OFFICE BOX 26045 DATE: 10-27-87
DALLAS, TEXAS 75235-8011

ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLO # 14422

DATE BUBMITTED: 09-18-87

DATE EXTRACTED: 09-28-87

DATE ANALYZED:  10-26-87 (w-4) 3.0
CLIENT I1.D.: 7-535 (MW-4) CH-1 2.0° 9/15/87 12:10

EX ES 8 (ug/g?

TNTeeveosnasecsscsonsacnnsacnsnanse<0.05
24 DNT.veeerrconensncsascncannsaees<0.05
2+6 DNTeeeesccoscssnnsnsnssansesass<0.035
RDXI.'.I‘..II.lll..lll.llll.lI.l...(o.os
HMxl.l....l.lll'.....I.l..l...ll.‘.(Olos
TETRYLeoeecearavonransuscnssacneneesl0.05

NOTE: Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method
blanks or standards).

Southwest Laboratory of Oklahoma

TULSA BRANCH CUSHING BRANCH

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSANILY

10926 E. 55th PI. INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PROOUCTS. P.O. Box 368
Tulsa, Okia. 74148 Cushing, Okla. 74023

(818) 665-0680 (918) 2251064
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Southwest Laboratory of Oklahoma

l CLIENT: SOUTHWESTERN DIVISION LAEORATORY REPORT: SAF1013.32
U.S. ARMY CORFS OF ENGINEERS
FOST OFFICE BOX J404S DATET 10-27-87
DALLAS, TEXAS 75235-8011
I ATTN: JEFF TYE
SUBJECY: SAMPLE FOR ANALYSIS
l ‘ SAMPLE MATRIX: SOIL
; SWLOD % 14423
l DATE SUBMITTED: 09-18-B7
DATE ANALYZED: 10-10-87
METHDOD REFERENCE: SWB446-B240, EPA METHODOLOGY (”WU-y)/o o’
CLIENT 1.D.: 7-53& (MW-4) CH-2 10.0° 9/15/87 12:41 v :
I RESULTS REFORTED IN ug/Kg OR Parts Per Billion (PPE)
VOLATILES RESULTS VOLATILES RESULTS
CHLOROME THANE 10 U 1,1,2,2-TETRACHLOROE THANE 5 U
BROMOME THANE 10 U 1 ,2-DICHLOROFROPANE 5 |
I VINYL CHLORIDE 10 U TRANS-1,3-DICHLOROFROFENE ] u
CHLOROE THANE 10 U TRICHLORDETHENE s u
METHYLENE CHLORIDE s u D IBROMOCHLOROME THANE ] U
ACETONE 38 1,1,2-TRICHLOROE THANE 5 u
CARBON DISULFIDE s U BENZENE ] u
1,1-DICHLOROETHENE 5 u C1S-1,3~-DICHLORDPROFENE 5 U
1,1-DICHLORQETHANE s u 2-CHLOROETHYLVINYLETHER 10 U
TRANS-1,2-DICHLOROETHENE 5 u BROMOF ORM 5 U
CHLORUF ORM 5 U 2-HEXANONE 10 U
1 1,4,2-DILHLORDETHANE s u 4—METHYL~2-FENTANONE 10 U
l 2-BUTANONE 10 U TETRACHLOROETHENE 5 u
1,1,1-TRICHLOROETHANE s u TOLUENE 5 u
. CARBON TETRACHLORIDE 5 u CHLOROBENZENE 5 u
1 VINYL #CETATE 10 U ETHYLEBENZENE 5 U
BROMOD { CHLOROMETHANE s U STYRENE 5 u
ACROLEIN 100 U TOTAL XYLENES 5 U
ACRYLONITRILE 100 U TRICHLOROFLUOROME THANE 10 U

NOTE : Acetone is a common laboratory contaminant. The normal allowable
level of such a contaminant is five times the detection limit reported.

l Acetone reported in some of the samples was at levels less than five times
the delection limit, therefore, the reported number may not be significant.

l U indicates the compound was analyzed for but not detected above that

level.
Southwest Laboratory of Oklahoma
| o At Pt b9
I TULSA BRANCH OUR LETTERS AND AREPORTS APPLY OMLY TO THE SBAMPLE TEETED AND ARE NOT NECESBARILY CUSH'NG BRANCH
10926 E 55”\ PI' MNDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. PO Box 368
Tuisa, Okla. 74146 Cushing, Okla. 74023
— (B18)665-0680 (918) 2251064 _
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Southwest Laboratory of Oklahoma

.-

CLIENT:

SUBJELCT:

SOUTHWESTERN DIVISION LAEORATORY REFORT: SAF1013.33a
U.S. ARMY @JRFS OF ENGINEERS

FOST OFFICE BOX I604S DATE: 10-27-87
DALLAS, TEXAS 75235-8011

ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL
SWLO # 14423

DATE SUBMITTED: 09—18-87 ,
DATE EXTRACTED: 09-28-87

DATE ANALYZED:  10-26-87 //
CLIENT I.D.: 7-536 (MW-4) CH-2 10.0° 9/15/87 12:41 (mw-+ /0.0

EXPLOSIVES  RESULTS (ug/q)

I T e C N 5
24 DNTeeeaceoccnscsacscaassssonsnssl0.,05
2-6 DNT.....---..-...........-.....(0.05
F\'DX--..-.-.--.-....................(0.05
HMX .t oeevesenencnsncssasssscnannseaa0,05
TETRYL.cooveroosasancnsoncssssacess<0.08

NOTE: Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method

blanks or standards).

Southwest Laboratory of Oklahoma

TULSA BRANCH CUSHING BRANCH

OUR LETTERS AND REPORTS APPLY ONLY TO THE BAMPLE TESTED AND AN NOT NECEBBAMLY
P.O. Box 368

10926 E 55‘“ Pl‘ INDICATIVE OF TRE GUALITIES OF APPARENTLY IDENTICAL OR BIMILAR PAOOUCTS
Tulsa, Okla. 74148 Cushing, Okia. 74023

- (918)665-0680

(818)225-1064 _J
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Southwest Laboratory of Oklahoma

CLIENT: SOUTHWESTERN DIVISION LAEORATORY REFPORT: SAF1013.34
U.8. ARMY CORFS OF ENGINEERS
FOST DFFICE BOX 34045 DATE: 10-27-8B7
DALLAS, TEXAS 75235-8011
ATTN: JEFF TYE
BUBJLLUT: SAMPLE FOR ANALYSIS
SAMPLE MATRIX: SOIL
SWLD # 14424
DATE 8UBMITTED: 0©%9-18-87
DATE ANALYZED: 10-10-87 ,
METHOD REFERENCE: SWB46-B8240, EPA METHODOLOGY (/',7“’-‘/ ) /5.0
CLIENT I.D.: 7-837 (MW-4) CH-3 15.0° 9/15/87 14:02
RESULTS REPORTED IN ug/Kg DR Parts Per Billion (FFPE)
VOLAT ILES RESULTS VOLATILES RESULTS
CHLOROMETHANE 10 U 1,1,2,2-TETRACHL OROE THANE S u
BROMUME THANE 10 U 1,2~-DICHLOROPROFANE S u
VINYL CHLORIDE i0 U TRANS-1,3-DICHLOROPROFENE S u
CHLORUETHANE 10 U TRICHLORDETHENE S u
METHYL ENE CHLORIDE S u DIBROMOCHL OROME THANE S u
ACETONE 33 1,1,2-TRICHLOROETHANE S u
CARBUN DISULFIDE S u BENZENE S u
1,1-DICHLORDETHENE S U CilS-1,3-DICHLDROFROPENE S u
1,1-DICHLOROETHANE S u 2-CHLOROETHYLVINYLETHER 10 U
TRANE-1 ,2~DICHLORDE THENE S u BROMOFORM S u
CHLOROFORM S U 2-HEXANONE 10 U
1 ,2-DICHLOROETHANE S u 4-METHYL-2-FENTANONE 10 U
© 2—BUTANONE 10 U TETRACHLOROE THENE 5 u
©1,41,1-TRICHLORDETHANE 5 u TOLUENE S u
" CARBON TETRACHLORIDE S U CHLOROBENZENE 5 u
VINYL ACETATE 10 U ETHYLBENZENE 5 u
BROMUD I CHLOROME THANE S u STYRENE =) u
ACROLEIN 100 U TOTAL XYLENES 5 u
ACRYLONITRILE 1060 U TRICHLOROFLUOROMETHANE 10 U
NOTE: Acetone is a common laboratory contaminant. The normal allowable

| —

level of such a contaminant is five times the detection limit reported.
Acetoune reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be significant.

U indicates the compound was analyzed for but not detected above that

level.

TULSA BRANCH
10926 E 55th PI.
Tulsa, Okla. 74148
(918) 665-0680

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSARILY
INDICATIVE OF THE OUALITIES OF APPARENTLY IDENTICAL OR BIMILAR PROOUCTS.

Southwest Laboratory of Oklahoma

o I Pt b

. CUSHING BRANCH

P.O. Box 368

Cushing, Okla. 74023

-—

(918) 225-1064
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Southwest Laboratory of Oklahoma

CLIENT:

SUBJELIT:

SOUTHWESTERN DIVISION LABORATORY REFORT: SAF1013.34a
U.S. ARMY CORFS OF ENGINEERS

FOST OFFICE BOX 36045 DATE: 10-27-87
DALLAS, TEXAS 78523I5-8011

"ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL
SWLO # 14424

DATE SUBMITTED: 09—18-87

DATE EXTRACTED: 09-28-87

DATE ANALYZED:  10-26-87 (inuﬁ_J>/5o/
CLIENT 1.D.: 7-537 (MW-4) CH-3 15.0° 9/15/87 14:02

PLOSIVES ' RESULTS (ug/gQ)

TNTeeenncnnscnsannssnasssacsasanaesa<0.03
2"'4 DNT--.--...--.-....--....-....-(0.05
2=6 DNT.iceecesasnasscsosnsnannssena0.03
RDX.-...--------.--c----------nc-c.(C’-OS
HNX....¢-..-.....-......-...--.--..(0.05
TETRYL..--------.........-...---...(0.05

NOTE: Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method

blanks or standards).

Southwest Laboratory of Oklahoma

TULSA BRANCH CUSHING BRANCH

OUA LETTERS AND REPORTE APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECEBSANLY
P.O. Box 368

10926 E. S5th Pl WMOICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR BiMILAR PROOUCTS.

Tulsa, Okla. 74146 Cushing, Okla. 74023
L— (918) 665-0680 (918) 225-1064
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B WU Ca e Southwest Laboratory of Oklahoma
|

1 CLIENT: SOUTHWESTERN DIVISION LABORATORY REPORT: SAP101Z3.36

U.S. ARMY CORPS OF ENGINEERS

FOST DOFFICE BOX 16045 DATE: 10-27-87

| DALLAS, TEXAS 75235-8011
| ATTN: JEFF TYE

 SUBJELT: SAMPLE FOR ANALYSIS

Iﬁ SAMPLE MATRIX: S80IL
SWLO # 14717

, DATE SUBMITTED: 09-26-87
DATE ANALYZED: 10-10-87

‘ METHO EFERENCE: SWB46—-8240, EPA METHODOLOGY
| Tenr 1 P %Y (Mw-5) 2.0"

' CLIENT I.D.: 7-610 (CH-1) 2.0° %9/21/87
| RESULTS REFORTED IN ug/Kg OR Parts Fer Billion (FFB)

VOLAT [I_E8 RESULTS VOLATILES
'l CHLORULMETHANE 10 U 1,1,2,2-TETRACHLOROETHANE
i BROMOMETHANE io U 1,2-DICHLOROPROFANE
'l VINYL CHLORIDE 10 U TRANS-1,3-DICHLOROPROPENE
CHLOROETHANE 10 U TRICHLOROETHENE
.METHYLENE CHLORIDE S u DI1BROMOCHLOROMETHANE
ACETONE 10 U 1,1,2-TRICHLOROETHANE
J CARBGN DISULFIDE S u BENZENE
! 1,1-DICHLORDETHENE S U C1S8-1,3-DICHLOROPROPENE
! 1,1-DICHLORDETHANE S u 2-CHLORDETHYLVINYLETHER
I " TRANS--1,2-DICHLORDE THENE S u BROMOF ORM
i~ GHLORGFUORM S u 2-HEXANONE
§ 1 ,2-DICHLOROETHANE S u 4-METHYL~-2-FENTANONE
J 2-BUTANONE 10 U TETRACHLOROETHENE
. 1,1,1-TRICHLOROETHANE S u TOLUENE
- CAREON TETRACHLORIDE S u CHLOROBENZENE
1 VINYL ACETATE 10 U ETHYLBENZENE
I BROMGL 1 CHLOROME THANE S U STYRENE
ACROLE [N 100 U TOTAL XYLENES
. ACRYLONITRILE 100 U TRICHLOROFLUOROMETHANE

RESULTS
3 U
S u
= u
S u
S u
S u
S u
S u
160 U
S u
10 U
10 U
=1 u
S u
S u
5 U
S U
5 u
10 U

NOTE: Acetone is a common laboratory contaminant. The normal allowable

: lavel of such a contaminant is five times the detection limit reported.

‘ Acetone reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be significant.

l U indicates the compound was analyzed for but not detected above that
level.
Southwest Laboratory of Oklahoma
I BY %’// M
TULSA BRANCH e o TNE AApE T CUSHING BRANCH
| w0s2sE S5 ks o s s ot P.0. Box 368
Tulsa, Okla. 74148 Cushing, Okla. 74023
- (918)665-0680 (818) 225-1064 .
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Southwest Laboratery of Oklahoma

¢

CLIENT: SOUTHWESTERN DIVISION LABORATORY REFORT: SAP1013.34a
U.S. ARMY CORPS OF ENGINEERS

; FOST OFFICE BOX 36045 DATE: 10-27-87

. DALLAS, TEXAS 75235-8011

- .

. ATTN: JEFF TYE
_SUBJECT: SAMPLE FOR ANALYSIS

o SAMPLE MATRIX: SOIL

o SWLO # 14717

s DATE SUEBMITTED: 9-26-87
DATE EXTRACTED: 10-09-87

— ey

DATE ANALYZED: 10-26-87
CLIENT 1.D.: 7-610 (CH-1) 2.0' 9/21/87 <ﬁ4“/'5> 2.0/
EXPLOSIVES RESULTS (ug/qg)

TNTeeoessonesennsenssssenssscsnannsas<0,05
2=4 DNTuivescencecocoracscascsnsnnnes0.05
2—6 DNT.--..........-...-..........(0.05
J RDX.--.-...--o-----.----.----.----.<°-OS
' HMX oo oaonenosavsecsnsnsassssscncnsees0.05
TETRYbL e o eeveeseoccasasnsnncssnasss 0,05

C e g e e e

NOTE:; Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method
blanks or standards).

Southwest Laboratory of Oklahoma

evt742“é7/$22252%;

TULSA BRANCH OUR LETTERS AND RERORTS APPLY ONLY TO THE BAMPLE TESTED AND ARE NOT NECESBANILY CUSHlNG BRANCH
10826 E. 55th PI. INDICATIVE OF THE QUALITIZS OF APPARENTLY IDENTICAL OR SiMILAR PAOOUCTS. P.O. Box 368
Tulsa, Okia. 74148 Cushing, Okla. 74023

L (918)665-0680 (918)225-1064
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level of such a contaminant is five times the detection limit reported.

Acetone reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be signiticant.

U indicates the compound was analyzed for but not detected above that

’ lavel.

l TULSA BRANCH
10926 E. 55th PI.
Tulsa, Okla. 74146
— (918)665-0680

Southwest Laboratory of Oklahoma

o Aot At

CUSHING BRANCH

OUR LETTERS AND AEPORTS APPLY ONLY TO THE BAMPLE TEBTED AND ARE NOT NECEBSARILY
NDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR BidiLAR PRODUCTS. Po BOX 368
Cushing, Okla. 74023
(918) 225-1064

CLIENT: SOUTHWESTERN DIVISION LAEORATORY REFORT: SAP1013.37
' U.S. ARMY CORFS OF ENGINEERS
FOST OFFICE EDX 36045 DATE: 10-27-B7
DALLAS, TEXAS 75235-8011
| ATTN: JEFF TYE
SUBJECT: SAMPLE FOR ANALYSIS
l SAMPLE MATRIX: S0OIL
SWLO # 14718
' DATE SUBMITTED: 09-26-B7
DATE ANALYZED: 10-10-87
METHOD REFERENCE: SWB446-8240, EPA METHODOLOGY ‘
CLIENT I.D.: 7-611 (CH-2) 106.0° 9/21/87 (m“"5> /0.0
l RESULTS REFORTED IN ug/Kg OR Farts Fer Billion (FFE)
VOLAT1t.eS RESULTS VOLATILES RESULTS
l CHLORUAETHANE 10 U 1,1,2,2-TETRACHLOROE THANE S ]
. BROMOML THANE 10 U 1,2--DICHLORDFROFPANE 1) ]
, VINYL CHLORIDE 10 U TRANS~1 ,3-DICHLDOROPROFENE S u
CHLOROE THANE 10 U TRICHLORDETHENE ] U
METHYL ENE CHLORIDE S u DIBROMOCHLOROME THANE S U
ACETONE 19 1,1,2-TRICHLDROETHANE S U
l CARBON DISULFIDE S u BENZENE S U
1,1-DICHLOROETHENE S u CI1S-1,3-DICHLOROFROPENE S u
1,1-DICHLOROETHANE S u 2-CHLOROCETHYLVINYLETHER 10 U
l TRANS -1 , 2=-DICHLOROE THENE S u BROMOFDORM S u
’ CHLORGFORM ] u 2-HE XANONE 10 U
1,2-DICHLORDETHANE S U 4-METHYL-2-FENTANONE 10 U
I 2-BUTANIONE 10 U TETRACHLOROETHENE ] u
0 1,4,1,1-TRICHLORDETHANE S u TOLUENE S u
CARBON TETRACHLORIDE S U CHLOROBENZENE ) u
5 VINYL ACETATE 10 U ETHYLBENZENE S u
w BROMOL I CHLOROME THANE <) u STYRENE S u
"~ ACROLEIN 100 U TOTAL XYLENES S U
ACRYLONITRILE 100 U TRICHLOROFLUCROMETHANE 10 U
DTE: #Hcetone is a common laboratory contaminant. The normal allowable
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Southwest Laboratory of Oklahoma

CLIENT:

‘ SUBJ:=L T :

SOUTHWESTERN DIVISION LAEORATORY REPORT: SAP1013.37a
U.8. ARMY CORFS OF ENGINEERS

FOST OFFICE BOX 346045 DATE: 10-27-87
DALLAS, TEXAS 75235-8011

ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL
SWLO # 14718

DATE SUBMITTED: 09-26-87

DATE EXTRACTED: 10-09-87

DATE ANALYZED: 10-26~87 ,
CLIENT I.D.: 7-611 (CH-2) 10.0' 9/21/87 (5”“/'5 ) /0.0

EXPLOSIVES . RESULTS (ug/q)

TNT e s eeseencecasscrsasnssnssasneas<0.05
24 DNTeeeceaansenssnnascsssnnnnaeal0.05
2-6 DNTeserseececvanonsnessansannaee0.05
RDXesooovancacecooosnanueanasnneaaenee$0,05
o D R N
TETRYLeesevecrascoscncncacsnssenese€0.05

NOTE;1 Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method
blanks or standards).

Southwest Laboratory of Oklahoma

oy ALAAN Lt ter

TULSA BRANCH CUSHING BRANCH

OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESBARILY

10926 E. 55th PI. INDICATIVE QF THE OUALITIES OF APPARENTLY IDENTICAL OR SMILAR PRODUCTE. P.O. Box 368
Tulsa, Okla. 74148 Cushing, Okla. 74023

. (818) 6650680 (918) 225-1064
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CLIENT. SOUTHWESTERN DIVISION LAEORATOKRY REPDORT: SAFP1013.2B
U.S. ARMY CORFS OF ENGINEERS
F0OST OFFICE EOX 360405 DATE: 10-27-87

DALLAS, TEXAS 735235-8011
ATTN: JEFF TYE

SUBJECY: SAMPLE FOR ANALYSIS
SAMPLE MATRIX: SOIL

SWLO # 14719
DATE SUBMITTED: 09-26-87

DATE ANALYZED:  10-10-87
METHOD REFERENCE: SWB46-8240, EPA METHODOLOGY (mw-s ) /7.0
CLIENT I.D.: 7-612 (CH-3) 17.0° 9/21/87 .

RESULTS REFORTED IN ug/Kg OR Parts Per Billion (PPE)

VoLATII LS RESULTS VOLATILES RESULTS
CHLOROMETHANE 10 U 1,1,2,2-TETRACHLOROETHANE b ]
BROMONME-THANE 10 U 1,2-DICHLORDOPROPANE S U
VINYL CHLORIDE ’ 10 U TRANS-1,3-DICHLOROPROFENE S U
CHLORUL T HANE 10 U TRICHLORDETHENE S u
METHYL::NE CHLORIDE S u DIBROMOCHLOROMETHANE S u
ACETONE 34 1,1,2-TRICHLORODETHANE S u
CARBON DISULFIDE S u BENZENE S u
1,1-DICHLORDETHENE S U Cl15-1,3-DICHLOROFROFENE S U
1,1-DIUHLOROETHANE S U 2-CHLOROETHYLVINYLETHER 160 U
TRANE--1 , 2-DICHLOROETHENE 5 u BROMOF ORM 3 u
CHLOROFURM S ] 2-HEXANONE 10 U
1,2-DICHLOROETHANE 5 u 4-METHYL-2-FPENTANONE 10 U
2=BUTANONE 10 U TETRACHLORDETHENE S5 U
1,1,1--TRICHLOROETHANE S u TOLUENE S u
CARBON TETRACHLORIDE S U CHLOROBENZENE S U
VINYL RCETATE i0 U ETHYLBENZENE <] u
BROMOD | CHLOROMETHANE S u STYRENE 5 u
ACROLEIN 100 U TOTAL XYLENES S u
ACRYLONITRILE 100 U TRICHLOROFILLUOROMETHANE 10 U
NOTE: Acetone is a common laboratory contaminant. The normal allowable

level uf such a contaminant is five times the detection limit reported.
Acetone reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be significant.

U indicates the compound was analyzed for but not detected above that

level.
Southwest Laboratory of Oklahoma
BY%MM
TULSA BRANCH CUSHING BRANCH
10826 £ S5un . et o o s o P.0. Box 368
Tulsa, Okia 74146 Cushing, Okla. 74023

w—  (818)665-0680 (918)225-1064 __J
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Southwest Laboratory of Okiahoma

. SUBJECT :
L

A
'
v

g

SOUTHWESTERN DIVISION LAEORATORY REFORT: SAP1013.38a
U.S. ARMY CORFS OF ENGINEERS

FOST OFFICE BOX 34045 DATE: 10-27-87
DALLAS, TEXAS 75235-8011

ATTN:s  JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLD # 14719

DATE SUBMITTED: (09-26-87

DATE EXTRACTED: 10-09-87

DATE ANALYZED: 10-26-87 ,
CLIENT I,D.: 7-4612 (CH-J) 17.0°' 9/21/87 (MW'-T) /7.0

P IVE RESULTS (ug/qg)

TNT st teoresonceasescacnssnncnnnes<0.05
24 DNT.ecevecnoncsoanconnecacenaeea<0.05
@=6 DNTiesrecesearassnccennasosnenal0.05
RDXeesooeeecoeeacacaetasoarnnnennesal0.05
HMX e eaoaonoeeonenssnssnnccnnssnnes«<0.05
TETRYL-.....c-..--.-...---.-...-...(0.05

NOTE: Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. {(Does not show on method

blanks or standards).

Southwest Laboratory of Oklahoma

TULSA BRANCH CUSHING BRANCH

OUR LETTERS AND REPOATS APPLY ONLY TO THE SAMPLE TESTED AND ANE NOT NECESBANLY
P.O. Box 368

1%26 E 55[" PI INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR BIMILAR PRODUCTS.
Tulsa, Okla 74148 Cushing, Okia. 74023

— (918) 665-0680

(918)225-1084 __J|
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CLIENT: SOUTHWESTERN DIVISION LABORATORY REFORT: SAF1013.39
U.S. ARMY CORFS OF ENGINEERS
POST DFFICE BOX 36045 DATE: 10-27-87

DALLAS, TEXAS 7523I5-8011
ATTNs JEFF TYE

. SUBJECT: SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLO # 14720

DATE SUBMITTED: 09-26-87

DATE ANALYZED: 10-10-87

METHOD REFERENCE: SWB46-B240, EFA METHODOLOGY .
CLIENT I.D.: 7-613 (CH-1) 2.0 9/21/87 C”ﬂ”-é ) < 0
RESULTS REPORTED IN ug/Kg OR Parts Per Billion (FPE)

VOLATILES RESULTS VOLATILES RESULTS
CHLOROMETHANE 10 U 1,1,2,2-TETRACHLORDETHANE S U
BROMOME THANE 10 U 1,2--DICHLORDFRDPANE S u
VINYL CHLORIDE 10 U TRANS~-1,I-DICHLOROPROPENE S u
CHLORUETHANE 10 U TRICHLORODETHENE S u
METHYLENE CHLORIDE S U DIBROMOCHLOROMETHANE S U
ACETONE 12 1,1,2-TRICHLOROETHANE 5 u
CARBON DISULFIDE S u BENZENE S u
1,1-DICHLORDETHENE S u C18-1,3-DICHLOROFROFENE S u
1,1-DICHLOROETHANE S u 2-CHLORDETHYLVINYLETHER 10 U
TRANS~1 , 2~-DICHLOROETHENE =} u BROMDFORM S u
CHLOROF ORM 3 u 2-HEXANDONE 10 U
1,2-DICHLORODETHANE S U 4-METHYL-2-FENTANONE 10 U
2=BUTANONE 10 U TETRACHLOROETHENE S U
1,1,1-TRICHLORDETHANE S u TOLUENE S u
CARBON TETRACHLORIDE S U CHLOROBENZENE S u
VINYL ACETATE 10 U ETHYLBENZENE S u
BROMOD ! CHLOROME THANE S U STYRENE = u
ACROLE N 100 U TOTAL XYLENES S u
ACRYLONITRILE 100 U TRICHLOROFLUOROMETHANE 10 U

NOTE: Acetons is a common laboratory contaminant. The normal allowable
level ui such a contaminant is five times the detection limit reported.
Acetone reported in some of the samples was at levels less than five times
the delection limit, therefore, the reported number may not be significant.

U indicates the compound was analyzed for but not detected above that

level.
Southwest Laboratory of Oklahoma
BY‘7?49£;7/§22§¢2227
TULSA BRANCH OUR LETTERS AND AEPORTS APPLY ONLY TO THE BAMPLE TESTED AND ARE NOT NECEBSARILY CUSHING BRA~CH
10826 E. 55th PI. INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR BIMILAN PROOUCTS. P.O. Box 368
Tulsa, Okla. 74148 Cushing, Okia. 74023

(818) 665-0680 (918)225-1084
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"CLIENT: SOUTHWESTERN DIVISION LABOKATORY REPORT: SAP1013,3X%a
U.S. ARMY CORPS OF ENGINEERS
: FOST OFFICE BOX 346045 DATE: 10-27-87

5, DALLAS, TEXAS 75235-8011
’ . ATTN: JEFF TVYE

‘SUBJEC): SAMPLE FOR ANALYSIS

e SAMPLE MATRIX: SOIL
‘ SWLO # 14720
Co DATE SUBMITTED: (9-26-87
.:| . DATE EXTRACTED: 10-09-87
DATE ANALYZED:  10~26-87 ;
CLIENT I.D.: 7-413 (CH-1) 2.0°' 9/21/87 (mw-¢) 20

'l 1, EXPLOSIVES RESULTS (ug/g)

TN e ttennereoenenneesensnnsnnassa<0.05
254 DNTueusueeceranononnnaransenense<0.05
l ' 276 DNTeeeernennoeancosanannneneneal0.05

RDXusosouvasasonscnssacennsaceensec<O.05
, HMX e s e tennvececnocanncsosnnncncsese<O.05
', : TETRYL . teeeenueeensssceocncnnnnnes 0,05

j'. NOTE: Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the

] analyst will scan to verify. (Does not show on method

blanks or standards).

Southwest Laboratory of Oklahoma

o Fahe - T s

TUI-SA BRANCH OUR LETTERS AND REPORTS APPLY ONLY TQO THE BAMPLE TESTED AND ARE NOT NECESBARILY CUSH'NG BRANCH
10926 E. 55th P. WOICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR BiMiLAR PODUCTS, P.O. Box 368
Tulsa, Okla 74146 Cushing, Okla. 74023

{918) 665-0680 (818) 225-1064




- 02780

FATH IR
i Southwest Lab
feds outhwest Laboratory of Oklahoma
‘CLIENT: EOUTHWESTERN DIVISION LABORATORY REPDRT: SAF1013.40
) U.S. ARMY CORFS OF ENGINEERS
FOST OFFICE EOX I6048 DATE: 10-27-87

n DALLAS, TEXAS 75235-8011
b ' ATTNs  JEFF TYE

* SUBJECT: SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL
SWLO & 14721

DATE SUBMITTED: 09-26-87

DATE ANALYZED:  10-10-87

METHOD -REFERENCE: SWB46-8240, EFA METHODOLOGY ,
CLIENT I.D.: 7-614 (CH-2) 10.0° 9/21/87 (mw-¢ ) /6.0
RESULTS REPORTED IN ug/Kg OR Farts Per Billion (FPE)

VOLATILES RESULTS VOLATILES RESULTS
CHLORUMETHANE 10 U 1,1,2,2-TETRACHLOROETHANE 51 u
BROMOME THANE 10 U 1,2-DICHLOROPROFANE S u
© VINYL CHLORIDE 10 U TRANS-1 ,3~DICHLOROFPROFENE S U
K CHLORGE THANE 10 U TRICHLORDE THENE S u
METHYLENE CHLORIDE S u DIBROMOCHLOROMETHANE S u
« ACETONE 28 1,1,2-TRICHLOROETHANE S u
. |+ CARBON DISULFIDE S u BENZENE S u
1|t 141-DICHLORCETHENE S u CIS-1,3-DICHLOROFROFENE S U
271 1,1~DICHLOROETHANE S u 2-CHLORDETHYLVINYLETHER 10 U
TRANE-1 ,2-DICHLORDE THENE S u BROMOFORM S u
CRLORUFORM s u 2-HEXANONE 10 U
" 142-DICHLOROETHANE S u 4-METHYL-2-FENTANONE 10 U
- 2=-BUTANONE 10 U TETRACHLOROETHENE S U
" 1,1,1-TRICHLORDETHANE S u TOLUENE S u
CARBON TETRACHLORIDE S u CHLOROBENZENE S U
VINYL ACETATE 10 U ETHYLBENZENE S u
- ~ BROMUL I CHLOROME THANE S u STYRENE =1 u
: ACROLEIN 100 U TOTAL XYLENES S u
ACRYLONITRILE 100 U TRICHLOROFLUOROMETHANE 10 U

NOTE: Acetone is a common laboratory contaminant. The normal allowable
level of such a contaminant is five times the detection limit reported.
Acetoune reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number may not be significant.

U indicates the compound was analyzed for but not detected above that

level.
Southwest Laboratory of Oklahoma
ay\§/j§%429f{j§géﬂzzg22
TULSA BRANCH CUSHING BRANCH
10926 € S5th Pl. T e e i P.0. Box 368
Tulsa, Okla. 74148 Cushing, Okla. 74023

— (918)665-0680 (818) 225-1064 _




[

002481
Southwest Laboratory of Oklahoma

} CLIENT:

SUBJECT:

SOUTHWESTERN DIVISION LABORATORY REPORT: SAF1013.40a
U.S. ARMY CORFS QF ENGINEERS

FOST OFFICE EOX 36045 DATE: 10-27-87
DALLAS, TEXAS 75235-8011

ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL
SWLO # 14721

DATE SUBMITTED: 09-26-87

DATE EXTRACTED: 10-09-87

DATE ANALYZED:  10-26-B7

CLIENT I.D.: 7-614 (CH-2) 10.0° 9/21/87 (Mw-¢) s0.07

EXPLOSIVES - RESULTS (ug/g)

TNT e eeiaereecseassannseacacnnnnnnnsa0.05
2"4 DNTI.'IolIll-al.'l-l.nll.l--.l.<0005
26 DNTeereeenacensssnsascnnsnnssnsel0.05
RDXQ..O!I.D------ao--o--n.n---.-l--<°-05
HHX.-.-...-.-----...-.---.....-..-.(0.05
TETRYL....-.-...-.-..--..-...-...-.(0.05

NOTE: Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method

blanks or standards).

Southwest Laboratory of Oklahoma

oy St Tl t4e

TULSA BRANCH CUSHING BRANCH

OUR LETTERS AND AEROTS APPLY ONLY TO THE RAMPLE TEBTED AND ARE NOT NECESSANLY
P.O. Box 368

10826 E. 55th Pi. INDICATIVE OF THE GUALITIES OF APRARENTLY IDENTICAL DR SIMILAN PROOUCTS.
Tulsa, Okla 74146 Cushing, Okla. 74023

L . (918)665-0680

(918)225-1064 __|
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CLIENT: SOUTHWESTERN DIVISION LAEDRATORY KREFORT: SAF1013.41

U.8. ARMY CORFS OF ENGINEERS

FOST OFFICE BOX 34045 DATE: 10-27-87

DALLAS, TEXAS 75235-8011
ATTN: JEFF TYE

. SUBJECT: SAMPLE FOR ANALYSIS

: SAMPLE MATRIX: SOIL
‘ SWLO # 14722
‘ DATE SUBMITTED: (09-24-B7
DATE ANALYZED: 10-10-87
METHOD REFERENCE: SwWB4&4-B240, EFPA METHODOLOGY

CLIENT I.D.: 7-615 (CH-3) 18.0° 9/21/87 (ﬁ‘“/‘é) /8.0
| RESULTS REFURTED IN ug/Kg OR Parts Fer Billion (FFRE)

, VOLATI S RESULTS VOLATILES RESULTS
: CHLOROMETHANE 10 U 1,1,2,2-TETRACHLOROETHANE s u
- BROMOML THANE 10 U 1 ,2-DICHLOROPROFANE s U
‘ "VINYL UCHLORIDE 10 U TRANS-1,3~D ICHLOKOPROFPENE s u
CHLORGE THANE 10 U TRICHLORDOE THENE s u
METHY. £HE CHLORIDE s U DIBROMOCHL OROME THANE s u
l ACETONE 26 1,1,2-TRICHLOROETHANE s u
CARBON DISULFIDE 5 U BENZENE 5 U
1,1-DICHLORDOETHENE 5 U CI15-1,3-DICHLOROFROPENE S U
. 1,1-DICHLOROETHANE s u 2-CHLOROETHYLVINYLETHER 10 U
'l TRANS-1 ,2-DICHLOROCE THENE S U EBROMOFORM S U
T CHLOROFORM S 8] 2-HE XANONE 10 U
1,2-DILHLORDETHANE S U 4-METHYL-2-FPENTANONE 10 U
l 2-BUTANUNE 10 U TETRACHLOROETHENE S ¥}
1,1,1-THICHLOROETHANE S U TOLUENE S 9]
'~ CARBON TETRACHLORIDE s u CHLOROBENZENE s U
VINYL RCETATE 10 U ETHYLEENZENE s u
l BROMOD ! CHLOROME THANE s U STYRENE 5 U
ACROLL i N 100 U TOTAL XYLENES s U
ACRYLONITRILE 100 U TRICHLOROFLUOROME THANE 10 U

NRTE: Acetone is a common laboratory contaminant. The normal allowable
level uf such a contaminant is five times the detection limit reported.

l Acetonw reported in some of the samples was at levels less than five times
the detection limit, therefore, the reported number Mmay not be significant.

] U indi.ates the compound was analyzed for but not detected above that

level.
Southwest Laboratory of Oklahoma
| wrloff it
' TULSA BRANCH OUR LETTERS AND REPORTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSANILY CUSHING BRANCH
10926 E. 55th PI. INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTE P.O. Box 368
Tulsa, Ohla. 74148 Cushing, Okla. 74023

— (918)665-0680

(918)225-1064 |
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CLIENT:

_ SUBJLCT:

SOUTHWESTERN DIVISION LARORATORY REFORT: SAP1013.41a
U.8. ARMY CORFS OF ENGINEERS
FOST OFFICE BOX 36045 DATE: 10-27-87

DALLAS, TEXAS 75235-8011
ATTN: JEFF TYE

SAMPLE FOR ANALYSIS

SAMPLE MATRIX: SOIL

SWLO # 14722

DATE SUBMITTED: 09-26-87
DATE EXTRACTED: 10-09-87

DATE ANALYZED: 10-26-87 ,
CLIENT 1.D.: 7-615 (CH-3) 18.0° 9/21/87 (Mw'é) /8.0
EXPLOSIVES RESULTS (ug/g)

TNTeeenesecescncescasensnsssansansas0,05
284 DNT.cecocovocananaccancasennnes0.05
2=6 DNTuoetreeencscanacccansnannsese0.05
RDXeesasaerracscenenenooarssonaanao<0.05
H”x......l..-.ll“l.ii.lllllI..l..l(Olos
TETRYLesoececanocnasaussnsasenenesa0,05

NOTE; Samples show a very large, broad peak where
tetryl, nitroglycerine, and TNT elute. Broadness of
peak would indicate it to be a matrix problem and the
analyst will scan to verify. (Does not show on method
blanks or standards).

Southwest Laboratory of Oklahoma

TULSA BRANCH OUR LETTERG AND AEPORTS APFLY ONLY TO THE SAMPLE TEBTED AND ARE NOT NECEBSANILY CUSHING BRANCH
I 10926 E 55th p!‘ INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SadiLAN PRODUCTS. PO Box 368
Tulisa, Okla. 74148 Cushing, Okla. 74023

- (918)665-0680 (918) 225-1064
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APPENDIX Q

DRILL REQUEST FOR STRATIGRAPHIC TEST BORINGS
3F-922 THROUGH 3F-924
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DISPOSITION FORM

For use of this form, see AR 34015 the Dropcrent agemcy s TASD

REFERENCE OR OFFICE SYMBOL SUBJECT

SWF-ED-G (415-
" (415-10£) Longhorn Army Ammunition Plant, Marshall, TX

Stratigraphic Test Borings for Ground-Water Quality Assessment,

TP/ THRU CESWF-ED-GG FROM  CESWF-ED-GG baTe 2 May 1988 CMT 1
y
CESWF-ED-G FITZGERALD/rg/4-3221

TO CESWF-ED-GG (Core Drill Unit)

1. Request three borings (3F-922 through 3F-924) be drilled and e-logged at the locations
shown on the attached layout.

2. All persons performing the drilling and sampling described in this request will have
had at least 40 hours of training in personnel protection and safety procedures for
hazardous waste operations.

3. The purpose of these borings is to better determine stratigraphy to aid in placing
additional monitoring wells in the area of the incinerator where ground water is highly
contaminated with solvents. Boring 3F-922 is located upgradient from the site and should
be drilled first. Boring 3F-923 is on the edge of the contaminant plume and should be
drilled second. Boring 3F-924 is within the contaminant plume and should be drilled last.

4. Although no soil samples will be analyzed for chemical constituents, it is still
important that all downhole equipment be free of grease, oil, and dirt. This should be done
by steam cleaning all downhole equipment prior to drilling each boring.

5.;" Fishtail:boring 3F-922 250 feet deep. Drilling depths for 3F-923 and 3F-924 will depend
( what is found in boring 3F-922 and will most likely extend only beneath the first

snfining bed identified in 3F-922. A clay layer is being sought that may be acting as a
confining layer separating contaminated ground water above from clean ground water below.
Therefore, it is important to mix a thick drill mud and maintain good circulation to avoid
contaminating any lower aquifer unit when penetrating the confining bed in borings 3F-923
and 3F-924, .

6. Water required for drilling must be nonchlorinated and may be obtained from LHAAP fire
hydrants.

7. No samples shall be taken, but stratigraphy should be logged from the drill cuttings.
Drill cuttings will be analyzed every 5 feet and any zones producing a strong odor should
be noted. :

8. After drilling is complete, run a resistivity log, a spontaneous potential log, and a
natural gamma log the entire depth of the boring. After e-logging the boring, immediately
backfill to within 10 feet of the surface with a heavy bentonite mud from the bottom of the
boring upward. Backfill the top 10 feet with a neat bentonite cement grout. Then stake
and label each boring location adequately so it can be surveyed at a later date.

9. The following safety procedures shall be followed while taking samples at the Active
Burning Ground:

a. Ground-water contamination identified has been due to methylene chloride and
trichloroethylene, both volatile organics. Concentrations in the ground water have exceeded
1,000,000 ppb for methylene chloride and 100,000 ppb for trichloroethylene. It is therefore

jportant to monitor the breathing space around the drill rig during drilling. Gas detector
tubes have been provided for this. Following the manufacturer's directions, take a reading

FORM PREVIOUS EDITIONS WiLL BE USED
AUG 8O
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( SWF-ED-G 2 May 19%%
«-BJECT: Stratigraphic Test Borings for Ground-Water Quality Assessment, Longheorn Army
Ammunition Plant, Marshall, TX

for both methylene chloride and trichloroethylene at least every 10 feet of borehole
advancement and record the readings on the boring log. Drilling operations shall be shut

down and personnel shall leave the area under either of the following two conditions:

(1) Methylene Chloride - Average concentration exceeds 500 ppm
over an 8-hour period

(2) Trichloroethylene - Average concentration exceeds 100 PpPm
over an 8-hour period

Do not resume drilling until further instructions are given from the office.

b High concentrations of these volatile organics can irritate the skin and eyes
Disposable rubber gloves should be worn when prolonged skin exposure is expected during
drilling and sampling procedures. If the skin becomes wet, wash promptly with soap and

water. If the eyes are contacted, irrigate immediately with a lot of clear water. Seek
medical help immediately.

c. If swallowed, induce vomiting with Ipecac. Seek medical help immediately.

d. Telephone is 1located in Burning Grounds office by the gate. The Morton Thiokol
Tmvironmental Office can be called for any emergency situation. Other emergency numbers
( € also listed below.

Morton Thiokol Environmental Office 2774
Ambulance 0
Fire Department 17
10. The Longhorn AAP P.0.C. is Mr. Don Maley, Chief Engineer, telephone (214) 679-2613.

11. Provide a lithologic log and e-logs for each boring to the Chief, Engineering Geology
Section, when drilling is complete.

12. Charges will be made to RA8213829080176.

/) o
Lt O [

Atch ROBERT C. BEHRM
Chief, Engineering Geology Section
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DISPOSITION FORN

For use Of this torm, see AR 340 15 the proponent agenty i3 TaLD

T CERENCE OR OFFICE SYMBOL SUBJECT
Request for Stratigraphic Test Boring and Eight Ground-Water
CESWF-ED-GG (415-10f) Monitoring Wells, Grouné-Water Quality Assessment, Longhorn
Army Ammunition Plant, Marshall, TX
L,
TP/ THRU CESWF-ED-G f FROM  CESWF-ED-GG &V ?\fo‘” 21 June 1988 cMT 3
ITZGERALD/rg/4-3221

TO CESWF-ED-GG (Core Drill Unit)

1. Request eight monitoring wells (MW-7 through MW-14) be installed and one boring (3F-925)
be drilled and e-logged at the locations shown on the attached layout. Locations MW-7
through MW-11 and 3F-925 have been surveyed and are staked. Locate MW-12 through MW-14 as
shown, drilling MW-13 and MW-14 10 feet from existing wells C-2 and 120, respectively.

2. All persons performing the drilling and sampling described in this request must have 40
hours of training in personnel protection and safery procedures for hazardous waste
operations.

3. It is important that all downhole equipment be free of grease, oil, and dirt. Therefore,
all downhole equipment shall be steam cleaned prior to drilling each boring. Hand-held
sampling tools should be washed with a household detergent and rinsed with water to prevent
cross-contamination with soil samples.

4. Any water required for drilling must be nonchlorinated and may be obtained from LHAAP
fire hydrants.

S. Fishtail boring 3F-925 25 feet into clay shale. Estimated total depth is 150 feet. It

important to mix a thick drill mud and maintain good circulation to avoid
cross-contaminating any lower aquifer units. Take no samples, but log the stratigraphy from
the drill cuttings. Describe drill cuttings every 5 feet. Note any zones producing a strong
odor. After drilling is complete, run a resistivity log, a spontaneous potential logj and a
natural gamma log the entire depth of the boring. After e-logging, immediately backfill the
boring to within 10 feet of the surface with a heavy bentonite mud placed from the bottom of

the boring upward. Backfill the top 10 feet with a heat bentonite cement grout.

6. Drill well borings MW-7 through MW-12 using an 8-inch diameter auger. Drill borings
completely dry, if possible. If 8 drill mud must be used, use pure bentonite with no
additives. Note when ground water is encountered. Drill at least 15 feet below water level,
screening wells at the base of the upper contaminated water-bearing zone. This zone consists
of interbedded silts, sands, and clays in borings Mw-7, MW-8, and MW-9, and is underlain by
a light blue gray, medium to high plasticity clay. 1In borings MW-10, MW-11, and MW-12, this
zone consists of alternating sands and silts underlain by a light gray silty plastic clay.
Estimated drilling depths to these clays are:

Mw- 7 32 feet
MW~ 8 31 feet
MW- 9 27 feet
Mw-10 31 feet
Mw-11 11 feet
MwW-12 27 feet

7. Wells MW-13 and MW-14 will be screened in the next lower aquifer underlying the upper

sntaminated zone. To avoid cross-contaminating the jower unit, auger far enough into the
-onfining clay layer to set and cement casing. Once casing is set, proceed augering until at
least 10 feet into underlying fine-grained silty sand, making sure that all water from the
upper contaminated zone is removed prior to penetrating the confining clay. If a drill mud
must be used, use pure bentonite with no additives. Estimated well depths are:

DA FORM PREVIOUS EDITIONS witL BE USED
ALG 80
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( .SWF-ED-GG 21 June 1988

SUBJECT: Request for Stratigraphic Test Boring and Eight Ground-Water Monitoring Wells,
Ground-Water Quality Assessment, Longhorn Army Ammunition Plant, Marshall, TX

MWw-13 44 feet
MW-14 50 feet

8. On all wells, take jar samples using l-quart glass Mason jars every 2 feet for the first
10 feet, then every 5 feet or change of material for the remainder of the hole. These
samples will be used for soil classification analyses only. No special preservation or
delivery schedules are required.

9. 1In addition to the soil samples to be taken for soil classification, take a soil sample
at both 2 and 10 feet for chemical analysis. It is important to thoroughly cleanse the auger
with a mild detergent, then rinse with distilled water, prior to entering the boring to
obtain each of these samples. It is also important for the geologist to wear clean
disposable rubber gloves and use clean sampling tools when handling each of these samples.
A single sample shall consist of two 1-liter jar samples. Fill each jar completely and seal
tightly with a teflon-lined 1lid. Label one jar for metals testing. Label the other jar for
volatile organics and explosives testing. Fill labels out in indelible ink and completely
seal with tape when affixing label to the jar. Store labeled jars inverted on ice until
delivered to Southwestern Division Laboratory {SwDL).

10. Fill out chain of custody forms to accompany all chemical soil samples to SWDL. Deliver
(fhese samples, with appropriate chain of custody forms, to SWDL within 48 hours of being
ken.

11. Construct the monitoring wells in accordance with the attached detail. Steam clean well
materials inside and outside prior to installation. If centralizers are required to keep the
well centered, place them above the well screemn.

12. Develop the well 48 hours after grouting using surge block and/or bailer. Dispose of
water removed from well far enough away so it won't run back down the boring. Develop a
minimum of 4 hours, until water is clear and free of sediment.

13. Safety procedures:

a. Ground-water contamination that has been identified has been due to methylene
chloride and trichloroethylene, both volatile organics. Concentrations in the ground water
have exceeded 1,000,000 ppb for methylene chloride and 100,000 ppb for trichloroethylene. It
is therefore important to monitor the breathing space around the drill rig during drilling.
Cas detector tubes have been provided for this. Following the manufacturer's directions,
take a reading for both methylene chloride and trichloroethylene at least every 10 feet of
borehole advancement and record the readings on the boring log. Drilling operations shall be
shut down and personnel shall leave the area under either of the following two conditions:

(1) Methylene Chloride - Average concentration exceeds 500 ppm
- over an 8-hour period
(2) Trichloroethyleme - Average concentration exceeds 100 ppm
( : over an 8-hour period

Do not resume drilling until further instructions are given from the office.
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{
<o SWF-ED-GC 21 June 1988

SUBJECT: Request for Stratigraphic Test Boring and Eight Ground-Water Monitoring Wells,
Ground-Water Quality Assessment, Longhorn Army Ammunition Plant, Marshall, TX

b. High concentrations of these volatile organics can irritate the skin and eyes.
Disposable rubber gloves should be worn when prolonged skin exposure is expected during
drilling and sampling procedures. If the skin becomes wet, wash promptly with soap and
water. If the eyes are contacted, irrigate immediately with a lot of clear water. Seek

medical help immediately.
¢. 1f swallowed, induce vomiting with Ipecac. Seek medical help immediately.

d. A telephone is located in Burning Grounds office by the gate. The Morton Thiokol
Environmental Office can be called for any emergency situation. Other emergency numbers are
also listed below.

Morton Thiokol Environmental Office 2774
Ambulance 0
Fire Department 17

14. Deliver all jar samples intended for soil classification analyses to SWDL.

( “S, Provide e-logs, lithologic logs, and well construction details to the Chief, Engineering
2ology Section, when all installations are complete.

16. Charge costs to RAB213829080176. . .

3 Atchs ROBERT C. BEHM
Chief, Engineering Geology Section
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DISPOSITION FORM

For use of this form, see AR 340-15, the proponent apgency is YAGO.

REFERENCE OR OFFICE SYMBOL SUBJECT

SWF-ED-GG (415-10f) Drill Request for Monitoring Well Imstallation, Ground-water
I i/ Quality Assessment, Longhorn AAP, Marshall, TX

A
TP/ THRU CESWF-ED-G |'V FROM  CcESWF-ED-GGKT ) ,;%fDATE 13 July 1988 CMT
ITZGERALD/rg/4-3221
TO CESWF-ED~GG (Core Drill Unit)

1. Request one monitoring well (MW-15) be installed 10 feet west of existing well MW-2.
Well installation is to take place only after boring 3F-925 has been drilled and e-logged.

2. All persons performing the drilling and sampling described in this request must have
40 hours of training in personnel protection and safety procedures for hazardous waste
operations.

3. It is important that all downhole equipment be free of grease, oil, and dirt.
Therefore, all downhole equipment shall be steam cleaned prior to drilling each boring.
Handheld sampling tools should be washed with a household detergent and rinsed with water
to prevent cross-contamination with soil samples.

4, Any water required for drilling must be nonchlorinated and may be obtained from LHAAP
fire hydrants. '

5. Drill well boring using an 8-inch diameter auger. Drill completely dry, if possible.
If a drill mud must be used, use pure bentonite with no additives. Note when ground water
and/or any odors a&are encountered. Screen well near the base of the next lower aquifer

‘derlying the upper contaminated zone screened by MW-2. Drilling depth will depend on the
<-log obtained from 3F-925 and materials encountered while drilling MW-15. Estimated depth
is 70 feet. -

6. Well MW-2 has shown extremely high concentrations of methylene chloride and
trichloroethylene in the upper aquifer. Therefore, it is very important to avoid
cross-contaminating the lower unit. To do this, auger far enough into the confining clay
layer to set and cement casing. Once casing is set, proceed augering until at least 10 feet
into underlying fine-grained silty sand, making sure that all water from the upper
contaminated zone is removed prior to penetrating the confining clay. If a drill mud must
be used, use pure bentonite with no additives.

7. Take jar samples every 5 feet or change of material for the entire depth of the hole.
These samples will be used for soil classification analyses. No special preservation or
delivery schedules are required.

8. In addition to the soil samples to be taken for soil classification, take a soil sample
at both 2 and 10 feet for chemical analysis. It is importamt to thoroughly cleanse the
auger with a mild detergent, then rinse with distilled water prior to entering the boring
to obtain each of these samples. It is also important for the geologist to wear clean
disposable rubber gloves and use clean sampling tools when handling each of these samples.
A single sample shall consist of two %-liter jar samples. Fill each jar completely and seal
tightly with a teflon-lined 1id. Label one jar for metals testing. Label the other jar
for volatile organics testing. Fill labels out in indelible ink and completely seal with
tape when affixing label to the jar. Store labeled jars inverted on ice until delivered
~0 Southwestern Division Laboratory (swDpL).

9. Fill out chain of custody forms to accompany all chemical soil samples to SWDL. Deliver
these samples, with appropriate chain of custody forms, to SWDL within 48 hours of being
taken.

FORM
DA Fomm, 2496 PREVIOUS EDITIONS WiLL BE USED
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WF-ED-GG 13 July 1988
SUBJECT: Drill Request for Monitoring Well Installation, Ground-Water Quality Assessment,
Longhorn AAP, Marshall, TX

10. Construct the monitoring well in accordance with the attached detail. Steam clean well
materials inside and outside prior to imstallation. If centralizers are required to keep
the well centered, place them above the well screen.

11. Develop the well 48 hours after grouting using surge block and/or bailer. Dispose of
water removed from well far enough away so it won't run back down the boring. Develop a
minimum of 4 hours, until water is clear and free of sediment.

12. Safety procedures:

a. Ground-water contamination that has been identified has been due to methylene
chloride and trichloroethylene, both volatile organics. Concentrations in the ground water
have exceeded 1,000,000 ppb for methylene chloride and 100,000 ppb for trichlorocethylene.
It is therefore important to monitor the breathing space around the drill rig during
drilling. Gas detector tubes have been provided for this. Following the manufacturer's
directions, take a reading for both methylene chloride and trichloroethylene at least every
10 feet of borehole advancement and record the readings on the boring log. Drilling
operations shall be shut down and personnel shall leave the area under either of the
following two conditioms:

(1) Methylene Chloride ~ Average concentration exceeds 500 ppm
over an 8-hour period

(2) Trichloroethylene - Average concentration exceeds 100 ppm
over an 8-hour period

Do not resume drilling until further instructions are given from the office.

b. High concentrations of these volatile organics can irritate the skin and eyes.
Disposable rubber gloves should be worn when prolonged skin exposure 1is expected during
drilling and sampling procedures. If the skin becomes wet, wash promptly with soap and
water. If the eyes are contacted, irrigate immediately with a lot of clear water. Seek
medical help immediately.

¢. If swallowed, induce vomiting with Ipecac. Seek medical help immediately.

d. A telephone is located in Burning Grounds office by the gate. The Morton Thiokol
Environmental Office can be called for any emergency situation. Other emergency numbers
are also listed below

Morton Thiokoi Environmental Office 2774
Ambulance ]
Fire Department - 17

13. Deliver all jar samples intended for soil classification analyses to SWDL.

14. Provide lithologic log and well construction detail to the Chief, Engineering Geology
Section, when installation is complete.
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,TSWF-ED-GG 13 July 1988

. -BJECT: Drill Request for Monitoring Well Installation, Ground-Water Quality Assesswment,
Longhorn AAP, Marshall, TX

15. Charge costs to RAB213829080176.

p.y Bek—

Atch - ROBERT C. BEHM
Chief, Engineering Geology Section
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APPENDIX S

LABORATORY RESULTS FOR CHEMICAL SOIL SAMPLES FROM
WELL BORINGS MW-7 THROUGH MW-15
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1A » @ FLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET 00?862 )

: ¢ B=746

~0 Name: SWL - TLLSA Contract: P _(e-tA.c-1)
Lab Code: SWOK =~ Case No.: SWCCRF SAE Mo.: ELG NBE: T
Matriu: (soil/water) SOIL Lab Sample ID: 198I2
Sample wt/vol: S.0  (g/mL) G Lab File ID: 110
Level: {low/med) LOW Date Received: (7/02/88
% Moisture: not dec. 12 Late Analyzed: (7/06/88
Column: (pack/cap) FaCH Dilution Factor: 1.0

CONCENTRATICN UNITS:

CAS NO. COMFOUND {ug/L or ug/kg) UG/ES a
- i 74-87 - mm e —— Chlorocmethane H 12 U :
i 74-853-F———m—m——— Bromomethane : 1z ‘U '
7 73014 Vinvl Chloride H 12 U '
| 7ot ——————— Chloroethane H 12 U '
| 75092 Methvlene Chloride ! & U '
- e Acetone i &6 id i
i 75-15-0——w—mm e Carbon Disul+ide H & il o
! 75054 —m e l.,1-Dichlorcethene : & iU g
] e e l,1-Dichlorcethane | 6 U :
' I 540-50-0———e———— 1,2-Dichloroethene (total)___ | & U '
- -l L S et Chloroform U & U H
10706 1,2~Dichlorocethane i 6 U ]
! 78-9Ei~-F-—~————~-2-FButanone : 12 U i
I 71-585-b———mm——— 1,1,1-Trichloroethane i =) TU i
! §6-23-5———=————~—=Carbon Tetrachloride ' & Ty !
] 10808 Vinvl Acetate ' 12 U '
i 757l Bromodichlorocmethane : & ‘U '
! 78-87-8-———-————- i, Z2-Dichloropropane ' & iU :
V1006101 -5-————— cie-1,3-Dichloropropene i & U ;
A R - L Trichloroethene i 0.91J :
i 124-48-l——=——m— Dibromcocchloromethane | & tu H
P 79005 ——— 1.1.,2-Trichloroethane : & U i
i 71-47-C——m————— Fenzene ! ) N !
i 10061 -02-b4——====Trans~1,Z-Dichloropropene ' & VU :
I L e cromoform i & U d
V1085~ 10-] e m———— 4-Methyl-Z-Fentancne : iZ2 U '
i S%1-78-b————mm— Z-Hexanone ' 12 U i
i 127-18-4————-——- Tetrachliorocethene d & U !
| 79-24-5-mmm—m—— 1,1,2,2-Tetrachlorcethans i 12 Y H
v 108-88-F—————m——m Toluene : & U )
i 108=~50-T7m——————— Chlorobenzene ' 6 U '
¢ 100-4il -4 Ethylbenzene ' &t ;
i 100-42~-5——————— Styrene : & U !
V1TE0-20-7 —————— Xylene (total) H & U i
i | 75694 — Trichloroflucromethane ! 12 iU :
I F5-S0-l————————— 1,2-Dichlorobenzene C 12 U
1 ) 1
7

FORM I VOA 1/87 Rev.
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1E ' SMFLE NG
VOLATILE CRGANICS ANALYSIS DATA SHEET 002g645
TENTATIVELY IDENTIFIED COMFOUNDS ;
TS v 8-T6T
2 Mame: SWiL - TULSA Contract: P _(e-18 .0-1)
' _ b)) 2.0
rab Code: SuGH Casz No.: SUWCORF EAS No.: SD3S Neat:
Matris: (soil/Qater) E01IL Lab Sample 1ID: 19872
Sample wt/vol: S.0 (g/mb) G Lab File ID: el B )
Level: (low/med) LOW Date Received: Q7/02/88
% Meisture: not dec. 15 Date Analyzed: Q7/0&/83
Column {(pack/cap) FACH Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICes found: 1 (vg/L or ug/kg) UG/EG
! H ] ' i !
i CAS NUMBER i COMFOUND NAME ! RT i EST. CONC. + 0O
i 1. 4839872 1BicyclolZ.1.1]hept-2~ene, I,! 24.87 | 22 iJ i
' 1 1 1 1 1
FORM I VGA-TIC 1/87 Rev.



092805

1XPLOSIVES BY HPLC
SOIL (ug/g;

CLIENT: ©3SWCOE
SWLO#%: 1883C

SAMPLE ID: 8-763 (Mw-7)2:0'

COMPOUNDS RESULTS
HMX 1.6 T
RDX 1.8 U
TETRYL 5.8 T
TNT 0.8 0
2.4 DNT 0.8 T
2.6 DNT 0.8 U

U indicates detection limit

DATE:

07-29-¢



Matri::
Sample
Level:

» Moist

EFA

Foir=

1A SAMFLE WD,
VOLATILE CGRGANICS ANARLYSIS DATA SHEET
I R-Toa

=: ShiL — TULSAH Contract v _(c-28 C-2)

. “(aw=1) 10’
2 SO Cace No.: SWCORF EAS No.: SDG ND.:

(ecil/water) SOIL Lab Sample ID: 1%9872%

wt/vol: 5.0 (g/mL) G Lab File ID: 2111

(low/med) LOW Date Received: Q7/02/88

ure: nct dec. =1 Date Analvzed: Q7/0&/88
Column: (pack/cap) FACE DPilution Factor: 1.0
CONCENTRATION UNITS:
CAS MO, COMFOUND (ug/L or ug/kg) UG/KEG Q
i 74-87-I-———————— Chloromethane : ] 'u
HE S?—?—————————Eromomethcne i 12 U
i To=-0l-d-———————— Vinvl Chloride : 1= i
i 75-00-l————————— Chlorosthane i 13 U
P 7E-0S e Methylene Chloride g & iU
1 67 -bb4-l fcetone ' 13 U
i 75150 ——— Carbon Disulfide ; b 4
H e R e et l1.1-Dichlorcethene i & 1 U
g b 7E=T4 -t ——— 1#1 Dichloroethane ' & U
B i S40-5F-0=———m——-— 1,2-Dichloroethene (totall___ 1 & U
i 87 =550 ——— Chloroform : & U
V10706t ——— 1.,2-Dichloroethane ' & U
! 7B8-93-F-—-—————---2-FButanone i 13 U
! 71-25-b———m————e 1,1,1-Trichloroethane : & 1y
! S6~-23~8—————=———(Carbon Tetrachloride i & W
V10E-DE -S4 Vinvl Acetate i 13 iU
; 75 27=d-——m—————Rromodichloromethane i & s
i -87-S8———————- 1,2-Dichloropropane i é RS
: iDDél—Ql-S —————— cig-1,3-Dichloropropene ' & U
P 7901l -bmm Trichlorcethene ' 1) U
i 124-46-1—-———=——— Dibromochlorcmethane i b5 iU
| 79-00-Smm——————— 1,1,2-Trichloroethane i & Uy
V71400 Benzene i b VU
710061 -02-5—————~ Trane—1.Z2-Dichloropropene i & U
V7O m—————— Eromoform : & U
1 10B-10~l-—emm——— 4-Methvl-Z-Fentancone i 12 iU
SRl -7E-f -2 —Heranone ' 12y
i 127-18-4-——————~ Tetrachloroethene H 6 U
i\ 79-34-S=——m—mr——~ 1.1.2,2-Tetrachlorcethane H 13 o
P 108-88-C-vmm———— Toluene i & U
D R e R Chlorobenczene i ) it
P 100-41-4——--mm—— Ethylbenzene | & 1y
P 100-42-5——-————— Stvrene ' & U
V1 I0-20-7 ——————— Xylene (total) ! & U
V' 789-6%9-4———m————— Trichlorcfluoromethane i 13 Ty
i 98-80~ 1,2-Dichlorobenzene } 12 d
FORM I VOA 1/8

Rev.



W .

h
h

lorobencene
lorobenzene

,..
e
o

FORM 1 VOA

002807

1/87 Rev.



=]

EXPLOSIVES BY HPLC
SOIL (ug/g)

CLIENT: SWCOE
SWLO#: 18833

/
SAMPLE ID: 8-764 QAW—’?)IO-O

COMPOUNDS RESULTS
HMX 1.6 U
RDX 1.8 U
TETRYL 5.5 0T
TNT 0.8 0
2.4 DNT 0.8 70U
2.6 DNT 0.8 0

U indicates detection limit

DATE:

002808

07-29-88



002809

1E EFA SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFOUNDS

! —0L

5 Name: SWL - TULSA ' Contract: (rfmg:é'/z,g)
Lab Ceode: SKHCK Case No.: SWCORF EAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 20153
Sample wt/vol: 5.9 (g/mL) & Lab File ID: 247¢%
Level: (low/med) LOW Date Received: 07/14/88
% Moisture: not dec. 17 Date Analvzed: (7/24/88
Column (pack/cap) FACK Dilution Facter: 1.0

CONCENTRATICN UNITS:

Number TICs found: ) (ug/L or ug/Kg) UGB/EE
{ CAS NUMEER L COMFOLIND NAME H RT i1 EST. CONC., ' 0O |

FORM I VOA-TIC 1/87 Rev.



Yo g ¥

002810

EXPLOSIVES BY HPLC
SOIL (ug/g)

CLIENT: SWCOE

SWLO#:  8-863 (M-3/2.0)
SAMPLE ID: 20153

DATE: 07-239-88

COMPOUNDS RESULTS
HMX 1.6 U
RDX 1.8 0
TETRYL 5.5 U
TNT 0.8 U
2.4 DNT 0.8 U
2.6 DNT 0.8 U

U indicates detection limit



14

VOLATILE ORGANICS ANALYSIS DATA SHEET

892814 = no.

71-45~2-———=—=———Hen:zene

10661-02-6-~——-—-Trans-1,%~Dichloropropene

759252 —mm Eromoform
106-10-1———em—me 4-Methyl-Z2-Fentarcne
S91-78-4~=——~=——=2-Hexanone
2718~ Tetrachloroethene
7?-534-0-m—————— 1,1,2,2-Tetrachlorocethane
108-B8-T=——ue—— Toluene
108-90-7 =~ Chlorobenczene .
100-41~d——mmme Ethvlbenzene .
100-42-5-——w————- Styrene
1330-20-7————eee Aylene (total)
75—&F -4 ———mm——— Trichlorofluoromethane
Fo-50-1l———————— 1 ,2-Dichlorobenzene

[y

[y
LKoo RNCCTrCCCrTRNOECCRNECOO0 0N

e

i B-844
5> Name: SWL - TULSA ‘Contract: P {mue-R0,0)
Lab Code: SWOE Case No.: SWCORF SAS No.: SDG No.:
Matrix: (scil/water) SOIL Lab Sample ID: 20154
Sample wt/vol: S.0 (g/mb) G Lab File 1ID: 2449
Level: (low/med) LOW Date Received: 07/14&/88
“ Moisture: not dec. 19 Date Analyzed: 07/246/88
Column: (pack/cap) FACKE Dilution Factor: 1.0
CONCEMTRATION UNITS:
CAS NOD. COMFOUND (ug/L or ug/kg) UG/KG a
b 74-87-T-———m———— Chloromethane ' 12 iU
P 74-8T -G Eromomethane ' 12 U
P 73-01-4——m e Vinyl Chloride : 12 U
| 75~00-0———— e Chloroethane : 12 iy
P 7509 Methvlene Chloride H U
=T e R fcetone : i e
] 73150 — e Carbon Disulfide ! U
i i 79=I30=4-——=—==—=1.1-Dichloroethens ' U
- | 79=-34-C—mm—m 1,1-Dichloroethane i U
i S40-59-0——m——e——— 1,2-Dichloroethene (total)___ | RN
Y Y Chloroform i iy
P l07-06-2—m— e 1,2-Dichloroethane ! U
I 7B8-97-3-——=——=———-2-Rutanone ' 1 1 U
71=-50-4————m———m 1,1,1-Trichlcroethane ! iU
S96=23~8~~—=————-Carbcn Tetrachloride ; iU
108-05-—c——mee e Vinyl Acetate ; 1 U
7527 -4 ———e Eromodichloromethane ' U
78-87-0=——m——— e ——— 1,2-Dichloropropane ' U
10061-01-5————ae— tis—1,Z-Dichloropropene : U
79-01l-bmm Trichloroethene H U
124-48—-] ~————eweme Dibromochloromethane ] )
7900t 1,1,2-Trichloroethane i P U
J U
H U
; U
: ‘U
! N
i ‘U
! U
! U
' U
! U
' u
! U
H U
: (0]

e me g e me e me —e e

FORM I VOA

N =7 me mm eo e e me e e ek tm e e ek e eh me cn m me e me S me e am = e e e e o = am mm mm ——

1/87 Rev.



002812

106-446~7——mmeem 1,3-Dichlorobenzene ! 1z
S47-75-1———————m 1,4-Dichlorobenzerne ' 12
FORM 1 VOA

1/87 Rev.



1E

00':_28 LaﬁF‘LE NC.

VOLATILE DRGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFOUNDS

i oLa ,
«b Name: SWL - TULSA Conmtract:- ;jéufjg/]o,o)
Lab Code: SWQOK Case No.: SWCORF 5AS No.: SDG No.:
Matrix: (scil/water) SDIL Lab Sample ID: 20154
Sample wt/vol: o.0 (o/mL) G Lab File ID: F4LQ
- Level: (low/med) LOW Date Received: (07/14&/88
% Moisture: not dec. 19 Date Analyzgd: 07/246/88

Column (pack/cap) FaCck

Dilution Factor: 1.0

CONCENTRATION UNITS:

——

Number TICs found: o (ug/L or ua/kg) UG/KSG
i  CAS NUMEBER 1 COMFOUND NAME H RT v EST. CONC. + @
FORM I VDOA-TIC 1/87 Rev.



'
R

EXPLOSIVES BY HPLC
SOIL (ug/g)

CLIENT: SWCOE

SWLO#:  8-864MS (Mw-3/10.0)
SAMPLE ID: 20154MS

COMPOUNDS

RESULTS
HMX 1.6 U
RDX 1.8 0
TETRYL 5.5 0
TNT 0.8 U
2.4 DNT 0.8 U
2.6 DNT 0.8 U

U indicates detection limit

DATE:

002814

07-29-88



002815

1A EFA SAMFLE NO.
VOLATILE CRGANICS AMALYSIS DATA SHEET '

~ g———L

Name: SWL - TULZA Conmtract: (Q ’C_UilAJ___~'
Lab Code=: &0 Case No.: SWCORE 5A% No.: _ SDI5 NoL e
Matrax: iscil/water) SQIL Lab Sample ID: Z0025
Sample wt/vol: _ 9.0 (g/mbL} B Lab File I1D: QZ00
Level: ilow/med) LOW Date Received: G7/12/8E
4 Moisture: not dec. 13 Date Hna]v-ed- 07/14/,882
Column: (pack/cap) FALCH Dilution Factor: 1.0
COMCENTRATION UNITS:
CAS NG. COMFOUND (ug/L or ug/kKg) UG/EDG ol
i 74-87 -G Chloromethane i 12 Tu '
| 74859 ——— BEromomethane H 12 ‘U !
Y R B R Vinyl Chleoride H 12 U !
VAL LRIt et Chlorcethane i 2 U i
P 7ol Eemm——————Methylene Chloride i 6 U :
I - T R Acztone ' 12 U '
i | 75-15-0————————— :arbon Disulfide ' & L i
§ ! TE-IS-4emm e .1-Dichloroethene ' & U H
£ 75—34~3—————————‘.1 ~Dichliorecethane ! & 1y !
240 -87-0——mm———— 1,2-Dichlorcethene (total)___ | 5 U d
I 57 ~h5-T e ———— Chicroform i & U i
HEE NN T it 1. 2-Pichlorcethare ; & iy i
i 78-9I-F~—~———=——-2-Butanone : 12 R J
P 71-58-6—mmm ly1,i=Trichlerroethane : & U :
! S ——————— Carbon Tetrachloride ! & . H
: qommim Virvl Acetate : 12 U i
I it Bromedichloromethane ' ) U }
1 78-87-%——————=—=1 2=-Dichloroprogane J b e !
100581 -01 -G m————— cis-1,3-Dichloropropene i 6 U H
H A-m——————— Trichlorecethene : & ] :
1 l——————— Dibromechloromethane : & U H
P 79008 1.1,2-Trichlecroethane : & U '
H - Eenzene ' ! & U '
' =S m——— Trancs—-1,2-Dichloropropene : & U :
i —le———————— Bromoform ! & VU !
; le——— 4-Methvl-Z-Fenzanone ' 12 N :
: O=——————— Z-Hexanone : 12 VU :
; fr——————— Tetrachloroethene H & 8] H
| 79-34-0-—m—————— 1,1,2,2-Tetrachlorecethane i 12 id !
/ Hm—————— Tcocluene J & R :
P 10S-50-T = ——— Chlorobenzens ' é U !
P1C¢0-341-4———————— Ethylbenzene ' & U '
P 100-42-5———————— Stvrene ' & iU '
VISR R0-T e Aviene (tctal) H 6 U :
| 75694 Trichlorofluoromethane ! 12 U i
i FE-S0-1-——m————— 1,2-Dichlorcbenzene : 12 : :
FORM I VCA 1/87 Rev.



St

002816

EXPLOSIVES BY HPLC
SOIL (ug/g)

CLIENT: SWCOE DATE : 07-29-88
{

SWLO#: 8-838 MW-F 29O

SAMPLE ID: 20028

COMPOUNDS RESULTS
HMX 1.6 T
RDX 1.8 U
TETRYL 5.5 U
TNT 0.8 0
2.4 DNT 0.8 U
2.6 DNT 0.8 U

U indicates detection limit



i1E EFa SAMPLE NO.
VOLATILE ORGANICE ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS : ;
: ‘ ~-8Z3 ;
Lab Name: SWL - TULSA Comtract: 1{c-2 co2 ) 1a.0"
. Mw-9
Lab Code: SWOK Case Mo.: ZWUTORF SAS No.: SLG No.:
Matrix: (soil/water) S0OIL Lab Sample ID: Z002S
Sample wt/vol: 2.2 (a/mL) G Lab File 1ID: 9IE%
Level: {low/med) LOW Date Feceived: 97./12/8%
% Moisture: not dec. i< Date Analyred: G7/21/S58
Column (pack/can) Falh: Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: € (ug/L or ug/kg) UG/KEG

CAS NUMEBER COMFOUND NAME : RT v E=T. CONC. | Q@

D e e | T T T s T I e T T e T e e e e e e em e e e | oo e e e e e | e e e e e e e e i e e e | e e e o
L e e e B e e e S R e | =====,

] 1 1 1 ] t
1 t 1 1 1 )

gt

FORM I VOA-TIC 1/87 Rev.



002818

EXPLOSIVES BY HPLC
SOIL (ug/g)
CLIENT: SWCOE DATE: 07-29-88
)
swLo#:  8-838 MwW-F (©
SAMPLE ID: 20029

COMPOUNDS RESULTS
HMX 1.6 0
RDX 1.8 0
TETRYL 5.5U0
TNT 0.8 U
2.4 DNT 0.8 U
2,6 DNT 0.8 U

U indicates detection limit



002819

g EFA SAMFLE NO.
YOLATILE QREANICS aMALYSIS DATA SBHEET

i 3-884

Lab Name: SWL —~ TULSA Comtract: SUWCORF (ﬁnﬂ~}o):&&5'

Lab Code: SWOK Case No.: SWCORF SAS No.: SDG No.:

Matrix: (socil/water) 50IL Lab Sample ID: 20273
Sample wt/vol: 9.0 (a/mbL) G Lab File ID: 258%
Level: ({low/med) LOW Date Received: 0Q7/27/88
% Moisture: not dec. __ 12 Date Analyzed: OB/NS/88
Column: (pack/cap) FACE Dilution Factor: 1.0

' CONCENTRATION UNITS:
CAS NO. COMFDUND (ua/L or ua/kKg) UG/EG Q

,
gt

i 74-87 -G Chloromethane : 1z U :
i 74-B7-9———m e ——— EBromomethane 1 1z ] :
1 75-01-d - Vinyl Chloride i 12 VU H
V7500t e e Chlorocethane H 12 R} :
i 7909 —C=me—m———— Methvlerne Chloride : & N |
Y - Tl Acetone ; 12 ] '
1 75-15=-0———mem Carbon Disul+ide : 6 U H
| 75-35-4-———————u 1.1-Dichloroethene ] s U '
) i 7S-I4-G————m———— 1,1-Dichlorocethane ' 5 U ;
¢ S40-5F -0 1.2-Dichloroethene (total)___ | 6 Y :
- e Tt Chlaoroform 1 6 U '
V107062 1.2-Dichloroethane : & ‘U '
i 78-33-G==—=——————=F-Butanone : 12 U ;
v 71-85-b-————m——— 1.1,1-Trichloroethane : =) U g
1 S6-2T S ——— Carbon Tetrachloride H & U ]
P 108-05-4——me e Vinvl Acetate i 1= U '
 TE-Z7 -4 Bromodichloromethane i 6 U :
! 7B-B7-S=—mm————— 1.2-Dichloropropane H & iU ]
P10061-01-5—————— cis-1,3-Dichloropropene } & iU :
1 79-01l-bmm—m Trichloroethene b 6 | :
! 124-48-1~~—————— Dibromochloromethane : & 1y '
1 77-00-5——m—m———— 1.1,2-Trichloroethane i 6 U 1
V 71-45-2-mmm————— Eenzene i = VU ;
b 10061-02=b—=~~—=Trans-1,3-Dichloropropene : & iU '
| 75-25-2=——m—————— EBromeoform H & N ;
7 108-10-1————rem 4-Methvl-2-Fentanone ' 12 U i
| SY1-78-bmmmm e ——— 2—-Hexanone H 12 VU !
1 127-18-4——mm Tetrachloroethene ' & ] )
Y R e e e 1,1,2.2-Tetrachloroethane : & U !
i 108-BB~Fm———— Toluene H & U H
P 108507 Chlorobenrnzene H é Tu '
. P 100-41-4———eemem Ethylbenzene i 6 iU '
1 100-42-5-——m———w~ Stvrene : & iU '
V13020~ ——————e Xvlene (total) ; & U :
| 75674 Trichlorofluoromethane H 12 iU H
1 95-30-lmmm e 1,%-Dichlorobenzene i 123U i
] 1 1 ]
>

FORM I VOA 1/8



002820

—=————=—1,Z-Dichlorchencane ' 12 u
1,4~Dichlorobenzsne ' 12U

+ ]

] 1

st

FORM I VDA 1/87 Rewv.



1E

002821

EFA SAMFLE

VOLATILE ORGANICS ANALYSZIS DATA SHEET

TENTATIVELY IDENTIFIED COMFGCUNDS

NC.

Lab Name: SWL - TULSA Contract: SWCORF ; (i;gﬁij)Z.Cﬁ ;
Lab Code: SWOK Case Me.: SWCAORF SAS No.: SDG No.:
Matrix: (soil/water) 50IL Lab Sample ID: 20277
‘Sample wt/vol: S.0 (g/mL) G Lab File ID: 2587
Level: (low/med) LOW Date Received: 07/27/88
% Moisture: not dec. 1z Date Analvzed: 08/05/86
Column (pack/cap) FACK Dilution Factor: 1.0

CONCENTRATIOM UNITS:

it

Number TICs found: 8 (ug/L or ug/kg) UG/EDE
i CAS NUMEER ; COMFOUND NAME i RT v EST. CONC. + &
FORM I YOA-TIC 1/87 Rev.



o

002822

EXPLOSIVES BY HPLC
SOIL (ug/g)

CLIENT: SWCOE DATE: 07-29-88

SWLO#:  8-884 (MW-10) 2.0
SAMPLE ID: 20273

COMPOUNDS RESULTS
HMX 1.6 0
RDX 1.8 0
TETRYL 5.5 07
TNT 0.8 U0
2,4 DNT 0.8 0T
2,6 DNT 0.8 U

U indicates detection limit



002823

1A EFA SAMFLE NO.
YOLATILE ORGAMICS ANALYSIS DATA SHEET

v

Lab Name: SWL - TUL3A Contract: SWCORF ;(nsgﬁig)[Q,O' ;
Lab Code: SWOE Case No.: SWCORF SAS No.: 5SDG No.:

Matrix: (soil/water) S0IL Lab Sample ID: 20274

Sample wt/vol: 5.0 (a/mbL) G Lab File ID: 2590

Level: (low/med) LOQuW Date Received: ©07/27/88

% Moisture: not dec. 18 Date Analvzed: 0a/05/88
Columnm: {(pack/cap) FACKE Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMFOUND (ug/L or ug/kg) UG/KG o]

i 74-87 -t Chloromethane i 12 U '
7 4-BT - Eromomethane H 12 Ty H
7S04 Vinyl Chloride ! 12 'y !
b 75-00-T e Chloroethane H 121U :
1 7508 Methvlene Chloride ! 6 U H
Y - T B Acetones ] 12 U '
Y R R Carbon Disulfide ] <) U ]
i 78-I5-4-—==——-—-1,1-Dichloroethene i =) R i
i 789=34-F-—=—==—=—1,1-Dichloroethane H &b U :
A e it 1,2-Dichloroethene (total)___ 1 6 Y :
-1 s Chloroform H 6 U ‘
I R e P e 1,Z2-Dichloroethane H b Ty :
i 7B-9i-Cm———————_2-Rutanone i 12 U H
i 71-55-b—————memm 1,1,1-Trichloroethane ' & U i
| 56-ETi—0m e Carbom Tetrachloride ' & iU H
b 108=-08~4~~—~———-Viny] Acetate : 12 U ;
Y e Bromodichloromethane : & VU H
i 78-B7-5———— 1,2-Dichloropropane : & iU '
10061 -0 S cis-1.Z-Dichloropropene ! & 1Y !
VA S TR e Trichloroethene___ ' 44 :
S e X e e Dibromochloromethane : - §
i 7F=00-S=—————— e 1.1,.2-Trichlorcethane i 6 U i
I e Benzene i & U '
- H 10061—02—6——————Trans—1,S—Dichloropropene i & U :
i 78252 Bromoform i & U '
P 108-10-1———eeee 4-Methvl-Z-Fentanone ' 12 u '
| S91-78-b~——m— 2-Heranone ' 12 U 1
P 127-18-4 e Tetrachloroethene ! 1) U ;
i 79-I4 -5 e 1,1,2,2-Tetrachloroethane i 6 U :
i 108-88-T———————o Toluene g & U :
I 108-90=7 = ——m Chlorobenzene ' & U '
100-41 -4 Ethvlbenzene ! 6 iU ]
1 100-40 S Stvrene i &6 U :
b lEE0-20=T7 e Xvlene (total) : & iU i
1 7694 — e Trichlorofluoromethane H 12 U H
i 95-80—-1~———— 1,2-Dichlorobenzene ] 12 VU i
>

FORM I VOA 1/87 Rewv.



Fets

0

02824

106-86=7——ccmeo 1.2-Dichlorobenzens : 1z LU '
S47 =73l —— e l.,4-Dichlcroberzens_ ] 12y ;
FORM I VOA 1/87 Rev.



1E

002825

EFG

ity
kel

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY

Lab Mame: SWL - TULSA
Lab Code: SWOE Case2 No.: SWCORF
Matrix: (socil/water) 50IL

S.0

Sample wt/vol:

IDENTIFIED COMFOUNDS

Comntract:

(a/mL) B

ML

ST

¥
]
3 Py [ X pul el
' [ G ]
1
1

SWCorRE

(ML= 0,0

545 No.: 5DG Ne.:

Lab Sample ID: Z0Z7
Lab File 1ID: G50

Level: (low/med) LOW Date Received: ©7/27/88
“ Moisture: not dec. 18 Date Analvzed: 08/05/85
Column (pack/cap} FACKH Dilution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: ) {ua/L or ug/kKa) UG/KG
i CAS5 NUMEER H COMFOUND NAME i RT i EBT. CONC. + @ !
¥
£
FORM I YOR-TIC 1/87 Rew.

'
+



et

EXPLOSIVES BY HPLC
SOIL (ug/g)

CLIENT: SWCOE
SWLO#: 8-885 (Mw-I0) .o
SAMPLE ID: 20274

U indicates detection limit

COMPOUNDS RESULTS
HMX 1.6 0
RDX 1.8 0
TETRYL 5.5 U
TNT 0.8 U
2.4 DNT 0.8 U
.2,6 DNT 0.8 U

DATE:

002826

07-29-88



1A

00289+

=) ’SAMF-LE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

i B-B8s
Lab Name: SWL - TuLsA Contract: SWCORF IR DY IS
Lab Code: §ggg___ Case No.: SWCORE SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 20275
Sample wt/vol: J9.%9 (a/mL) G Lab File 1ID: 9521
Level: (low/med) LOW Date Received: 07/27/88
“ Moisture: rot dec. 21 Date Analyzed: o08/05/8%
Column: (pack/cap) FACK Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UB/KDB Q
i 784-87 =T Chloromethane ' 1z U :
1 74-8I=F— e EBromomethane ' 13 U H
P 75018 Vinyl Chloride ' 3 U 1
i 7500~ T e Chloroethane H 12 U :
i 75-09=Tcm e Methylene Chloride ] 6 U ;
- i 6768~ Acetone H Sy H
¥ P 75150 Carbon Disulfide ; & U !
oo : 75—35—4——-—————-1,1-Dichloroethene : 6 iU :
i 75-C4-Fe—mmm— l.1-Dichlorocethane : =) U '
P S40-59=0——mme 1,2-Dichloroethene (total)___ 1 & iU :
Y R Y R e ——. Chloroform : & U H
b 107-06-2m e 1.2-Dichloroethane ] & U :
: 78—93—3——————-——2—Eutancne ' 1= ) :
i 71-55~b———mm 1.1,1-Trichloroethane : & iU H
! S6-23-S—————eeeCarbon Tetrachloride i 6 U !
¢ 108-0S~4 e Vinyl Acetate ' 12y :
Y A R R Eromodichloromethane : & U :
i 78-B7~S5——— i,Z—Dichloroperane : b U :
P10061 -0 -5 cis—l,E-Dichlorcpropene : 6 U ]
i 79-01l=b——m Trichloroethene i 6 iU H
V124-48- e Dibromochloromethane ' 1) u '
b 79=00=5 e 1,1,2-Trichloroethane : 6 iU :
Y e . Benzene ' & U !
H 10061—02—6———-—-Trans—1,E-Dichloropropene H &6 iU :
i 79282 Bromoform : & U :
i 108-10-1-ceee 4-Methyl-Z-Fentanone ' 1T :
: SF1-78-bm———————2—Hexanone i 1= VU '
V127 -18-8 e Tetrachloroethene : ) U H
P 7934~ 1.,1,2,2-Tetrachloroethanre : & iU H
) i 10B-B8-F————me Toluene ! & U '
i 108-90=7 Chlorobenzene : & U '
P 100-41 -8 Ethylbenzene ! 6 U !
: i 100-42-Scmme Styrene : & U H
. 1330207 = Xylene (total) ' 6 U '
1 75-69~4———m Trichlorofluoromethane H 3 Ty 4
b 95-50-1————— 1.Z=-Dichlorobenzene H 13 VU H
7

FORM I VOA.



1.2-Dichlorcbenzens
!.4-Dichlorobenzene

- 002828

13

-

FORM I v0oaA.

1787 Rev.
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1E EFA SAMFLE NO.
VOLATILE GRGANICS ANALYSIS DATA SHEEST
TENTATIVELY IDENTIFIED COrMFrouUNDS

Lab Name: SWL - TULSA Contract: SWCORF ;Jlilziﬁf)Z.O' |
Lab Code: S3uQk Case No.: SWCORF 5A5 No.: SDE No.:

Matrix: (soil/water) SOIL | ‘ Lab Sample ID: 20275

Sample wt/vol: 9.0 (g/mL) G____ Lab File ID: 5571

Level: (low/med) LOW Date Received: 07/27/88

% Moisture: rot dec. _ 21 Date Aralyzed: 08/05/85
Column (pack/cap) FACK Pilution Factor: 1.0

» CONCENTRATION UNITS:
Number TICs found: A (ug/L or ug/kKg) UG/EG

' i EST. CONC. a i

0
D
n
Z
C
=z
m
m
n

COMFOUND NAME i RT

. { .
kS o33

FORM I vOA-TIC 1/87 Rev.
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002830

EXPLOSIVES BY HPLC
SOIL (ug/g)

CLIENT: SWCOE DATE: 07-29-88
SWLO#:  8-886(Mw-11)2.0'
SAMPLE ID: 20275

COMPOUNDS RESULTS

HMX
RDX
TETRYL
TNT
2.4 DNT
2.6 DNT

OO OV
®w®oRoDn
ccgacaa

U indicates detection limit



QO
DN
®0)
L

1A EFA SAMFLE NC
VOLATILE OFGANICS ANALYSIS DATAH SHEET
g -587
Lab Name: 3SWL - TULSA Contract: SWCORF (oo oo
Lab Code: SkOk Case No.: SWCORF SAS No.: 5DG No.:
Matrix: (soil/water) SQIL Lab Sample ID: Z0OZ76
Sample wt/vol: 2.0 (g/mL) 6 Lab File 1ID: P59
Level: (low/med) LOW Date Received: ©7/27/88
Z Moisture: not dec. 20 Date Analy=zed: 08/05/88
Columnm: (pack/cap) FEACKE Dilution Factor: (1.0
CONCENTRATIDON UNITS:
CAS NO. COMFOUND (ug/L or ug/kg) UG/EG G
| 74-B7 - Chloromethane H 13 TuU i
i1 74-BI-F-———m————— Eromomethane i 3 U i
P 75-01-4————————— Vinyl Chloride H T U i
i 7900t ———————— Chloroethane ' VU i
| 7509 -2————————— Methvlene Chloride 4 U '
T P 6764l Acetone H U '
i ! 75=15=0m——— e Carbon Disulfide ! 'y !
' i 7E5-35-4————————— l1.1-Dichloroethene i R :
i\ 75-34~J———=—=———1,1-Dichloroethane i U i
I S40-53F -0 ———— 1,2-Dichloroethene (total)__ | S
i 7 =bb- i ——— Chloroform i U i
P 107 =06-C=——————— -1,2 —chhlnroethane‘“”“' RN B B - Sl O
| 78-93-I=m—mm————eZ-Rutanone 7 s 13 1y !
v 71-85-46-—————m—— 1.1,1-Trichloroethane i ) U
P 56-23-5——————=——=Carbon Tetrachloride : 1) ‘U '
P 108-085~4—————mm—— Vinyl Acetate ' 12 U '
i 7S-27 -8 Bromodichloromethane ' ) U H
i 78-87-5-———————— l1,2-Dichloropropane ' & U H
P 10061-01-5—=~——-— cis-1,3-Dichloropropene : [ U !
v 7901 -Trichloroethene H 140 .. :
! 124-48-1-——————— ~Dibromochloromethane H B~ S & M H
V700 ——— 1,1,2-Trichloroethane ; & iU :
! 71-4C5-2———m—em EBenzene i 6 U '
v 10061-02-6~—~~—=-Trans~1,3-Dichloropropene } & U
i 752052 EBromoform : 6 iU i
i 1o8-10-1——-—————-— 4-Methvl-2-Fentanone i 13 U '
i S91-78-bh———————— 2-Hexanone ' 13 s i
1 127-18-d————m— Tetrachlorocethene ; & U H
V79t 1,1,2,2-Tetrachloroethars j & U ]
1 108-88~F——~————— Toluene H &5 WU :
i 10B-20-7=—=m—me—— Chlorobenzene H & U :
T 100-41-4———emre—— Ethylbenzene : ) U :
i 100-42-5———————-— Styrene i ) U !
h P 1ZE30-20-T=—————— Xvliene (total) ! & 1Y !
i 75-69-4—————mmm—m Trichloroflucromethane i 1= ‘U H
P PS50l 1,2-Dichlorobenzene H Zd :
B FORM I V0OA 1/87 Rev.



———————— l1,4-Dichlorobenzene

002832
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1= U

FORM I V0OA
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002833

1E ’ EFA SSMELT NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

Lab Name: SWL - TULSA Contract: SWCORF : (?Biﬁilf\yo.cYg
Lab Code: SWOE Case No.: SWCORF SA5 No.: SDG No.:

Matrix: (soil/water) SOIL Lab Sample ID: 20276

Sample wt/vol: 5.0 (a/mb) G Lab File ID: 52

Level: (low/med) LOW Date Received: (7/27/8%

% Moisture: not dec. _ 20 Date Amalvzed: 0B/05/8&

Column (pack/cap) FACK Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/kg) UG/KG
i CAS NUMEER g COMFOUND NAME ' RT i EST. CONC. ' @
2

FORM I VOA-TIC 1787 Rev.



002834

EXPLOSIVES BY HPLC
SOIL (ug/g)
CLIENT: SWCOE DATE: 07-29-88
SWLO#:  8-887(muw-11) 10.0’
SAMPLE ID: 20278

COMPOUNDS RESULTS
HMX 1.6 U
RDX 1.8 0
TETRYL 5.5 U
TNT 0.8 0
2.4 DNT 0.8 U
2.6 DNT 0.8 U

U indicates detection limit



Lab Name: SWL - TULSA Contract: P Mw-2) 2.0
Lab Code: SWOE Case No.: SUWCORF SAS No.: SDG No.:
Matrix: (socil/water) SO0OIL Lab Bample ID: 20ZS
Sample wt/vol: 0.9 f(g/mbL) G Lab File ID: 6138
Level: (low/med) LOW Date Received: 07 /IT0/8R5
% Moisture: not dec. 1= Date Analvsed: 08/08/86
Column: (pack/cap) ~aCh Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMFOUND fug/L or uwaskg) UG/EG C
i 74-B7 -t ———— Chloromethane ; 12 U ]
P 74-80-F———————— Bromomethane H 1z U :
i 75014 Vinyl Chloride ' 12 U ;
H A R Chloroethare : 12 N i
V75— 0% e Methylene Chloride ' ) VU '
Y Y et T L Acetone ' =2 u ;
Y 1 759-15-0————————e Carbon Disul+fide H & U i
2 4 T 0 SO —— 1,1-Dichloroethens ! & U :
i 7o9=I4 - ——— l.,1-Dichloroethane | ) ‘U ;
1 S40-8F-0———m—m——— l1.2-Dichloroethene (total)___ | & U :
i b7 bt Chloroform : & VU i
V1070462 mm 1,2-Dichloroethane H 1) U i
) ! 78-%3~F————~—————Z-Eutanocne ! 12 iy !
i 71-558-b———mm—— 1,1,1-Trichlorocethane : & U :
i 56-Z23-5-——~—————-Carbon Tetrachloride ! =) R H
i 108-05-4—————wee Vinvl Acetate : iZ U :
| 75274 Eromodichloromethane ' ) U :
1 78-87 5= —————— 1.,2-Dichlorepropane i 6 U i
i 10061-01-5-————— cis—~1,I-Dichloropropene : & U ;
V770l Trichloroethene ! I3 '
! 124-48-1—-—=%———=Dibromochloromethane : & VU '
V7R =00-0—m e ——— 1,1,2-Trichlorcethane i & U i
i 71-45-Cee——mm BRenzene : 6 U H
10061 -02-b-~———=Trans~-1,2-Dichloropropene : 6 U ;
! TES-20-2mm Eromoform ' & U ;
P108-10-1l——mm——— 4-Methyl-2-FPentancone ; 12 U
i 5R1-7B-b~——————e 2-Hexanone : iz U '
i 127-18-4———— e Tetrachloroethene : 6 U ;
i 77-C54-S=——mm———— 1,1,2,2-Tetrachloroethane i b6 U H
i 108~88-5——=—=——== Toluene ' & U :
P 10B8-R0=-T——m—— e Chlorobenzene ! & U '
o 100-41 -4 Ethvlbenzene | & u
) i 100-4Z2-5————weu— Styrene : & U i
- 1330207 ——————e Xvlenmne (total) : & U :
P 75694~ Trichlorofluoromethane ' 12 U ;
| P5-50-l=m—e—————— 1.Z-Dichlorobenzene i 1z iU i
FORM 1 1/87

LA
VOLATILE ORGANICS ANALYSIS DATA SHEET
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EFA S

§LE NO
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VO~

Rev.



et

106-46-7—————mme— 1,Z-Dichlorobenzene
S47 73—l ———m {1 .,4-Dichlorobenzene

FORM I VOA

1/87

Fev.



1E EFS o7
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMFOUNDS

Lab Name: SWL - TULSA Contract: U;w 2) 2.&'
Lab Code: SWCKE Case No.: SWCORF SAS No.: 50G No.:

Matrix: (soil/water) SOIL » Lab Sample ID: zZ0OIZ5

Sample wt/vol: 5.0 (g/ml) B Lab File 1ID: gé&18

Level: {low/med) LOW Date Received: 07/IZ0/85

% Moisture: not dec. 15 Date Analvzed: (8/08/56
Column (pack/cap) FACK Dilution Factor: 1.0

CONCENTRATION UNMITS:

Number TICs found: o (ug/L or ug/Kg) UG/KG

i CAS NUMEER ' COMFOUND NAME : RT i EST. CONC. ! @
£y
i

s
~N
m
~l

FORM I VOA-TIC

Fewv.
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002838

—{
1

CLIENT:  SWCOE DATE: 0E-IZ-E8

SWL D4 : ZOTE

SAMRLE ID: 8-9(2 (Q«Q Mw-xz(2-01>

i
3
n
[}
z
[w)
)
b))
1}
n
i
I~
._{
53]

-
Z
._.l

1B 0 m e im e
[

a1 R

b
!
-

T.A DNT

& DNT

-~

i

}s
3
L
%
[}
]
i}
9
L
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1
n
vt
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a
b
™
3
ts
VT



Lab Name:

Lab Code: SWOK Case No.: SWCORF EAS No.: EDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: ZoIsz
Sample wt/vol: 1.0 Ag/mb) G Lab File ID: G628
Level: (low/med) LQOW Date Received: 07/70/85
% Moisture: not dec. 20 Date Analvzed: OB/0%/55
Column: (pack/cap) FACE Dilution Factor: 1.0
CONCEMTRATION UNITS:
CAS NO. COMFOURND (ug/L or ug/kg! UB/KEE G
i 74-B7 -t Chloromethane ; &= RN :
| 74-87-F--m— Ercmomethane ' &7 U ;
{ 75-01=-4-m Vinvl Chloride : 6T U '
P 700t Chloroethane i .63 iU :
b 75-09-2=————————HMethylene Chloride_ 3 670 '
| 67—l AFcetone i &S U 1
- 1 75150 Carbon Disulfide : z1 u !
} I 75354 1,1-Dichlcroethene H z1 VU i
. AR Re . R e e 1,1-Dichloroethane ' o1 ‘U :
i S40-55F-0————mem— 1.2-Dichloroethene (total)___ | z VU :
V&7 66— Chloroform i =1 P u i
107062 1,2-Dichloroethane ! =1 U H
i 7B-8i-tmeme———— 2=-Butanonre H & U !
1 71-55-b=——mm—me— 1,1,1-Trichloroethane : 1 u !
T Carbon Tetrachloride i 1 iU H
1 108-08=4——neeme Vinvl Acetate ; &% U d
Y D Eromodichloromethane ' 1 iy ]
i 78-87~Gm—m——e——— 1,Z~Dichloropropane i =1 ‘U i
10061 -0 —Seeee—e tis—1,Z-Dichloropropene : T U '
Y e B e Trichloroethene : 22 1d :
i 124-48~{———t—w——Dibromochloromethane : a1 U H
i 700G m 1,1,2-Trichloroethane { Z1 VU :
! 7i-4%3-2——=—————-Renzene ' =1 VU H
H 10061-02~b==~——=Trans—-1,3-Dichloropropene H 1 s '
| 75-25-2-m—mem e EBromoform : =1 U ;
1 108=-10=]me— 4-Methyl-Z-Fentanone i & U }
i SF1-78-bm—m———— 2-Hexanone H 63 U !
P 127-18-4~——eeem Tetrachloroethene ! 31 U !
i 7R-04-5-——e—ne—— 1,1,2,.2-Tetrachloroethane : =1 U '
i 108-88-T————m——— Toluene : 21y !
i 108-F0-7 = Chlorobenzene : 21 U :
IS Nl - § R S — Ethvibenzene E 1 U !
P 100-42 - Styrene } z1 YU H
P 13530-20=-T ~e e Xylene (total) H 31 'y ]
| 75-69-4———m—— Trichlorofluorcmethane H 63 u '
P FE-00-1lem e 1,2-Dichlorobenzene i Z u .
>

1A

VOLATILE ORGANICS ANALYSIS D

SuL -

(8]

TA

SHEET

Contract:

FORM I VOA
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Rev.



106=Sec=T~———-~———1 . I-Dichlorobenzene

5477l 1.4-Dichlorobenzene

FORM I VOA

1/87 Fev.



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

Lab Name: SUWL - TULSA

L.ab Code: SWOK Case No.:

Matrix: (soil/water) SOQIL

Sample wt/vol: 1.0

Level: (low/med) LOW
% Moisture: not dec. 20
Column (pack/cap) FACK

SWCORF

(g/mL) G

Lab Sample ID:
Lab File ID:
Date Received:

Date Analyzed:

Dilution Factor:

COMCENTRATION UNITS:

OélgE%%JPLE NO.

: 8-F17(C-2 :
Contract: V(AN - 2) ! !
SAS No.: SDG No.:

20TE D
PR R

ce=8

07/30/88
0O8/0% /838

1.0

Number TICe fournd: Q) (ug/L or ug/ka) UG/EB
H CAS NUMEER COMFOUND NAME conc. ! Q !

oo

FORM I VOA-TIC

1/87 FRev.
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002842

EXFLOBIVES RBY HFELC
S0IL (ua/g)
: =
CILIENT:  ZWCOE CATE: OE-DZ-00
CATE QE-2I-0F

SWLGH Z20ITED

— e !t e

SAMFLE ID:  8-917 (€-2) (Mw-iz)i0

COMFQUNDS

an
T

in
Iz
=
-..‘
m

LMY, 1.6 U
RDX 1.8 U
TETRYL 5.5 U
TNT 0.2 U
2.4 DNT 0.8 U
26 DMT 0.8 u

U indicates deteoction limit

e



00284

i AMFLE NO.
VOLATILE CORGANICS ANALYSIS DaTA EHEET

W , b B-1366(MW-1T) !
+ ab Name: SWL -~ TULSA " Contract: ;

(2]
Lab Code: SWOK Case No.: SWCORE 5AS No.: S5DG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2i1Ti&
Sample wt/vol: S.0 (g/mL) G Lab File ID: 10337
Level: (low/med) LOW Date Received: 0%9/70/88
Z Moisture: not dec. 22 Date Analyzed: 09/22/88
Column: (pack/cap) CAF Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. CCMFOUND (ug/L or ug/Kg) UG/KG a

i 74-B7-F——e———e ——Chloromethane } 3 U 1
i 74-83~9———— e Bromomethane : I iy :
| 75014 Vinyl Chloride H 13 v '
| 75=00~-F=—me—ee Chloroethane b .13 U i
b 79-09-2=~——~———~Methylene Chloride R N 2° 13 '
Y - L Sl T . Acetone : 44 | :
» 1 75-15-Qm——ee—a Carbon Disulfide ' 6 U 4
% i 75-35-4—————em e 1,1-Dichloroethene H 6 U H
i | 75-34-C————mmmo l1.1-Dichloroethane : 6 iU ]
i S40-59-0=—c—mee 1,2-Dichloroethene (total)___ ! 6 iU i
Y Y e Chloroform : 6 iU '
1 107-06-2~ccmeeem 1.2-Dichloroethane i & U :
i 78-93~3~——cem—e 2-Butanone . 13 'y }
i 71-55-b—=——mmm 1,1,1-Trichloroethane } & U ;
¢ 96-23-5-—~——————Carbon Tetrachloride ! & U :
i 108-05-4~—comemn Vinyl Acetate : 132 iU :
V78274 e Bromodichloromethane o ! & U i
i 78-87-S5————e—mee i,2-Dichloropropane’ : 6 U H
P 10061 -01-5——a00n cis-1,3-Dichloropropene : 6 11U H
i 79-01-b=mm—mm e Trichlorocethene } . 6 U }
i 124-48~] —m—mme . Dibromochloromethane i 6 U H
1 79-00=5—cc—emee e 1,1,2-Trichloroethan H & iU i
i\ 71-43-2mr——meemn BRenzene : : 6 U :
: 10061-02—6——--——Trans—1,S—Dichloroprcpene : 6 iU :
i 75-30-2=———————— Bromoform : 6 11U !
I 108-10-l~—memme e 4~-Methyl-2-Fentanone ! 13 iU '
| 591-78-b—~—eme e 2-Hexanone : 3 u H
| 127-18-84~mmee e Tetrachloroethene H & iy }
| 79-34-5-——=—~=-=1,1,2,2-Tetrachloroethane d 6 U !
i 108-88=Twe———e—e Toluene : 6 U '
i 108~F0=7 e Chlorobenzene ! & ] H
1 100-41 -4 Ethylbenzene : 6 U i
' 100-42-5———~———-"Styrene ! 6 U '
1 1330-20=7 == Xylene (total) H & U !
Y A e Dichlorodifluoromethanre : 13 U H
i 95-50-1——c——eeun 1.2-Dichlorobenzene : 13 v '
7

FORM 1 VDA 1/87 Rev.



_—

i 106~84=T e 1.5-Jichlorobenzene
i S47-75 e 1,4-Dichlorobenzens
'
1

[
C

FORM I vOA

1/87 Rev.



% *1E OQ2§4§WLEN&

VOLATILE ORGANILCS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFGUNDS

?"“ ; B-1Z66(MW=-13) !
> Name: SWL - TULSA Contract: : (27)

;gLﬂb Code: SWOK Case No.: SWCORF SAS No.: SD5 No.:

Matrix: (soil/water) SOIL Lab Sample ID: 21716
‘Sample wt/vol: S.0 (g/mL) B Lab File 1ID: 10227

Level: (low/med) LOW Date Received: QI/20/88

% Moisture: not dec. =22 Date Analyzed: 09/22/88
!lColumn (pack/cap) CAF Dilution Factor: 1.0

CONCENTRATION UNITS:

‘Number TICs found: 1 (vug/L or ug/Kg) UB/KG

! ; ! !
]l: CAS NUMEER COMFOUND NAME RT ¢+ EST. CONC. | Q@

(1)
b
o
o
m
N

i

.

FORM I VOA-TIC 1/87 Rev.
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' 002846

EXFLOSIVES BY HFLC
SOIL (ug/g)
CLIENT: SWCOE DATE: 10-10-g3
SWLO#: 21316

SAMELE ID: 8-1366 (Mw -3 )(2')

COMFOUNDS RESULTS
ug/kKg .
HMX 1.6 U
RDX 1.8 U
TETRYL. .3 U
TNT 0.8 U
2.4 DNT 0.8 U

U indicates detection limit



i F8_SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET OO?;S h

\I)

¥

B-13&67 (MW=13)

Ulb Name: SWL - TULzA Comtract: L)
Lab Code: SWOkE Case No.: SWCORF SAS No.: 5D6G No.:

Matrix: (soil/water) SOIL Lab Sample ID: 21217
Sample wt/vol: S.9  (g/mil) G Lab File ID: 10778

Level: (low/med) LOW Date Received: 0%/20/83

% Moisture: not dec. 21 Date Analyzed: 0=/22/88
Column: (pack/cap) CAF Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMFOUND (ug/L or ug/kKg) UG/EG ]

: H : H

i 74-87 - — e Chloromethane H 1= U :

| 74-BI=F e Bromomethane : 3 U !

« Y e Vinvl Chloride : 12 U '
7S 00- e Chloroethane ! 1z A !

i 7509 -Zmme e Methylene Chloride i & U i

Y R Y e Acetone ' 27 H ;

Y R G Carbon Disulfide | =) N :

- i 79=38-4-=——————-1,1-Dichloroethenec ! & U :
! Y R l,1-Dichloroethane i 6 iU '
o i 540-0F=0m——— e 1,2-Dichlorcethene (total)___ 1 & iy i
| 67 =6b=F———m—mee—— Chloroform ' ) ) :

1 107-06-2———m—ene 1,2-Dichloroethane i 6 U '

i 78=F T~ Z2-Butanone i 1= ] H

i 71-55-b——mm—me o 1,1,1-Trichloroethane i & iy '

i §96~Z3-5—~—————e—eCarbon Tetrachloride i & HE S} '

i 10B-05-4———ee Vinvl Acetate : 13 Tu !

Y e R . Bromodichloromethane i & U i

i 78-87-5—————e——e 1,2-Dichloropropane i 6 U :
10061 =015 cis-1,3-Dichloropropene i ) U i

HIIVA Sl v B R e — Trichloroethene : & U H

H 124—48—1—-—~——--Dibromochloromethane H & U H

i 79-00=5=ccemm 1.1,2-Trichlorocethane : 6 U H

i 71-43-C—cem Eenzene : ' 6 U ;

! 10061—02e6-———-—Trans—f,3—Dich1orcpropene ; =) U :

i 75252 ——mm— Eromoform ! & U !

P 108-10-1——m——em 4-Methyl-Z-Fentanone i 131U '

i 2991-78~b~em—mmm 2-Hexanone H 13 U H

P 127-18-4——mee Tetrachlorocethene ' ) U :

i 79—34—5———————7—1,1,2,2—Tetrachloroethane ; & U '

1 108-88-T-——————e Toluene ; & ] H

i 10B=-90=T e Chlorobenzene ! &6 U !

i 100-41-4eeme Ethyvlbenzene ‘ 6 U '

i 10042~ F e Styrene : 6 U '

STy 1ES0-20-Tm—me e Xvlene (total) : 6 U ;
jﬁ | 75=6F=4—— e Dichlorodifluoromethane : > U '
I P850l 1,2-Dichlorobenzene H U i

7

FORM I VOA 1/8



Thbaia

o l0E6-86-T e l1.Z~Dichlorobenczene
1 9477 e 1,4-Dichlorobenzene

FORM I VOA

1/87 Rewv.



. 1E
VOLATILE DRGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

. N

002849

SAMPLE NO.

E-1Z67 (MW—-17)

~ub Name: SWL - TULSA Contract: (1o)
Lab Code: SWOE Case No.: SWCORF SA5 No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample I1D: =1317
Sample wt/vol: 9.0 f(a/ml) G Lab File ID: 10238
Level: (low/med? LQOW Date Feceived: 0%/20/88
% Moisture: not dec. 21 Date Analyzed: 09/22/88
Column (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATIOM UNITS:

Number TICs found: ) (wg/L or ug/Kag) UG/KG
H : H } i H
i CAS NUMEER : COMFDUND NAME H RT i+ EST. CONC. | Q@ |
3

FORM I VOA-TIC 1/87 Rev.



{ ey

EXFLOSIVES BY HFLC
S0IL (ug/qg)
CLIENT: SWCOE
SWLO#: 21317

SAMFLE ID: 8-1367 (mww—~3)10"

COMFOUNDS RESULTS
ug/ka
HMX 1.6 U
RDX i.8 U
TETRYL 5.5 U
TNT 0.8 U
2.4 DNT 0.8 U

U indicates detection limit

002850

DATE:

10-10-88



18 EFA SAMPLE IO,
JOLATILE CREANICS ANALYSIS DATA EHEET
:
- . ' a1 00l
5 Mame: SWl - TULESS Comtract: SWICORE P {mwd 200D
Lab Code: ZWOE Case No.: ChZ No.: 506G Ngo.:
Metrin: {scil/water) S01L Leb Zample ID: Z-10¢
Sample wit/vaol: = desaly & Lab File ID: 5757
Level: (low/meg)  LO Date Received 08711 /88
» Moilsture: =mot dec. __ 13 Date Analyzed: CQE/146/88
Columr: IoechkSoan) =aCkh 1.0
Ccaz NO. COMPEGUND Gi
: j ; :
I it Chloromethane ; i1 i :
} 74-Bl-Fe——m——————Dromomethnans ! 11 Tu !
| TE-0il-dr e —Viny]l Chloride : 11 vy ;
P FE=00- I ——————=Chloroethans : i1 U !
P Fo-0t-2————————-Methvliene Chloride : & iU i
AT bl Acetone i 1 i i
D S e Carbon Disulfide g A U g
‘ i 7o-38 -4 ——— -—1.1i-Dic niorﬂe+hpn= i & P :
} P 7S i.i-Dichloroetha ; & U :
i PS54 1, »~—D1\_h.LDr‘u=-hem=- {total) i & U '
- Chlcroform H =) U ;
S 1, 2-TDichliorcethans ; & U '
i FB-RI-t————————=I-Eutanone : 11 Hu i
1 7130 i.i.1-Trichleorcethane j - R R i
i & Tetrachlcorids ; . b6 U !
: v 11 Tul J
yo : ) ty i
V7 ; . & L !
R o L s R :iz—l,: ch]u""ﬁruﬁwrp. : &y :
e ~Trichlocroethene i & U ;
e S i Bibromochlorometisa : &5 U |
Y e 1.1.2=-Trichloroethane : & 1y :
V 71i-47-2-————————-Henzesne i & P U i
Voln0Nel-0Z-b—————-Trane-1.Z-Dichlcrorropene i & Pu ;
VTSI e——— ————Eromcform : ' & iy !
P lOg-i0—l g -Methyil-Z-Fentanone : ii ty ;
1 OF1-TE-dmmmm =2 -Hexanaone : i1 U :
V127 -18-4———————-Tetrachloroethens : & U ;
V FE-l4-Tm————————1 .1 .2, Z-Tetrachlorosthane H & iU '
P 10B-28-IT-=—————-Tolusne ; O.s1J :
bOLOE-FO-T m e Chleorobenzerne : AU :
Vo lon-di-4————————Fthvitbencene J & R :
i 100 -4Z-5-——————-Stvyr=ne . : & s
- VO lTE0-20=F = Xwlene (tctal) ' & U ;
\ 7545 -4—-——=~————-Dighlorodifluocromethane : 11 i ;
i §5-50-1=-—————-—-1.2-Dichlorobenzene i 11 VU j
: ' H ;
FORM I VDA . 1/87 Few.
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002854

EXFLOSIVES BY HPLD
E0TL fugr/g:

CLIENT: GuWCpE DATE : n@-Io

SWI_CH Z04a4aR

SeMELE ID: Z-100a (Muw-14)2.0'

DOMFOUNDS REEULTE

SIS

T

oy

2.4 DMT GLe
Zaf DNT O.@ U




s

Gt s = e ~n~1f“A e =F AL NGO,
RSO SV b A S o, T LT OANALYEIZ DAeTA SHEEST
t
. . J 2-100%

s oNazme: DL - TULSA ‘ : SWCOER P AMmw-d pt)
Lan Codder 2000 Cacse Meo.: ZWCOORF =3 No. s S5 MNo. s
FMetriv: {z2oil/weter) S0IL Lab Sample ID: E=1005

.0 lo/mby G Lab File ID: ST LE
LOw Date FRecsived: 0OZ/11/88
w Moisture: mot dec. iE Date Arnalvzed: OE/ /14728
Columm: (maok/capy EATH Dilution Factor: (.0
COMCEMTRAT M UNITE:
ToE MO, CZHFOUND fue /L or ua/koy UGS/HE z
; ! ;
T A~ T~ ————————Chlcromethans : 1z P :
R - : Eromomethane H 1z N ;
VTl e e iyl Chloride i 12 U ;
: ——Cn-orce+hane H 12 % :
: et -Methylene. CHlDr~d= e S eBG T IE :
I et T < Tod — S o o] o S, : 40 1E :
e B Carbon Disulfids Y = U i
} E-4 i=-Dichliorosthens : & . H
! = i-Dichlorcethane : & R '
i Z—Di:h;oroethene {total)i__ 4V ee—————— b  1J ;
i lorocform } & i ;
: Z-Dichlocrosthane : & P U {
H Butancne ; iz U :
; i1, i-Trichlorcethane ; & U '
; ~ton Tetrachloride 1 : s P ;
; 1 cetats . 13U :
i ichlorocmethane : H U ,
. chioropropans . P U :
T i R cig-1.2-Dichlorapropene ' U ]
79-0l-g———————~—-Trichloroethene o b !
124-4F=1=——————=Dibrecmochloromethane U
75-00-5--———————1.1,.,2-Trichloroethanre U
71-43-L-———————-Rencens R
10061 -02-&———==~=Transg-1i.Z-Dichloropro pene U
7=l =————=——=bromctform Ty
108-10=lm————r—==4~Methyvl-Z-Fentanone : R
EFl~-TE-t———————-L—-Herancne ) i Ty

127-18-4———=—=——--Tetrachloroethene

1

/?—34—5—————————1.1.2.‘—T=truchloroethane U
108-88-C=—=——=—=Toluene~ £S5 d
1OE-F0=T - mm Chlorobenzene U
1““—41—4 —————— ——Ethvlbenzene : 8]

Stvrene

ot

IE0-20=7 ——em———= Xvierne (total:
7o-b-f e Dichlorodifluoromethane

Mmoot 00000 0 i

[Ty

5-80-1-———-———-~1,2Z-Dichlorocbenzene

e mm me mm mm mm me e sw wm e et ma me e e = g e e

L L T NI B L I

FOrM 1 VOA

[
~
1)}

Rev



[

robenzene

—————————ee e

— e b = = o=
ST henlene

1o
La

FORM 1 VOA



eupiai

002857

, ; S=100%
ab Mames: ZUlL - TS5 i Contr=ct: PoGimio-4 !O')
Lab Cods: Caze Moo ZUWIORE 283 No.: SIS
Matris: (scil/water) BOIL Lalb Zample ID: S—1003%
Cample wt.vol: .0 dlo/ml)y G Lab File ID: 5748
Level: (low/med) LOW Date Received: Q8/11/85
% Moisturs: neot dec. 18 Dats Analvzed: 02/1&6/88
Column {pech/can) Dilution Factor: 1.9
CONCENTRATION UNITS:
Mumber TICs fourmc: __ O tug/L or ouaAkg) UGB/EG

CAE NUMEBER ' COMFZUND NAME T RT i EEBT. CCNC.

FORM 1 VOA-TIC 1/87 R



VOLATILE ORGAMICE AMALYSIE
' ] 210000
B I =T L (MW -4 1D )
Lab Sample ID: DOSDE
Zamole wt/vol: GOL.500 tadmlly 3 Lab Fils ID:

Level: L low/ mec) D

v Mmizture: not dec. LE

Columm: 4

COMEOURKD

- —

it

- il :
' v LR 1
1 d [ i
: : o ,
: : ;
' ) T - A DRES ;
) M LI ‘| i
! 1 (= .
: L :
! = U :
3 b fear 1
; ; P z
: {rotals____ cud i
* ! ity ;
: ; : 1
! ' '
: oroethane . ' &L P ;
i ~loride, i P '
! : 1 '
] i e i
i = romethans o &1 S i
=R = W ettt 1. Srooropane B ~ 1 N :
o o0el =01 =See——m——ciz-1,3-Dichlorogrcpens ; s1..93U ;
1 75=0]—f———————==Trichloroethene : 1Z20Da :
i 124-48-1———————=Dibromechloromethans . &1 U |
HEA= R S T T T bttt —1,1.2-Trichloroethans ! &1 HR ;
! 71 —dT-Cm— e ——=—Ranzene : &l i !
L 10061 =02—b~==———Transg-1,3-Dichloropropens i = P !
| RS —Tmm—me————=Bromoform i &1 R ;
: 1OE—10—i————————4—Methylr:—Pentanone : 1 R H
1S5 TRy — =T —Henanone ' 120 IR {
i Tetrachlorosthens i &1 VU i
! 1,1,2,2-Tetrachloroethars : &1 T :

: Toluene H 10 BRI
' Chlorobsnzene ; &1 v |
3 Ethvlbenzenes | &1 Yy ;
S R AT e R Stvrena g &t iU ;
fTT0-20-F ==————— Xylene (total) ; 1 Ty i
. V7S Dichlorocdiflucrcmethans i 120 U i
HE e T L e t,Z-Dichlorcbenzene ; Zo Ty :
1 1 1 1,
! ' } ¢
FOoRM I VOA 1787



ey st

i




T

Mame s

i
TS OARAILYETS DAT
DENTIFIED COMED

- - LN T
sl Coder ZHOH : N 2 545
Matris: {solil/watery BOIL
Cample wt/vol: 0 fa/smildy B

Lewvel: {law/med)

Yo oMeoisture: mot dec.
Column (pack/cap?

-
O

i

Nombrer

EF4 BAMFLE NO.
B-100S0

Fece =Tl
AFralvzed:
ion ik ik

1l H 1 i i
M l 1 t ¥
: Taz NUMEBER i COMPOUND NAME i T i 5T . CORCL. =
; .
i
ForpM I VOAR-TIC 1/87 K

]



L

- 100
ab Name: SWL - TULEA Contract: SWCORFE (mw-1<] 10")
Lab Cods: ZUH Case No.: SWCCEFR 485 No.: E0E NMoL:
Matrix: {scll/water) EOIL Lab Sample ID: E=100F
Eamole wt/vol: 4.0 ta/mL)Y G Lab File ID:
Level: ({low/med) MED Date Received: QZ/11/8&
v Moisture: not dec. i1z Date Analvz=d: wE/DT/ZZ
Column: {pack/can) aF Diluticn ctor: 1.7
CONCENTRATION UMITS:
CrRE NO. COMEOUND (ug/L or ug/kg) UG/ HG ]
| ; | :
i Chlgreomethane ; 15 v U ;
| A5 -F— - Bromomethane i i U :
TS0l -G Vinyl Chloride ' 1 PuU '
VTS0 Chlorcethane ! 1 T !
P TS0 —— Methvlene Chloride } iy ;
HE W e R i R et Acetone : 1 P ;
) S-15-0———————— Carton Disulfice : £ vid :
HEEE A T R 1.,i-Dichloroethens ] TED iU
T e e e t.1-Dichloroethane i TAHG U ;
| SAD-Ef—0m——————— i ,2-Dichloroethene {(total)____1 7&D 0 d
| &7 =gt ——— Chlcrofaorm i 760 U '
R R R i.,Z-Dichlorcethane ; Te 3 u
o 7E —Imm———————T-Rutanocne i 1200 U ;
71 —hpm————— i.,1,1-Trichlorcethane : 7 &L R
POSE Se——————— Carbon Tetrachloride Vo T & U i
T LOE-0E~dm—mmm——=Viny]l fcetate ; 100 iU 1
e Bromodichloromethane i : 7 A0 s
V' TE-BT-fmm——————=1 Z-Dichloroprocpane i < Te0 Y
VoLloEl -0l B cig~1l.2-Dichlorcoropene i T & HA :
A e 8 B R e et Trichloroethene r TEQ U
I e o —Dibromochloromethane H ThEO U :
| 7F=00=5-—m e 1.1, 2-Trichloroethane i 7&0 U
i} 71-43-Z-~———————Egnzene ! 760 U j
VlOGel-0E-bmm Trams—1,Z-Dichloropropene : Tt v
! 7SS = R ——————Lromcform ; Teooo iy '
10810l m—————— 4-Methyl-Z-Fentancne ; pR=IS RN ;
i S51-T8-b—mmmm——— I-Hexanone i iS00 Yy ;
! 127-183-4—-~—=——==-Teztrachlorcethene i 760 U
) TE-I4-8em—mm e 1.1,2.2~Tetrachloroethane ; 1TO00 U
 10g-38-F-—————--Toluene : TED U X
PLE-RD-T e Chlorokenczere H T& U
Vo044l i ———— Ethvlibernzere ! TEOD U
VL0042 -5-mmmmm Styrene : 760 U
VITE0-20-T — Xylene (total) ; 760 U i
HI e e o Dichlorodiflucromethane H 1500 i
P S-Sl 1.Z2-Dichlorobenzene : 13500 U
H ' ' ; N
FORM 1 VO& 17287 FRev

VOLATILE CRGAMICE il

00286 1=r~ zoimF

t
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+

) —
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.
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VOLATILE

TENTAT

+ ™

i
CREANITE anal
.
IVMZLY IZENTIFI

002863

EFA SAMFLE

NG.

FORM 1 VOA-TIC

S

)
1]
. ' b B-1005
walr Names LWL — TULSA ! Comntract: SWCORF w1 Y IO')
et Code: SR Case Ngo.: SWIORF SAS MNe. SD6 No.:
Paetrisi: (scil/water) S0IL Lab Seample ID: S=1005
Sample wt/vol: 2.0 (g/ml)y G Lab File ID: =235
Level: (low/med) MED Date Received: ng/i11/288
W Moisture: not dec. 1e Date mAralvoed: QB/2Z/2F
ot tomachk/ cap) CAaF Dilution Factor: 1.0
COMUENTRATION UNITS:
Mumber TIC= found: i (ug/L or uva/ka) UG/HE
b L} 1 1] i ]
H ] 1 ] ) 1
' Tos NUMEER H COMFOUND NAaME ' ~T 1 EST. CONC. Q '
! i, PUNENOWN COMFOUND ) 17.%2 1 760 tJ )
] : . t 1 L )
) 1 1 i) 1

s
(=24

1/

Rew



Tt

002864

SIVER RY HFLD
QoI (un/g?

DQTT:
CLIENT: QECOE STE

SWL_O# ¢ T0&AT

!
capelE 1D:  B-100S (MW-14) 1O

ol
m
()

4
H

{
=
{i

COMFOUNDS

=t

1 '
LM e J
Voee b 1 !,
RD¥ 1

2 - .
TETRYL ]

IR RN O RN

TNT

¢ g
2,4 DNT 0.2 o
2,4 DNT 3.8 1



Name: SWL - TULSA Contract: 2!
Lab Codesr SWoe Caze Ne.: SWOORE SAS No.: SDG NoL s
Matrix: (seoil/water) SOIL Lab Sample ID: ZJ1055
Sample wt/vel: .0 flog/mbl) @ lLab File ID: 19117
Level: (low/med) LOW ‘ Pate Received: 09/08/388
“Z ‘Moisture: rot dec. 19 Date Analvr-ed: Q9/08/88
Column: {pack/cap) CAF Dilution Factor: 1.0
. CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/kKg) UG/EG @
i 74-BT7 -t ——— Chloromethane H 12 U H
P 74-8I-F e Bromomethane ! 121U '
N I e D T Vinyl Chloride ! 12 U :
i 75-00- T Chloroethane } 1z R :
I L R e Methylene Chloride ] & i
N N e et Lt Acetone ! 1= i H
e B e L Carbon Disulfide ! 5 N '
P 7584 l1,1-Dichloroethene i & U '
i 7&=34-EZe———=———=1_.1-Dichlcroethane i & Iy H
! S40-3F-(———————— 1,2-Dichioroethene (total)___ ! & U4 i
| ST —bh=I e ———— Chloroform i 5 U H
V107062 ——— 1,2-Dichlocroethane i & 1y i
i 78-®i-I-———m—m——2-~Hutanone i 12 P H
V' 71-58-hm e 1,1, 1{-Trichloroethane : & Y !
1 562D Carbon Tetrachloride ; é U i
¢ 108-05—-d———————— Vinyl Acetate ' iz U i
1 7527 -4—-————————Eromcdichloromethane H b U :
i 7B8-BV-F-—m—————— 1.2-Dichloropropane H & VU :
10061 -01-5~————-— cis—1,3-Dichloropropene H 6 U '
i 79-01l-bm— Trichloroethene : 6 U :
i 124-48-] —————cw— Dibromochloromethane ' 6 s !
i 79-00-5——————=—— 1,1,2-Trichloroethane i & U '
| 71-40-C——mm e Benzene ' =) U ;
i 10061 -02-5——————Trans-1,Z-Dichloropropene ! & Y H
| 7E5-25-2———mm———— Bromoform : & U :
i 108-10=]——-m———— 4-Methyl-2-Fentanone i 12 U H
- I 5R1-78-b-——m———— 2-Hexanone i 12 U :
i 127-18-4~~r e Tetrachloroethene ! & U ]
i 79-T4-5-————m———— 1,1,2,2-Tetrachloroethane i & iy g
i 108-23-Fm———m———— Toluene ! & 1 i
1 10B=F0=T7 Chlorpbenczene ' S5 iU |
P100-4l-dmmmm e Ethvlbenzene i b U :
L B e Stvrene : & N ]
b IEE 0207 ——————— Xvlene {(+fotal) i & U '
R et St Dichlorodifluoromethane : 12 Hu i
iR ! 12 '
7

00286~

1A EFA SAMPLE NO.

YOLATILE ORGANICS ANALYSIS DATA SHEET

1

ul

1

'

i S-1292(MW—-135)
'

FE-50-1—mmmm———— l1.,Z-Dichloraobenzene

FORM I VOA 1/8

Rev.



S

002866 :»

FORM I

VoA

1/87 Rev.



VOLATILE

. 1E
ORGANICS ANALLYSIS DATA SHEET

TEMTATIVELY IDENTIFIEZED COMFOUNDS

EFG SaMPLE MO.

00286%——,

S—1292 (M-15) .

o MName: Sl - TULSA Contract: 2. 3
lLab Code:» SWOE Case No.: SWCORF SAS No.: . 503 No.:o
Matr: (soi1l/water) S0IL Lab Sample I1D: Z105%
Sample wt/viol S.0 (g/my G Lab File ID: 10117
Level: (low/med) LOW Date Received: Q2/08/82
% Moisture: not dec. 18 Date Analvred: 0%/03/88
Zolumn {pack/cap) CAF Dilution Factor: 1.0
CONCENTRATION UNMITS:
Number TICs found: _ 0O (ug/L or ug/Kg) UE/KE
; CAS NUMBER ; COMFOLUND NAME ; RT ; EST. CONC. ; Q ;

) ]
1 ]

FORM I VOA-TIC

1/87 Rev.



syt

EXFLOSIVES BY HFLC

SOIL

CLIENT: SWCOE
SWLO#: 21088

SAMFLE ID: B8-1299 (mMw-1s)2

COMPOUNDS

HMX
RDX
TETRYL
TNT
2,4 DNT

U indicates detection limit

(ugr/g)

FRESULTS
ug/kg

S e
0owuoo
cCccCccc

002868

DATE:

10-10-83



1A EFR SAMF

FLE NO
VOLATILE ORGANICS ANALYSIS DATA SHEET
h B-1Z00(rk—15)
b Nam=: SWL - TULSA Contract: ! 10"
Lab Code: SWOW Case No.: SWCORF SASE No.: EDG No.:
Matrix: (=soil/water) SOIL Lab Sample ID: 21054
Sample wt/vol: 9.0 (g/mL) G Lab File 1D: 10118
. Level: (low/med) LDOW Date Received: 0e/08/88
7% Moisture: not dec. 19 Date Analyzed: 03/08/8&
Column: (pack/cap) CAF Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMFOUND tug/L or ug/¥g) UG/KD Q
] i i H
} 74-87 -0 Chloromethane ! 12 iU :
i 74-BI-9~——————— Bromomethane ! 12 1y :
i 75-01-4——em —— Vinyl Chleoride ; 12 U !
P 7500 T Chloroethane ! 12 U '
i 7509 -2——m——e— Methylene Chloride H & U i
I Y e Acetone i 8 iJ :
: S—15-0———me e —— Carben Disul fide ' é& U H
" i 75=I54———mm— 1,1-Dichloroethene ! & U ]
i | 75=34-C=—m—cmeem 1,1-Dichloroethane ! & U '
i S40-59-0m———ee—— l1,2-Dichloroethene (total)___ ! & U '
V87 =bb6-T e Chloroform ! 6 U '
it 107062 1,2~-Dichloroethane : 6 U :
i 7B=-9i-F=—=—ee—ee-2-Butanone H 12 U ;
. ! 71-3S53-b~———e—— 1,1,1-Trichloroethane ! C) U :
i $96-23-5-——=——===Carbon Tetrachloride : &6 U :
P 108-05~4 e Vinyl Acetate ! 12 U '
1 75-27-4-~——~————Bromodichloromethane H ) U !
| 78-B7-S————————e l1,Z2-Dichloropropane ' & U :
i 10061 -01-F—wem—- cis-1,Z-Dichloropropene H 6 U ;
Y - Trichloroethene i & W :
! 124-48-1 ———mee Dibromochloromethane ' 1) S H
i 79-00-G=—mmm———— 1,1,2-Trichloroethane H & U :
{ 71-43-2-=—=—we———-Henzene’ ! b6 U :
4 10061-02-b—————- Trans-1,3-Dichloropropene H & U :
i 75-25-2———————e- EBromoform H 6 U !
P 10B-10-l————m—em 4-Methyl-2-Fentanone ! 12 1y !
1 591-78-b6-——-———- 2-He:xanone ' 12 U :
i 127-18-4-mmmme e Tetrachloroethene i 6 U H
i 79-34-5~===>--—=1,1,2,2-Tetrachloroethane____! 6 U !
i 108-88-3————==—=Toluene ' 6 iU '
i 108-90-7—==ceeee Chlorobenzene ' & U '
P 100-4] -4 Ethylbenzene H & U :
! 100-42-5m—m—m—ee Styrene ! 6 iU !
i 1330-20=-7w—————— Xylene (total) ! & iU i
| 73-69-4—————-u—— Dichlorodifluoromethane ! 12 U :
! 95-50-1————m——— 1,2-Dichlorobenzene ; 12 U '
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S47-73-1-m———— 1,4-Dichlorobenzene
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VOLATILE CRGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

002871, .,

P B-1Z00(MW-19) |

_-b Name: SWL - TULSA " Contract: 10’

Lab Code: SWOR Case No.: SWCORP SAS No.: SDG No.:

Matrin: (soil/water) SOIL Lab Sample ID: 2105¢

Sample wt/vol: 2.0 A(g/mL) G___ Lab File ID: 10118

Level: (low/med) LOW Date Received: 09/08/88

% Moisture: not dec. 19 Date Analf:ed: Qe/08/88
Column (pack/cap) CAF Dilution Factor: 1.0

CONCENTRATION UNITS:

Number TICs found: __ 1 (ug/L or ug/kg) UG/KG

1 ; y ! ) '
; CAS NUMEER ; COMFOUND NAME E RT ; EST. CONC. g Q g
.1“TT?ZT?T”““;Z?SZSZTTTTTZT?Z?EZSEBTTTZ§'=‘f?I6“g “““““““ 3= 10
“2

FORM I VOA-TIC 1/87 Rev.
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REQUEST FOR SLUG TESTING WELLS MW-1 THROUGH MW-15
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DISPOSITION FORM

For use of this ‘orm, see 4R 340.15 the proponert apncy '3 TASO

REFERENCE OR OFFICE SYMBOL SUBJECT
C7SWF-ED-G (415-10f) Request for Slug Tests - Ground-Water Quality Asscssment,
Longhorn Army Ammunition Plant, Marshall, TX
jr‘/
F? THRU CESWF-ED-G gkf FROM  CESWF-ED-GG B ,;}?O“’E 18 August 1988 CMT

FITZGERALD/rg/4-3221
TO CESWF-ED-GG (Core Drill Unit)

1. Request 15 newly installed monitoring wells (MW-1 through MW-15) at the Active Burning
Grounds be slug tested following the attached procedures. Well locations are shown on the
attached layout. '

2. All persons participating in these slug tests will have had at least 40 hours of training
in personnel protection and safety procedures for hazardous waste operations.

3. Slug test wells in the following order: MW-15, Mw-14, MW-13, MW-11, MW-10, MW-8, MwW-7,
MW-9, MW-12, MW-3, MW-5, MW-6, MW-4, MW-1, and MW-2. The purpose of this order is to test
least likely contaminated wells first to decrease the chance of cross-contaminating wells.

4. Water removed from wells may be discharged on the ground a distance sufficiently away from
the well to prevent the water from re-entering the well bore with the exception of the
following wells: Mw-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-14, and MW-15. Water removed from
these eight wells should be contained in 55-gallon drums and be discharged to a sump to be
designated by LHAAP. Point of contact for obtaining drums and locating an appropriate sump is
Jerry Thurman, Morton Thiokol Environmental Office, telephone 679-2219,

5. Should wells recharge too quickly for taking at least the first 10 minutes of water level

'dings, start the slug test over by letting the static water level recover, then bail as
wwch water as needed so that recovery is slow enough to record at least 10 water level
readings.

6. The following safety procedures shall be followed while performing slug tests at the
Active Burning Ground:

a. Ground-water contamination identified has been due to methylene chloride and
trichloroethylene, both volatile organics. Concentrations in the ground water have exceeded
1,000,000 ppb for methylene chloride and 100,000 ppb for trichloroethylene. It is therefore
important to monitor the breathing space around the drill rig during a slug test. Gas
detector tubes have been provided for this. Following the manufacturer's directions, take a
reading for both methylene chloride and trichloroethylene at least every hour during the slug
test and record any readings on the field data sheet. Operations shall be shut down and
personnel shall leave the area under either of the following two conditions:

(1) Methylene Chloride - Average concentration exceeds 500 ppm
over an 8-hour period

(2) Trichloroethylene - Average concentration exceeds 100 ppm
over an 8-hour period

Do not resume testing until]l further instructions are given from the office.

b. High concentrations of these volatile organics can irritate the skin and eyes.
Nisposable rubber gloves should be worn when prolonged skin exposure is expected during
1lling and sampling procedures. If the skin becomes wet, wash promptly with soap and water.
If the eyes are contacted, irrigate immediately with a lot of clear water. Seek medical help
immediately.

c. If swallowed., induce vomiting with Ipecac. Seek medical help immediatelv.

FORM L4 S EDITIONS w!
DA AUG 8O 2496 REVIOU S WILL BE USED
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CESWF-ED-G 18 August 1988
.}JECT: Request for Slug Tests - Ground-Water Quality Assessment, Longhorn Army Asmunition
Piant, Marshall, TX

d. A telephone is located in Burning Grounds office by the gate. The Morton Thiokol
Environmental Office can be called for any emergency situation. Other emergency numbers are
also listed below.

Morton Thiokol Envirommental Office 2774
Ambulance 0
Fire Department ' 17

7. The LHAAP POC is Mr. Don Maley, Chief Engineer, telephone 214/679-2613.

8. Provide completed field data sheets to Chief, Engineering Geology Section, after all slug
tests have been performed.

9. Charges will be made to RA8213829080176.

el Bersedt™

2 Atchs HAROLD C. BARNETT
Acting Chief, Engineering Geology Section
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SLUG TEST PROCEDURES:

1. Decontaminate bailer and length of sandline equivalent to well depth
by steam cleaning using a nonphosphate detergent and rinsing with
distilled water.

2. Decontaminate water level indicator probe and length of cable
equivalent to well depth by thoroughly rinsing with distilled water.

3. Measure depth to bottom of the well (BOW) to nearest 0.0l foot using
marked top of well casing as reference.

4. Measure static water level (SWL) to nearest 0.0l foot. Record time.
5. Compute 100 percent recovery water level (100 RWL) for fast

recharging wells and 85 percent recovery water level (85 RWL) for slow
recharging wells.

100 RWL
85 RWL

SWL
BOW - (0.85 x RWL), where RWL = BOW-SWL

6. Put bailer in bottom of the well.
7. Record water level with bailer in well (BWL). Record time.

8. Begin slug test when BWL = SWL. Remove bailer. Note time (fe) and
immediate water level (WL) after water is removed. :

9. Record water 1level measurements every minute for the first 10
minutes, every 5 minutes for the next 20 minutes, then every 10 minutes
for the next 30 minutes. If the well has not reached 85 percent
recovery after 1 hour from#o , continue to read water levels at
20-minute increments for the next 2 hours, then every hour until
complete. -

10. Stop recording water levels after 100 percent recovery (100 RWL) is
achieved in fast recharging wells, or 85 percent recovery (85 RWL) is
achieved in slow recharging wells.

11. Record amount of water bailed from the well. Either calculate
using\/ =1l , Or measure amount collected.

12. Under "Remarks," note any problems or unusual characteristics while
testing.

13. Person performing slug test should initial the data sheet.
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APPENDIX U

COMPLETED SLUG TEST FIELD DATA SHEETS
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APPENDIX V

REQUEST FOR WATER SAMPLING 25 WELLS



! L ISPOSITION FORM

& —

Gor unA of this form,_ see AR 340-15; the proponent agancy is TAGO.

REFERENCE OR OFFICE SYMBOL SUBJECT .
...SWF-ED-GG (415-10f) Request for Water Sampling - Ground-Water Quality Assessment,
' . [ﬁ/ Longhorn Army Ammunition Plant, Marshall, TX
il e
Y THRU CESWF-ED-G ¥ FROM  CESWF-ED-GG P/ O e September 1988  CMT1

TZGERALD/rg/4-3221
TO CESWF-ED-GG (Core Drill Unit)

1. Request 25 monitoring wells at the Active Burning Grounds be sampled in accordance with
the attached procedures. Well locations are shown on the attached layout.

2. All persons participating in this water sampling will have had 40 hours of training
in personnel protection and safety procedures for hazardous waste operations.

3. Sample wells in the following order: Mw-15, MW-14, MW-13, MW-11, MW-10, MW-8, Mw-7,
MW-9, MW-12, MW-3, MW-5, MwW-6, MWw-4, MW-1, Mw-2, C-2, C-3, C-5, €-4, 109, 123, 124, 125,
129, and 120. The purpose of this order is to test least likely contaminated wells first
to decrease the chance of cross-contaminating wells.

4. Water sampling may be combined with slug testing & well by performing the slug test
first, then continuing to purge the well after the slug test is complete.

5. Water removed from wells during purging may be discharged on the ground & distance
sufficiently away from the well to prevent the vater from re-entering the well bore with
the exception of the following wells: MWw-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-14, MW-15,
129, and 120. Water removed from these 10 wells should be contained in 55-gallon drums
~ud be discharged to a sump to be designated by LHAAP. POC for obtaining drums and locating
1 appropriate sump is Jerry Thurman, Morton Thiokol Environmental Office, telephone 679-2219.

6. If a well bails dry during purging and is too slow recovering to sample on the same
day, take samples the following day.

7. Persons taking water samples shall wear clean disposable rubber gloves for each well
sampled. Gloves shall also be worn in the laboratory when preserving samples.

8. Fill out jar labels in indelible ink. Completely seal labels with clear tape when
applying to sample bottles.

9. The parameters ph, conductivity, and temperature shall be measured twice while sampling
a well. The messurements will be made at the start of sampling and again immediately after
all samples have been taken. Record both sets of measurements on the Field Data Sheet only.

10. A wvater sample taken for ph, conductivity, and temperature shall sgerve two purposes.
One is to measure these parameters in the laboratory. Record these measurements on the
Field Data Form. The other purpose for taking this sample is to top off any samples in
the laboratory that weren't overfilled in the field. Discard the sample once all samples
for the well have been properly preserved and packaged for shipment.

11. Ice is available from Morton Thiokol, Inc., for packing samples. The POC is Jerry
Thurman, telephone 679-2219.

12. sShip samples to Southwestern Division Laboratory the same day they are taken: The

(../ddress and telephone number are: U.S. Ammy Corps of Engineers, Southwestern Division

fraboratory, 4815 Cass Street, Dallas, Texas 75235-8011, telephonme 214/905-9130.

13. The omn-site laboratory is located in the Corps of Engineers field office building,
telephone 679-2513. Debbie Fitzgerald will be present to assist in the first week of

sampling.

. DA fForm 2496 PREVIOUS EDITIONS WILL BE USED GPO : 1987 D - 172-428
S
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{. . SWF-ED-GG 7 September 1988
SUBJECT: Request for Water Sampling - Ground-Water Quality Assessment, Longhorn Army
Ammunition Plant, Marshall, TX

14. The following safety procedures shall be followed while taking water samples at the
Active Burning Ground:

a. Ground-water contamination identified has been due to methylene chloride and
trichloroethylene, both volatile organice. Concentrations in the ground water have exceeded
1,000,000 ppdb for methylene chloride and 100,000 ppb for trichloroethylene. It is therefore
important to monitor the breathing space around the well during purging and sampling. Gas
detector tubes have been provided for this. Following the manufacturer's directions, take
& reading for both methylene chloride and trichloroethylene at least every hour during purging
and record any readings on the Field Data Sheet. Operations shall be shut down and personnel
shall leave the area under either of the following two conditions:

(1) Methylene Chloride - Average concentration exceeds 500 ppm
over an 8-hour period

(2) Trichloroethylene - Average concentration exceeds 100 ppm
over an 8-hour period

Do not resume sampling until further inmstructions are given from the office.
b. Righ concentrations of these volatile organics can irritate the skin and eyes.
Misposable rubber gloves should be worn when prolonged skin exposure is expected during
( irging and sampling procedures. If the skin becomes wet, wash promptly with soap and water.
If the eyes are contacted, irrigate immediately with a lot of clear water. Seek medical
help immediately.

¢c. If swallowed, induce vomiting with Ipecac. Seek medical help immediately.

d. A telephone is located in Burning Grounds office by the gate. The Morton Thiokol
Environmental Office can be called for any emergency situation. Other emergency numbers
are also listed below.

Morton Thiokol Envirommental Office 2774

Anmbulance 0

Fire Department 17
15. The LHAAP POC is Mr. Don Maley, Chief Engineer, telephone 214/679-2613.

16. Provide copies of the completed Field Data Sheets, Field Data Forms, and Chain of Custody
Forms to Chief, Engineering Geology Section, after all water samples have been taken.

17. Make charges to RA8213829080176.
(QAtchs ROBERT C. BEHM
Chief, Engineering Geology Section



002886

WATER SAMPLIRG PROCEDURES:

DECORTAMIRATION:

1. Water level wmeasuring equipment shall be decontaminated prior to
each use by thoroughly rinsing with distilled water.

2, Purging equipment shall be decontaminated prior to each use by
steam cleaning with a nonphosphate detergent, then thoroughly rinsing.
with distilled water..

3. Water sampling equipment and laboratory equipment shall be
decontaminated prior to each use using the following procedures:

a. Thoroughly wash with a nonphosphate detergent.
b. Rinse with tap water.

"'¢. Rinse with dilute hydrochloric acid (10 parts distilled water
to 1 part HCl).

d. Rinse with distilled vat;r.

e. Rinse with pe'sti.cia; grade hexane.

f. Rinse with pesticide'grade methanol.

" PURGING: o " _

1. Decontaminate bailer and length of sandline equivalent to well
depth by steam cleaning using a nonphosphate detergent and rinsing
with distilled water.

2. Decontaminate water 1level indicator by thoroughly rinsing with
distilled water.

3. Measure 'depth to bottom of the well to the nearest 0.01 foot using
marked top of well casing as reference.

4, Measure depth to water to nearest 0.01 foot.

5. Calculate standing columm of water in feet by subtracting depth
to water from total depth of well.

6. Calculate number of gallons to be bailed by wultiplying standing
column of water by 3.
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7. Begin bailing. Record start time.

8. Stop bailing when three casing volumes of water have been removed
or the well goes dry, whichever occurs first. Record stop time.

9. Record approximate amount of water bailed.

SANPLING:

1. Begin taking water samples after water level has recovered in well.
2. Record depth to water prior to sampling.
3. Record time begin sampling.

4. Record type of sampler (e.g., dedicated stainless steel, dedicated
PVC, portable teflon, etc). :

5. Collect samples in the following order:

a. pH/conductivity/temperature - collect in clean beaker. Measure
immediately at time of collection. Recorded value of pH and conductivity
:hould be an average of four ‘readings. Discard sample.

b. Volatile organics (VOCs) - Overfill three 40 ml1 glass wvials.
No air or bubbles in sample. Ko agitation. )

c¢. Total organic halides (IDX)'- Overfill two glass liter bottles.
Preservative to be added in lsboratory.

>

d. Metals - Overfill one plastic liter bottle. Preservative to
be added in laboratory.

e. Nitrite/Nitrate - Overfill .one plastic 1liter bottle.
Preservative to be added in laboratory.

f. Chloride -~ Overfill one plasfic liter bottle.
g. Explosives - Overfill two glass liter bottles.

h. - pH/Conductive/Temperature - Collect in clean beaker and measure
as in Step a. Also fill one glass 1liter bottle for 1laboratory

measurements.
6. Record time at end of sampling.

7. Describe recharge rate (e.g., immediate, fast, slow, etc).
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8. Record number of each type of sample container taken. For example:
three vials, four liter glass, and three liter plastic would be 3/4/3.
Don't count the glass liter bottle taken for ph/conductivity/temperature
because this sample will be discarded prior to shipment. However,
do include duplicates and blanks.

9. Record the parameter for duplicates, travel blanks, or equipment
blanks when taken. '

10. Shipping information should be filled out after samples are
preserved.

11. Under "Remarks,”™ note any problems with the well structure or
unusual characteristics while sampling.

12. Person collecting the samples should initial the data sheet.

DUPLICATES, TRAVEL BLANKS, AND EQUIPMENT ELANKS:

l. . The sampling pattern for duplicates, travel blanks, and equipment
blanks is shown on the attached table.

2. A duplicate sample consists of the same number and type of containers
as taken for the original sample for a specific parameter. Duplicates
are taken, preserved, and labeled in the same manner as the original
sample, but have the word "duplicate™ included on the label. -

3. Travel blanks for a specific parameter conmsist of distilled water

placed in the required number and types of containers for that parameter.

" These are placed in the ice chest prior to sampling a well.  Travel

blanks are then preserved and labeled in the same manner as the original"
sample, but have the words "trawvel blank™ included on the label.

4. Equipment blanks for a specific parameter are taken from either
the bailer used to purge a well or the portable bailer used to sample
a well. An equipment blank is made after the equipment has been
decontaminated but before the equipment is used at the well. The bailer
is rinsed with distilled water. The rinsate is collected directly
off the bailer in the number and types of containers specified for
the parameter. Travel blanks are then preserved and labeled in the
same manner as the original sample, but have the words “EQUIPMENT BLARK"
included on the 1label. Specify either "PURGER" or "SAMPLER" on the

label, also.

5. All blanks should be appropriately noted on the Field Data Sheet
for the well where they are taken.

6. A separate Field Data Form and Chain of Custody record should be
filled out for blanks taken at each well.
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PRESERVATIOR:

1. Eeep all samples packed in ice until delivered to SWD Laboratory.
2. Preserve samples at a laboratory set up on-site.

3. Preserve water samples in the following manner for the parameters
specified.

a. Volatile Organic Compounds (VOCs) - Ko bubbles or air space
in vials. Keep on ice at 4°C. :

b. Total Organic Halides (TOX) - No bubbles or air space in bottles.
Add enough sulfuric acid (H3S0;) to bring pH to <2. Add 1 ml1 sodium
sulfite solution. '

¢. Metals (As, Ba, Cd, Cr, Pb, Hg, Ni, Se, Ag, Zn) - Add emough
nitric acid (ENO3) to bring pH to <2.

d. Nitrite/Nitrate - Add enough sulfuric acid (H3504) to bring
pH to <2. :

e. Chloride - Keep on ice at 4°C.
f. Explosives - Keep on ice at 4°C.

g.- pH/Conductivity/Temperature - Make readings same as for the
field. Record on Field Data Form. Discard sample after all other
samples for well have been properly preserved.

4. Complete labels showing sample has been preserved and sign. -
SHIPPING:

1. Pack all containers securely in ice chest, one well per chest.

- Include blanks for that well number.

2. Fill chest completely with ice.

3. Record chest number, strap number, and bus bill number on Field
Data Sheet and Field Data Form. Fill out and sign Chain of Custody
Form.

4. Make two copies of Field Data form and Chain of Custody Form.

5. Enclose a sealed plastic bag containing one copy each of Field
Data Form and Chain of Custody Form in ice chest.

6. Close chest and secure with shipping strap.

4
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7. Apply appropriate labels for shipping. Ship ice chests by bus
each night to SWD Lab. Call SWD the folloving morning to tell them
how many ice chests were sent.

RECORDKEEPING .

l. Three forms will be filled out for each well sampled. These are
Field Data Sheet, Field Data Form, and Chain of Custody Form.

2. Copies of each form will be distributed in the following manner:

a. Field Data Sheet - One field copy
- One copy to CESWF-ED-GG

b. Field Data Form - One field copy
-~ One copy to CESWF-ED-GG
= One copy to CESWD-ED-GL

¢. Chain of Custody

' Form - One field copy
= One copy to CESWF-ED-GG
= One copy to CESWD-ED-GL

3. All bus tickets will be kept in the field.



002891

SeompLiNG FiAr
- ForR.—

DUFLICATES, TRAVEL ELANKS, & LOU/NVLENT BLINES

FREAMETEL
UELLNo. | VaCs | 78x |rmetsls [n/W | G/
M- D )
M- 2. P
mu-3 D
mw-4 =)
Mmw-5
mw-§&
Nw-7 T
Mw -8
M -G
Mw-/0 D
mw-// D
Muw-f2 D
7Nu~42 o)
mw-/¢ D
nu-ls D
C-2 T
c-3
c-4
C-5 D

/09 D
/20 D

7”23 D
2y )
125 T
129

V-3.7-78

M ™

WAL

D= dup heate
“T=t7avel blant
£ = eguipment blonkt



002892

SAmeLe &/Jrﬁn«/éz_
- AND —

T Zeseeviarion) Fian)

VIALS
3 4o ml Voes e Full
GLASS
ya © Liter /I/D-)( Full )
o2z w/ {50y
I m| Sadivm Solfite
> Liter Explosifes Joo.
/ Lie  phldfp  Drupone
TPLAST IC.
| Liter Metals pHez v/ HNos
(B0, P Hg i Sehg 20)
] Liter Nitride /I\[:‘Jrrm‘c pH<2 wl #/2504

[ Liter Chloride_ J"c,



-

002893

GROUND WATER MONITORING WELL
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location Date

Site Well number

Number of containers in shipment: Parameters sampled:

glass plastic pH
conductivity
liter TOC .
Hardness as CaCO0O3
vial metals, total x
CoD
hexavalent chromium
alkalinity
chloride
sulfate
TOX
nitrate
volatile organics volatile organics
————————————————— semnli-organics
regular detection limits ____ total hydrocarbons
0.5 ppb detection limits BTX

EXPLOSIVES
x AB, Ba, Be, Cd, Cr, Pb, Hg, Ni, Se, Ag, Zn, Fe! H-n: Hg: K;
Na, Ca, Cu
X ___ _ (all of the above)

CUSTODY RECORD
signature and title

Relinquished by Received by Date

AR

Time
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GROUND WATER MONITORING WELL
‘ FIELD DATA FORM

Location

Site

Well pumber

Rate of recharge

Csg diameter

Date

002895

Type of sample

Csg type

Riser elevation

Depth to water
from top of casing

Depth to water
at time of sampling

Water table

pH

Conductivity, unhos/cm

Meter type and model

Tiwme of measurement

Time of sampling

Measuring device

Time of measurement

Meter type and model

Time of measurement

Temperature

Chest %

Strap #

Bus bill

Notes concerning condition of well, odor , color, and any problems:

Sample collector
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APPENDIX W

COMPLETED WATER SAMPLING FIELD DATA SHEETS
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APPENDIX X

COMPLETED GROUND-WATER MONITORING WELL DATA FORMS
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location ZOA}G//IIA/ Date I 19-5&
Site /{(77”5 //’IIQA/’/‘/G &dw\l"f Type of sample &Ll A
Well number ZZ“/"/ Csg diameter _%Z____ Csg type __é__

Rate of recharge _ «/7/0dérd

Riser elevation

Depth to water ‘ .

from top of casing 25.39 Time of measurement / 52—')‘ (9/"/56)
Depth to water -

at time of sampling 28.22. . Time of sampling 0903 (9//7/98')
Water table Measuring device ,prcw"fdof 51963

PH £. f Time of measurement ﬁ_/gmd X2d-00

Meter type and nodels. /8 & o

Conductivity, unhos/cm —gﬁé— Time of measurement /& 50
Meter type and model @M 27088 Temperature /8°c

Chest # _Q~-15 Strap # _ — Bus bill _ —

Notes concerning condition of well, odor , color, and any problems:

Fraen VALUES: pr‘/ C.7  Cons. 24888 ~Tomp 22°% (0?0:3)
o .8 Con. 294mS Temp 22 (0933)

/e,},m@odar sty white 1. Qotor-

Sample collector M&M&
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location /4-0’7]9/70f’7 Date q,// 7/58
Well number /27U ~2 Csg diameter # ” Ceg type >S5

— T
Rate of recharge ‘t!/&r:/"ﬁ*S/oaJ \‘

Riser elevation

Depth to water ‘ .

from top of casing 23.36 Time of measurement /308 (1//‘/”)
Depth to water

at time of sampling 3.3-5é : Time of sampling osn (7/,’/98_)
Water table Measuring device J@gﬁ_&d[ﬁ&f&ﬂ”5~3
pH é . é Time of measurement yyL-X-)

Meter type and model /‘t{f””” a2y -00

Conductivity, unhos/cm « 55 mS Time of measurement / 7oo
Meter type and model L& FerER. 270858 Temperature /4%
Chest # _(- /‘/ Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:

Freld Valves: Q e LCown. 2:38M5 “Temp 22% @en}
p#/ L3 Cows. 24875 Temp 22.5%  (o837)

\eryrstrong: oder:: MMl ky white i Colo.

’
Sample collector D_‘i_’s;gg_a-(d .
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GROUND WATER MONITORING WELL
FIELD DATA FORM e

Location 1—0057/7 orn Date 7/ 30/ 88
Well number /ZZ7&-3 Ceg diameter . A Ceg type _ 55

Rate of recharge 5/0“)

Riser elevation

Depth to water

from top of casing 25 '7'{ Time of measurement 237/

Depth to water

at time of sampling 25"5 . Time of sampling /525

Water table Measuring device _gpe Jrdicator 5/¥53
pH 6.2 Time of measurement /&30

Meter type and model //ann._r OE2¥-00

Conductivity, unhos/cm / géﬁl uas Time of measurement / &30
Meter type and model Cole Farrmelr 27058 Temperature 2¢°<

Chest # _C-/2 Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:

Freld Yolves: pH é:-0 Cond. 1867 4S _Temp 23% (1525)

o# &/ Cord. /850 45 Temp 2¥% (/550)

ST e o)

Sample collector Qﬁ#ﬂd
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location l—aﬂg/w/ﬂ Date q/?ﬂ//v%

Site ﬁ&‘fgé BW/)Ig 6!’4 ond Type of sample WA

Well pumber AZZW'i Csg diameter SE” Csg type =5
Rate of recharge 5[’&&

Riser elevation

Depth to water

from top of casing 25./ Time of measurement _ /0/S

Depth to water

at time of sampling _ Z9:.2% Time of sampling /3YC

Water table Measuring device Mﬂ_g/ ¥53
pH é‘g Time of measurement _Z 700

Meter type and model Md ()4 2.£ 00

Conductivity, unhos/cm 3.28 MS _ Time of measurement L 200
Meter type and model Cose Pner 2/058 Temperature 2/ °c_

Chest # _(C /3 Strap # - Bus bill —_—

Notes concerning condition of well, odor , color, and any problems: -
geld Yalves: oH §.5 Cond 3.78 mS 7enp 22% (7%
OH 6.6 Oind 318 mS _ Temp 25% (1¥/5)

Sligntly milby whike.
7 /

Sample collector ‘Q%é?&/a@(
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location _ —&fgherr Date ‘7/ 20/8?3

Site fetrve &Jfﬁm Grovnd  Type of Banple LW,

Well number 2XV-5 ng diameter “/, Csg type _ 55
Rate of recharge ‘-{/OLQ

Riser elevation w T

If)igzhtzg :;tzgsing 2‘/-5[2. | Time of measurement /5/2 { 2// 7,/ 85)

Depth to water
at time of sampling 2459 Time of sampling o940 [7/20/36)

Water table Measuring device W/ "5.3

pH 5.7 Time of measurement 1 230

Meter type and model M 052'/'00

Conductivity, unhos/cm / __==5/7 “&s Time of measurement /230
Meter type and model &/CQ/M 2/ 05& Temperature 23°c.
Chest # _d:L_ Strap # Bus bill h—

Notes concerning condition of well, odor , color, and any problems:

_£Ereld Volves: ,0// sy Cend. /So/ US Temp /e (0?%)
pﬁ( 5.5 Cond. 1570 570 &S Temp 2/%. (Jo/s)

-

Fightly _mifly whi¥e :n cotor

Sample collector &é‘w
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location Lone thrn pate _9-/9-§&&
Site ﬁﬁIVE g"?A”ﬁ/4 éi"‘/UPJType of sample 65'-/&/4
Well number M Csg diameter _ﬁ_”__ Ceg type é____

Rate of recharge S/oed

Riser elevation

Depth to water

from top of casing /.47 Time of neasurex;ent /15

Depth to water

at time of sampling 28.55 : Time of sampling /373

Water table Measuring device WW'(A.&/ 51/53
pH 6.4 Time of measurement /€SS

Meter type and model #)ﬁﬂd ol2y-00

Conductivity, unhos/cm Z_-Z / /”-’ Time of measurement /55

Meter type and model @ale Bfme/ L7088 Temperature /s °C
Chest # _C=-/0 Strap # _ — Bus bill _ —

Notes concerning copdition of well, odor , color, and any problems:

Ka/ws- P ¢  Cous. 238 mS Temr 23%. (/m)
pH b Comn. 2.0/ mS  <TEmP _23% (Nev)

/

\/av orky “doiisg purgieg
m,/éy White: in” “Qolpr.” 3734}# aa’or

Sample collector %@L
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GROUKRD WATER MONITORING WELL
FIELD DATA FORM = -

Location LaﬂaﬁOfﬂ Date Q/-Q //&9

4
Site A‘w'/&&lfﬂ/g_/m Type of sanple éW
Well number /2700~ 2 Ceg diameter __ﬁ{”_ Csg type .§

Rate of recharge _@Lﬂa_ﬂ)

Riser elevation

"

Depth to water '
from top of casing /5.77 Time of measurement 0830

Depth to water
at time of sampling &-Jg— : Time of sampling /5i/_5

Water table Measuring device Wgﬂlﬁ

pH * é°5"’ 7 Time of measurement /750
Meter type and model 'D/“/ s &S’L 57‘f'/'AS

Conductivity, unhos/cm / /?Z— as Time of measurement / 750
()

Meter type and model MM Z2/058 Temperature /8¢

Chest 8 _(Z-9 Strap # __—— Bus bill _=—""

Notes concerning condition of well, odor , color, and any problems:

- Feid Valves: *%  (Ynd 15172.&5 femo 22%. (/545')
D# ¥¥ Cond. /%745 Toxp 2/.S°c(/$’/o)

_White mﬁéy Color .
* o H mitter broben Yor [aboratery Somple. pH nger yed.
¥ oH meses broken in field - No pH pager aiailbble .
TAEings wele 3.25 33![43412@&2@44&/_5{0@1%&
Sample collector MM‘
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GROUKD WATER MNORITORIRG WILL
FIELD DATA FORM — -

Location Lo 6z Horal AAP Date - 7/7’W

Site Actwe Buzning, éﬂquO Type of sample _ (z W QA
Well number Mﬂ:_&_ Csg diameter Y-" Csg type _SS
Rate of recharge Fpsxy

Riser elevation

Depth to water

from top of casing (432 Time of measurement /ots (9-26~
Depth to water

at time of sampling [ 4. f3 Time of sampling [ 3;0 [9"2'7’8
Water table Measuring device SLOPE [NpicwToe SI145
pH * 6-6.5 Time of measurement /525

Meter type and model HanpnNa ©062¢-0c

Conductivity, unhos/cno _mié_ Time of measurement /525
Feter type and model HA’J’VA 333 Temperature 2¥°c

Bus bill

Chest # 6’7 Strap #

Rotes concerning condition of well, odor , color, and any problems:

Fieep Varues “pB 6.2 Comp §67 uS TEmP 2o.52(r350)

pH 9.2 Couo ¥¥49ul Temp 2/° °(""°33

EauipmEn~ RBianx o0 Merai s
X o paper used_tn lab.

Sample collector %ﬁ_ % %
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GROUND WATER MONITORING RELL -
FIELD DATA FORM

Location ADP’"”OI/‘J /4'4 7 Date ?/ZZ/S’?
Site HAer/V/E /gu.iq#?é’oﬂg\/PType of sample G L) &AM
Well number /”“J 9 Csg diameter __9_/_”_. Csg type ___5_2__

Rate of recharge 5wu) (‘/E"?V)

Riser elevation

Depth to water '

from top of casing //° ks Time of measurement /24¥0 (7/8//5'/
Depth to water

at time of sampling /o E¥ Time of sampling 0958 [7/22/30
Water table Measuring device _2¢off [Feita7or S+
pH é * Time of measurement /7 ¥

Meter type and model '0/4 Tﬁ‘:ﬂ' gf@‘”‘

Conductivity, unhos/cm 2/0 S Time of measurement /! ¥
Meter type and model Lot HQML Z/0SY Temperature 22.5°
Chest 8 _C =7 Strap # ‘ Bus bill

Notes concerning condition of well, odor , color, and any problems:

Frito Upeues . /// 8 7 Cono 2z aSTEMF 20°c
p/ S.5- 5*C’oo\)p 20% ungmF Zz"c,

SomPre Famey ceorme . EQUIR BLAN

Merme (9/21/8¢), Barer (fraeee).
*oH prpce usee Fcow pH Rémorlgs.

Sample collector C/ M)

V4
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location ZOIJGI/'%(AJ /// Date §/ZZ /g'd/
Site éiZﬂ éﬂ&d/g&@dﬁjp Type of sample 55/&/?
Well number AW~ JO Cog diameter _ Y77 Csg type _ >

Rate of recharge &/ééz 5{‘0 ‘-J

Riser elevation

Depth to water '

from top of casing 7 X { Time of measurement /Y5 & (7/ z/ /2

Depth to water -

at time of sampling 2.5S Time of sampling %0y 64/22/3

Water table Measuring device _StoPe INOica sma 57 ¥
.5 * /) 3S

pH ‘D Time of measurement

Meter type and model 'ﬂ /‘/ €sr Srers

Conductivity, unhos/cm 952 aQ -S' Time of measurement // 35

Meter type and model coc.é Iz Pamg2 2/05% Temperature _20.5 °c
Bus bill

Chest # c" é Strap #

Notes concerning condition of well, odor , color, and any problems:

Lein Yirwes! ol 6 * Lowp 995K Fmp 20°% G
___pMé-és * lowe 292uSTeEmp 2/% (03532

%PLE /S (ERE , Qu/uelré;c T Ao
Vy £

L2

Sample collector S




CGROULD WATER HONITORIKG WELLL
FIELD DATE FORM
Location ZOU‘%M?X) A’fﬂ/ Date 6" 24’ g5
Site /4671«V£ BUQI‘//A)4 éaﬁﬂﬂwe of sample ékja”

Kell number k'“ﬂ'” Csg diameter 9” Csg type 5\5

Rate of recharge Fﬂsr'

Riser elevation

Depil to water _

from top of casing é f 7 Time of measurement /’285%

Depth to water

at time of sampling 7.4 72 Time of sampling /328

Water table Measuring device Srope ,@0/0'702 S/¥Sz3
pH 4. 3 Time of measurement ¥ s¢

Meter type and model ) S8 -00

Conductivity, unhos/cm __3_/6 «S Time of measurement /Y sY

Meter type and model Lok &flﬂél 2/0 €8 Temperature Z2Y.5°¢

———

Chest # &~ & Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:

Erecr Vacues .',dﬁ/ Y. 3 Lo 309 ps7Emp Zée( 7325
ph %3 Cono 25 SusTEmer 25°c(?335)

Dupfriemre o~ 7ox

Sample collector %’—A— k- M
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GLOURD WATER MOKITORING WELL
FIELD DATA FORN

Location Long Horns AD\‘P Date 9"‘ LE- K

Site Acrive guﬁdiNG ézoqus Type of sample _ (G O A A

KWell number l!\\‘)’ 1z Csg diameter q"u Csg type s5S
Rate of recharge FAsT

Riser elevation

Depth to water

from top of casing ¥.03 Time of measurement 1288 (9- 2781
Depth to water

at time of sampling 2.42 Time of sampling OYsS (?"7-?"??
Water table Measuring device ScLofk Inp caroe S145:
pH é Time of measurement G «o

Meter type and model _P.H_'fe_-s_‘f_;_&:ﬁs

Conductivity, unhos/cm /_/ 6 i, uS Time of measurement OF¢o
Meter type and model HawnNa 233 Temperature 22%

P ——

Chest # _C- % Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:

FieLo \/Angs."gH 5.7 lodt - 1172 aS Temp 225°% (owss”
* : .

. (1 S 23°e (0%
’ol-/ Cowp 11723 uS Tame J

DuPLICATE ON METALS
& ¢
?u W\E{'Cf L:vroke Qaain

J
Sample collector ‘[)/&Ava, %_/' KVZ‘J
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GROUKRD WATER MEOKNITORIKNG ¥WELL
FIELD DLTAL FORM

Location é°’d" /‘/Ulﬂ/ /44/ Date 7:25’ 5§
Site Aeri/e 6MIMMJ$ QO&HJDType of sample _ G/ QN
Kell number MV,’/} Csg diameter __ ¢ ” Csg type & S

Rate of recharge

Riser elevation

Depth to water

from top of casing ‘9{) Time of measurement /3 /5 \7-25’-5‘<
Depth to water .
at time of sampling 7. '*9 Time of sampling o ¢35 (9"25 -8
Water table Measuring device StoPEf /wWorcarer S/253
pH 6.7 Time of measurement /1S 3o

Meter type and model ABWAB Oé2¥-oco

Conductivity, unhos/cm Time of measurement 1530
Feter type and model CoLE A"a’”fﬁ 2/os& Temperature /e=cC
Chest # _& —3 Strap # _ Bus bill ___—

Notes concerning condition of well, odor , color, and any problems:
Freer Vmitues .'pﬁ/ 7.3 Covp Sbo S 7T&EmmpP 23.5C(O053s
) I 4 "
oH 7.3 Cowe $£55us TEmr 22.5%(055S
7

Duprrcare o8 N/ _Sampee

Sample collector J/d—, a Z/%
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CROUND WATER MONITORIKRG WELL
FIELD DATA FORM T

Location LDI‘JQHOEA/ AAP Date 7- 27-8§
Site ACTIY& Btull/mffr 6:50“*’0 Type of sample G“J@/q
KWell number fZZQ'- Z‘)L Csg diameter ¢ Csg type s

Rate of recharge

ﬁﬁjﬁigf~m77q’ﬁ>/@1o¢7.

Riser elevation

Depth to water
from top of casing

Depth to water
at time of sampling

Water table

13 .42 Time of measurement |$ 22 (?-26-:

12 .« Time of sampling 0930 (7'—28"

Measuring device SeoPE INDIcaTIR SI%Ss

pH $*6.§—7

Time of measurement /6 oo

Meter type and model HANNA O624-0C

<in lab,

Conductivity, unhos/cm 1796 WS Tipe of measurement /600
Feter type and model L_HAN”A €'33 3 Temperature /19°C
Chest # (', Y Strap ¥ —— Bus bill —

Notes concerning condition of well, odor , color, and any problems:

F1 < .

H é.1 Conp ™ &~ 'TngZB.S%.-(o‘Iac

oH 1 oo™ & Tewp 2670

3

516847 Opor

W ater redd:sh

brodr /;v C0lo—

Dubricare o el

e K-
*COﬂD\u:n\h'r»} MeTER BrRotés) pH p% used 1n (QL.

Sample collector

Ol s LA
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location Lowa¥ owr Date 7,//8/58

Site /46""&’6. E”'"’.‘Q Srovad Type of sample SwaH

Well number:/MM&=/$ Ejsg diameter " : Ceg type __ S5
Rate of recharge "‘fhmed’_!»:”gb

Riser elevation B

Depth to water ' S

from top of casing .51 Time of measurement _ /O/S
Depth to water

at time of sampling 26.57 . Time of sampling //04
Water table Measuring device _ﬁmﬁa’w‘c&:ﬁv/ 51453
pH | 409/ Time of measurement /& 25

Meter type and model %’VMA‘ 0&#00

Conductivity, unhos/cm éq 7/1(5 Time of measurement /é25
Meter type and model M&'JL 3/056 Temperature 2o °c,

Chest # C’ -/ Strap # Bus bill

Notes concerning condition of well; odor , color, and any problems:

Fed Valoes: pth 6> COoud L5 Aamp 25% (102

’p# 6.3  (nd .gj/as /);gg'p 22°c Z//';é_)

l/ ét’&ﬁﬂdpf

Sample collector MMJ/
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location ZDUG:%M )d/d/a Date ?" ZS’—?J/
Site ,4077‘/9 gu@//ﬂé' gﬂuﬁ-‘b Type of sample ékj&”
Well number C" 2 Csg diameter f£ﬂ - Ceg type =% /Q/C

Rate of recharge FAST

Riser elevation

Depth to water

from top of casing $s.9/ Time of measurement 084S

Depth to water

at time of sampling /5’57 ~ Time of sampling [/ 00

Water table Measuring device StepPE /A/memz. s/ w53
pH 6..2 Time of measurement /288

Meter type and model ,‘/ﬁ&llJ& OL 2¢ -00

Conductivity, unhos/cm 73 ¢=_ US  Time of measurement /285
Meter type and model @L&m!o' Z[0SE Temperature /8°°c

Cnm—

Chest # C“/b Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:

Frere Varues " pH 6.7  Clowe IFuSTEmp /2°c (Jro0)

pPH b./ Guo 75¢uSTempP /9°C [176)

ShLTY 000&71 VERY DrrTy Wouep N’T CLEAR UP .
Usep TEFLon) BrRieErR T SAmPLE LELL.
TRRYE Reppte O MEIy®L <,

Sample collector
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GROUND WATER MONITORING WELL
FIELD DATA FORM

Location _ Loal& Horal AAF Date G2 6. g5

Site Herive Bugwine Q?om@ Type of sample __G W AN

Well number _C - 3 Ceg diameter _ ¥ Csg type _LPVC
Rate of recharge FRPST = Mob.

Riser elevation

Depth to water

from top of casing 24./0 Time of measurement /337

Depth to water -

at time of sampling ¥s. ¥z . Time of sampling /8¥s

Water table Measuring device Seor2 POrcATIR S/¥S S
pH Q » 2 Time of measurement /8§35

Meter type and model Havnm 0ézy-00

Conductivity, unhos/cm _/o SZu4S5S Time of measurement /535
Meter type and model Cove FParmer Temperature 22%<
Chest # _C—/7 Strap # __ Bus bill

Notes concerning condition of well, odor , color, and any problems:

Freep taewes L o E./ Lowp sossuS Temp 20% (rees
//'( 6.2 Cowp soss yS Temre 20°¢ éS‘oo,‘

UWATER /S DLraléy GLRARy I CoLor
USED TEELor) LRILER To SEAMPLE LJIELL
EQUIPMENT _Beranx o ol .

Sample collector ~— —



e
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GROUNRD HATER MORITORIKG WELL
FIELD DATA FORN

Location Loaéreen BAL Date G- D4-F&

Site AeTt’E Buﬂﬂ/ﬂéé\ﬂomlb Type of sample G W 8AR

Kell number < = Ceg diameter _ Y7 Csg type _ PV C
Rate of recharge FARST ' i

Riser elevation

Depth to water

from top of cacsing 24Y.65 Time of measurement /Y48 ) (9-25-%
Deptih to water

at time of sampling 2%.77 Time of sampling oeY¥s (7'2‘}"?‘
Water table Measuring device SCOFPE /preare e SI¥S
pH é.0 Time of measurcment /S /0

Meter type and model HANNA 0O€2¥-00

Conductivity, unhos/cm 202 uS Time of measurement /570

Keter type and model (ot & [RRMER 2/08% Temperature /¢°c

Chest # C-—/‘g’ Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:
Freeo Vatwes . pH 5.9 Corlo 272 us Temp 18580 84
i 55 Lowp 209uS JEmp /6507

/M /é;/ Whife 1 Qo loe .
Ouprieare or VOC
TEEL 0N Brregr ego

Sample collector %—za— ;ﬂ M

/
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GROTYD WATER HORITORIKG WLLL
FIELD DATA FORH

Location LDA)G//DIIJ BAP Date - 26-8&

Site HenvE Bupsmw/é @ouﬂb Type of sample GLBRH
Well number C—"S Csg diameter Csg type
Rate of recharge : ot X

Riser elevation

Deplh to water

from top of casing /2,70 Time of measurement OHRYE

Depth to water

at time of sampling /2.2 Time of sampling /00

Water table Measuring device SLOPE /A/arcm‘oa_ 5745
pH 6. 7 Time of measurement /355

Meter type and model b,/?/l/l\/ﬁ 062y 0o

Conductivity, unhos/cm 7% 4S5 Time of measurement / 35Y
Feter type and model Cor & Pﬁﬂlﬁélz 2/05§ Temperature /?°c
Chest # _E- /9 Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:

FrEep /AL uéES ~'lﬂ// é.s (opp 386 aes TemP [15% (707t
4 s CwWo 383 uS JEmp (8:52(703¢

Dupbrecrres o T ox
VEFton [BRILER ULSED

Sample collector %4’1 ;.. ,&/K/r



002924

GROUND WATER MONITORING WELL
FIELD DATA FORM

Location Aons/m rr Date 77 / Zo/ 88
Site &z’ﬁ &fﬂl'g 6rQ{£d.Type of sample GOQF
o
HWell number /02 Csg diameter __?‘___ Csg type __’E_‘{_C_;___

Rate of recharge /Nederate.

Riser elevation

.

Depth to water ./ '

from top of casing ZY.9/ Time of measurement o2z /

Depth to water

at time of sampling 2'/"2- . Time of sampling /313

Water table Measuring device M@Lfﬂ/fi
pH &.7 Time of measurement _Zé‘/s'

Meter type and model A[dﬂﬂa oé2¥-00

Conductivity, unhos/cm 4 -GSI’LS Time of measurement lﬁi{

°
Meter type and model &/&pd/}’)‘lef Z/05%  Temperature 22:-5°C
Chest & _(-20 Strap $# _— Bus bill _—

Notes concerning condition of well, odor , color, and any problems:

el Volves: fﬁ/ 6.6 Temp 23°C Cond. 3.28 mS [/3/'.3(

'M/ 6.7 Tewp 22,5% Cond. 2-85ms _[/t/r/aj

m[zﬁy 9{&[[@:{;2 Y42,
/

WO feaeatd
Sample collector &



-

GROUKRD WATER BEONITORIKG WELL :

FIELD DATA FORK .
Location LoMN&H#ngn AAP Date q- 1L7-¥%
Site ACI\VE Buﬁ#"h“r GM\MJO Type of sample GGJQA
Kell number IM Csg diameter _Z'" Cs‘g type E Ve

Rate of recharge StLedd

Riser elevation

Depth to water .

from top of casing 12 '? Time of measurement 09%6

Depth to water -

at time of sampling 17.0.00 Time of sampling [ ¥2z2o

Hater table Measuring device DLOPE lNDlCATbF-S“*S:
>

pH i é Time of measurement /Sy o

Heter type and model _-E__H__papﬁ.&j‘{'ﬂ'f’s

_Conductivity, unhos/cn 6' 30 S Time of measurement /S 4o
Meter type and model _HaAWNA £33 3 Temperature 27°c
Chest # (- 2.1 Strap # Bus bill

Notes concerning condition of well, odor , color, and any problems:
FIELD VALUES - pH* £° Cowp 5. 959 ms Tew? 2%c (/v 2o
H* £  Conp 6 .00 ms TemP 2 %.5 cC/S'a/)

6%rono,r<:c(or-“"/ rker 07// or- ga s,

Dueucn're O (\[/j\l
0H meter lyolben ' pP paper [

Sample collector ﬂ‘/ﬂ’ld % 4/47




—— s e e ———— = :

~ o B/ng ;G/ ;_

< /&

GROUND WATER MONITORING WELL .
FIELD DATA FORM L e

Location Loo_clz/wr/) Date 9/ ZJ/ (%2
Site /44@./& &)fﬂ/;\? éfwm Type of sample SRR
Well number ._/_2'.3___ Casg diameter 2” Cag type pVC—

Rate of recharge S/ (-Y23)

Riser elevation

L 4

o -

Depth to water )

from top of casing /247 Time of measurement /2495

Depth to water . SR

at time of sampling _ 7/ :'l_ / :—. Time of sampling /525 Y
Water table v Measuring device mméé’ Ys:
pH * é'7 Time of measurement _ [ 736

Meter type and model ﬂiﬁi’i&fﬁps

Conductivity, unhos]cn 350 a'S Time of measureament / 754
—7._-—-——

Meter type and model 2/05 Temperature ___22-‘¢'

Chest 8 _(1,-22 _ Strap % __ = Bus bill e

Notes concerning condition of well, odor , color, and any problems:

eld Volves: ot 720 Cord. 33525 Temp 2¢% (15:5)
PH 2.4 CGond. 34745 Tomp 24°c. (165)

/ y 2

¥oll ekt oot wockivg iy [aboretory. PH pagerused |

) 1stead

Sample collector

A S

Y




002927

GROUND WATER MONITORING WELL
FIELD DATA FORM

Location '/ D/?a/)dl’j’) Date 4/20/&5
4 —
Site /443‘//4 &Jf/)//j 6@[4 Type of sample éa)&ﬁ'
Well number Zzﬁ Csg diameter ___2_':_ Ceg type _AaLC—_-_

Rate of recharge FaSF .

Riser elevation

Depth to water

from top of casing 25.48 Time of measurement 0709
Depth to water
at time of sampling 25'¢5 Time of sampling /0_551

Water table Measuring device oot Zadicator 5/Y53

pH 6. / Time of measurement /618
Meter type and model /‘/dﬂﬂd 0¢z2¥-00

Conductivity, unhos/cm __/_LQ_ZL Time of measurement /é /S

o
Meter type and model M z/oéﬁ Temperature 17°&_
Chest # _ (-2 Strap # __—— Bus bill _ —

Notes concerning condition of well, odor , color, and any problems:

Ereid Yo ves : ',oA/ 5.9  Cend. /32 uS Tamp 2/%¢ (/03¢
o 59 Coad. houS Temp zz°c (1500

ety Chudy yellsedfred.. Silty

, _
Sample collector &MJ



e

002928

GROUND WATER MORITORING WELL
FIELD DATA FORM T

Location 40’7440/”7 Date ?/2"’/66
. i . ! '
Site /9(!)‘/[/& &fﬂly Q/OUM Type of sample 6‘{2@"9
Well number /2Y Csg diameter __ 2" Csg type V<.

Rate of recharge /W&d&f afe

Riser elevation

- .

Depth to water '
from top of casing / Z-‘/Z. Time of measurement /2/8

Depth to water

at time of sampling 12.65 Time of sampling /¥do
Water table Measuring device sVgoe .-Zadicarolr 5/1¥563

pH *5' 505 Time of measurement __/ 7595

Meter type and model P—H—M

Conductivity, unhos/cm éé ,“ Time of measurement /755
Meter type and model /s 2/0 Temperature 20°¢_
Chest # @'%L Strap # — Bus bill e

Notes concerning condition of well, odor , color, and any problems:

LeidVoles: pH S.7  Cond, 2.45  —Zgmp 215 (1o
,Dﬁ[ 5.7 Cond. jj,as 7—&;@ 23° C/s/o

» N »

/

*'p& meter not works Vs &Aﬁlﬁyﬁtmé._ﬂiﬂﬁ@’/
USed insted 3_6

’
Sample collector Q W:




002929

GROUND WATER MONITORING WELL
FIELD DATA FORM o

Location A quhar’) Date q{/""{/ag
Site Aatire &rnl'ada Otvnd  Type of sample _ TWARS
Well number /z i Csg diameter 2 " Ceg type PVC/

Rate of recharge Fas *

Riser elevation

Depth to water

from top of casing 23.71 Time of measurement 0923

Depth to water

at time of sampling 24'30 . Time of sampling 1117

Water table Measuring device M’fa&ﬁ!yfa
pH é°o Time of measurement _ / 45

Meter type and model «“l[‘ﬂ’k’ Oé&&‘—oo

Conductivity, unhos/cm 7/ 015/— “S Time of measurement i ‘/’S—
Meter type and model lole Pormer 21058 Temperature 216
Chest # __(-2F% Strap # — Bus bill —

Notes concerning condition of well, odor , color, and any problems:

Ereld Valves ¢ pf/ 5.8 Cond. iéé “S  Temp 21.5% (///7)
off 5.8 Qond. 700645 Temp 21°C (141)

v/, .

Sample collector _Qigw_
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APPENDIX Y

COMPLETED GROUND-WATER MONITORING WELL
CHAIN OF CUSTODY FORMS



002931

GROUND WATER MONITORING WELL
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location Zoﬁ/@ &4// Date ?’ /e~ 5&
Site Aerrve Burr)wis Cogourt Well number Vi d eV
Number of containers in shipwent: Parameters sampled:
glass plastic pH
conductivity
liter f; 3 TOC -
Hardness as CaCO03
vial L - metals, total x v
COD -
hexavalent chromium _ ___
alkalinity
chloride _Ei_
sulfate -
TOX v
. . nitrate .
volatile organics volatile organics N
_________________ / semi-organicse —
regular detection limits _ total hydrocarbons  ___
0.5 ppb detection limite _______ BTX
- EXPLOSIVES __;
t. @, Be, @@(Pb)@.@ Fe, Mn, Mg, K,
Na, Ca, Cu
x __ (all of the above)
CUSTODY RECORD
signature and title
Belinquished by Received by Date Time

QMDQJ@M—K/M _;M&_stg_




002932

GROUND WATER MONITORING WELL
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location 440’2_4/70"’7 Date 9_//7/%

Site @YQ 5:)//7/‘9 éfodm Well number mel-2.

Number of containers in shipwent: Parameters sampled:
g€lass plastic pB

Hardness as CaCO3
metals, total x
COD ’
hexavalent chromium
alkalinity
chloride
sulfate
TOX
- nitrate
volatile organics volatile organics
................. v// semi-organics
regular detection limits total hydrocarbons

0.5 ppb detection limits ______ BTX
EXPLOSIVES

2.8 0OARREEE - -

Na, Ca, Cu

, conductivity
liter é >a TOC

vial

x ___  (all of the above)

CUSTODY RECORD
signature and title

Relinquished by 257 ived by . Date
Q;MMQQM_CM _a/zoep

<TRERR TR

Time

o730




002938

GROUND WATER MONITORING WELL
CHAIN OF CUSTODY FORM '

FORT WORTH DISTRICT, CORPS OF ENGINEERS —_—

Location Z—Mg/wfr) Date ",/ 20/ &8
Site fotive Burnring Well pumber _ /N w-=3
Number of containers in ahipneﬁt: _Paraneters sampled:
glass plastic pH
conductivity

Bardness as CaCO3

liter | + f TOC

vial .55 metals, total ¥ e
cOoD -
hexavalent chromium
alkalinity
chloride v
sulfate
TOX :;ZZ
- - nitrate v
volatile organics volatile organics v
————————————————— : semi-organics -
regular detection limits v total hydrocarbons S
0.5 ppb detection limits BTX SR
EXPLOSIVES v
B 1. BB B B S B(D ro. . 2 T
Na, Ca, Cu
x (all of the above)
CUSTODY RECORD:
signature and title
Relinquished by Received by Date Time

Queswiat) Citguuatd _q/22/28

1




GROUND WATER MONITORING WELL 002934
CHAIN OF CUSTODY FORM -

!
|

FORT WORTH DISTRICT, CORPS OF ENGINEERS -

Location /‘*7’2'4/”/ /) Date 9{/ 20/ B8
Site Aﬁgtf%z=¢ﬁ42y%9;CiZ;gzi Well pumber /9750';ﬁ
Number of containers in shipment: . - Parameters sampled:
glass plastic . pH
conductivity
liter _‘;f ‘), TOC
Haraness as CaCO3
vial 3 " metals, total X% v
COoD -
hexavalent chromium
alkalinity
chloride v
sulfate
v TOX v
e - nitrate %
volatile organics volatile organics
_________________ / semi-organics —_
regular detection limits total hydrocarbons ____
0.5 ppb detection limits ___ BTX
EXPLOSIVES -~
BB, . OB CBBEBE . = w
Na, Ca, Cu
x ____ (all of the above)
CUSTODY RECORD
signature and title
Relinquished by Received by Date Time

‘ 3/25&_




GROUND WATER MONITORING WELL '
CHAIN OF CUSTODY FORM = 002935

FORT WORTH DISTRICT, CORPS OF ENGINKERS - -

Location Aong ﬁ orrs)

Date 4//#29/ 2%

Site _@&é‘_’fﬂ_/g_m Well number NW-3"

Number of containers in shipment:

glass
liter __L
vial _i___

-

volatile organics

plastic

_f

regular detection limits ”//

0.5 ppb detection limits

Parameters sampled:

pH

conductivity

TOC

Hardness as CaCO3
metals, total ¥
COD

hexavalent chromium
alkalinity
chloride

sulfate

TOX

nitrate

volatile organics
semi-organics
total hydrocarbons
BTX

EXPLOSIVES

KU KRS R

*@' k-@@@@ 7o Fe, Mn, Mg, K,

Na, Ca, Cu

x ____ (all of the above)

Belinquished by

CUSTODY RECORD
signature and title

Received by

Date Time .

Drssat CNiforatd.

q/22/66

i




GROUND WATER MONITORING WELL 002936
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS
Location ZJA/GH&ZAJ Date 2. /9-&F
Site Hernve Birpninis (s us/F¥ Well number el - 6

Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity

liter é 3 TOC
Hardness as CaCO3

vial __ii__ metals, total ¥ v
COD
hexavalent chromium
alkalinity
. chloride v
sulfate
TOX v
' . nitrate v
volatile organics volatile organics v
————————————————— gemi-organics -
regular detection limits total hydrocarbons
0.5 ppb detection limits BTX -
EXPLOSIVES v
> [ ]
*. Be, €2) @(h.) Fe, ¥n, Mg, K,
Ra, Ca, Cu
x (all of the above)

CUSTODY RECORD
signature and title

Relinquished by a Received by Date Time
Q. usat (Nisguatd . L vl 9/20/0®

1B




GROUND WATER MONITORING WELL

CHAIN OF CUSTODY FORH 002937
FORT WORTH DISTRICT, CORPS OF ENGINEERS - S
Location /-0057/)0 7 Date ‘?/ le/ > =)
Site Rotve &JQ/’@ Oroond _ ¥ell number v/ -1
Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter 4 3 TOC
Hardness as CaCO03
vial é . petals, total X [V
CcOoD -
hexavalent chromium
alkalinity
chloride v
sulfate .
TOX [
N nitrate
volatile organics volatile organics é
_________________ semi-organics -
regular detection limits v total hydrocarbons
0.5 ppb detection limits BTX
EXPLOSIVES v
O, . OO BEBERED. v =
Na, Ca, Cu
x (all of the above)
CUSTODY RECORD
gignature and title
Belinquished by RBeceived by Date

QMWJ #2/53

I



GROUND WATER MONITORING WELL

CHAIN OF CUSTODY FORH 9092938

FORT WORTH DISTRICT, CORPS OF ERGINEERS
Location A’% pows AA e Date 4,— 27-T &

Site ALT\WE Bu rNIaG G‘ﬁtounlo_ Well number mw-<

Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter ¢ Y- TOC
Hardness as CaCoO03
vial 3 - metals, total ¥
COoD
hexavalent chromium
alkalinity
chloride
sulfate
TOX
.. nitrate
volatile organics volatile organics
----------------- seni-organics
regular detection limits & total hydrocarbons
0.5 ppb detection limits BTX
, EXPLOSIVES
. ) Be. () OB @R EDE. & B Fe Mo Ve T
Na, Ca, Cu )
x __ (all of the above)
CUSTODY RECORD
signature and title
Relinquished b Received by Date

Lot BT

(Con Z L4 —= G.29.98 (oo

ﬁé@w . L G245-v Y

070 ©




GROUND WATER MONITORING WELL i
CHAIN OF CUSTODY FORM 002939

FORT WORTH DISTRICT, CORPS OF ENGINEERS’
Location LUPJGI Hory ARAP Date a l 22 lgx
Site Acrive 6«1!&1»‘61 GR-OU'JO Well number mi- 9

Number of containers in shipment: Parameters sampled:
glass plastic pHE
conductivity
liter Y Y TOC
Hardness as CaCO3
vial _J? I metals, total ¥ v
COD —
bhexavalent chromium
alkalinity
chloride %
sulfate
TOX v
- nitrate v
volatile organics volatile organics v
————————————————— V/ semi-organics
regular detection limits total hydrocarbons  ___
0.5 ppb detection limits ____ BTX -
EXPLOSIVES v
* (%, (B3, Be@@@@ @2 o) ve. Mo, Me, K,
Na, Ca, Cu
x _ (all of the above)
CUSTODY RECORD
signature and title
Belinquished by Received by Date Time
Chon Llihy Slr2lsy 100
— 4] 23/8y /200

M«m % M 9/23/%




GROUND WATER MONITORING WELL 002940
. CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINKEERS
Location ZO,‘JG Hora ﬂﬁp Date 6/ 22 /gg
Site Keriv/e Burbws Geoualp  Well number muw - /o

Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter 2& 3 TOC -
Hardness as CaCO3
vial é - metals, total ¥ [
COD
hexavalent chromium
alkalinity
chloride I el
sulfate
TOX -
. nitrate e
volatile organics volatile organics _
————————————————— gsemi-organics -
regular detection limits v~ total hydrocarbons R
0.5 ppb detection limits BTX SR
EXPLOSIVES — b
DB e 6. 6 6. 6L G v wa e %,
Na, Ca, Cu
x __ (all of the above)

CUSTODY RECORD
signature and title

Relinquished Received b - Date Time
/% &/4/ 9/22/¢¢ 9?30

/AM://LL, ~——=> 9/23/88 L2090

%K.éy, 4/23/8&

Gy




GROUND WATER MONITORING WELL 0 0 2 9 4 1
CHAIK OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location ZON@WIIJ AAP Date 7:' 25’8’5/
Site berivE Burdcws éouduen number M- 1[I
Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter JA 3 TOC
A Hardness as CaCO3
vial k3 - metals, total * —
COoD —_
hexavalent chromium
alkalinity -
chloride —
sulfate -
TOX M
- nitrate _—
volatile organics volatile organics =
_________________ gemi-organics -
regular detection limits sl total hydrocarbons  _____
0.5 ppb detection limits BTX -
EXPLOSIVES e
5 6O OOB BB re = e
Na, Ca, Cu
x __ (all of the above)
CUSTODY RECORD
signature and title
Time

Relinquished by, Received by Date

—_— % 26-§¢ y’x-x-

Clnea W G-27-88 oECO

G2 7-85 /2o




GROUND WATER MONITORING WKELL

CEAIN OF CUSTODY FORM 002942
FORT WORTH DISTRICT, CORPS OF ENGINEERS —
Location Z-OHG Horr AAP Date 9 28— &Y
Site Active Buenive Gmwﬂr?weu number muw -1z
Number of containers in shipment: Parameters sampled:
glass plastic pH

conductivity

liter 4 & TOC

Harédness as CaCO03

vial ___zL_ SRR metals, total X e
COD -
hexavalent chromium
alkalinity
chloride —
sulfate _
TOX —

- nitrate bt
volatile organics volatile organics —

————————————————— semi-organics -

regular detection limits o~ total hydrocarbons  ____

0.5 ppb detection limits BTX —_
EXPLOSIVES e

+(32.(52) B, & & 0. B, £.(3.(BD ¥e. M, Mg, K.

Na, Ca, Cu
x ___ (all of the above)
CUSTODY RECORD
signature and title
Belinqulshed y Received by _ Date Time

— G-29-9% e20
% 7-29-§¢ O700




GROUND WATER MONITORING WELL 002943
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location Lon&roen) HAAF Date G- 26-5&
Site Aecre/é 5vulwa & 0 er’8 Well number Mi-1323
Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter ¥ ¢ TOC
Bardnees as CaCO3
vial Z metals, total * —
COoD R
hexavalent chromium
alkalinity
chloride _
sulfate -
TOX e
- nitrate —
volatile organics volatile organics e
————————————————— semi-organics -
regular detection limits [l total hydrocarbons -
0.5 ppb detection limits BTX P
EXPLOSIVES _—
5,55, Be, €. &, 6.8 . &, &&. @ Fe. ¥n, Y. K.
Na, Ca, Cu
* (all of the above)
CUSTODY RECORD
gignature and title
Belinqulshed by ' Received by Date Time

7-26-8F /600

Slpra I
ﬁlmeL Wz&&r_ 60

9.27-8% /zeo®




GROUND WATER MONITORING WELL 002944
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location LOUG o AP&P Date ?— 27’?5/
Site Petive Bags ug_vado Well pumber mukl ¥
Number of containers in shipment: Parameters sampled:
glass plastic pH o
conductivity
liter 4 3 TOC _
‘ Hardness as CaCO3 -
vial Q~ - metals, total ¥ —
COD S
hexavalent chromium ____
alkalinity -
chloride b
sulfate —
TOX —t
. nitrate el
volatile organics volatile organics —
_________________ gemi-organics —_—
regular detection limits v total hydrocarbons
0.5 ppb detection limits BTX —_—
EXPLOSIVES e

O B PR OE @ B 1o, . . X

Na, Ca, Cu
x ____ (all of the above)
CUSTODY RECORD
signature and title
Belinquished by Beceived by Date Time

/’,éﬁ/lm% Mﬂ_ —_— 9-2.7-8% /600
o /

(loa K.

9-29-§&

Lo




GROUND WATER MONITORING WELL A , 002945
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location LW&JJIEJJ Date ?,//"/”
Site /am’t@ﬂ%a/a (oot Well number _ MBB /740 -/5"
Number of containers in shipment: .Parameters sampled:
glass plastic pH
conductivity
liter é .3 TOC
Hardness as CaCO3
vial ,.3 - metals, total X v
COD -
hexavalent chromium
alkalinity -
chloride v
sulfate
TOX v
. nitrate v
volatile organics volatile organics :323'
_________________ V/, semi-organics -
regular detection limits total hydrocarbons .
0.5 ppb detection limits BTX
EXPLOSIVES :2'
6.6 ~BEEEREERE™ * =+
Na, Ca,
* (all of the above)
CUSTODY RECORD
signature and title
e *
Relinquished by Received by - Date Time

S

Q iats itsguatd 24 % 9)20 /08 o7




GROUND WATER MONITORING WELL 0 0 2 9 46
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location Lo/\léHoz/\J AAP Date ?— 25-%€%
Site ) A&Tl vE BUWIAﬂ:__(ZZZP_kﬂPWell number C—2
Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter Y- ¢+ TOC
Hardness as CaCO3
vial 5 - metals, total ¥ "
COD R
hexavalent chromium
alkalinity
chloride v
sulfate -
TOX =
. nitrate e
volatile organics volatile organics I Vet
_________________ — semi-organics —_—
regular detection limits : total hydrocarbons  ____
0.5 ppb detection limits BTX _
EXPLOSIVES _
') ) 5. @ 6 @ @D & @ @ Fe. ¥ Me K.
Na, Ca, Cu
* (all of the above)
CUSTODY RECORD
gignature and title
i d : ‘ R ived b ' Date Time
Belinqulshe ) ~ ecelve y

9.25-&F /300

WW béoo

?-272-8§8% /209




002947

GROUND WATER MONITORING WELL
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS
Location Lorre Horn AARLP Date q" 2 §-£&

Site /& A/ o Well number -3
Number of containers in shipment: Parameters sampled:
g€lass plastic PH
conductivity
liter ﬁ 3 TOC
Hardness as CaCO3
vial é - metals, total X —
: COD _—
hexavalent chromium
alkalinity -
chloride -
sulfate o
TOX _t—
- nitrate &
volatile organics volatile organics -
————————————————— semi-organics —
regular detection limits et total hydrocarbons —_—
0.5 ppb detection limits __ BTX R
' EXPLOSIVES =
+(5.G2. e, 8. 5. & @. O &, . (3. ¥e, Mn, Mg, K,
NRa, Ca, Cu
x _ (all of the above)
CUSTODY RECORD
signature and title
Belinquieshed by, Beceived by Date Time
% —_— 9- 25-5% x>
7
Ll L L Vit T 9:-27-55 0620
/
G-2->.55  F2oo




GROUND WATER MONITORING WELL
CHBAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

002948

Location Zoﬂj}!olﬁ-’ HAP Date - 26 -5&
Site Aerive Bupatiaté Greouroell number c -4
Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter f S TOC -
Hardness as CaCO3
vial é - petals, total % vl
COD —_—
hexavalent chromium
alkalinity
chloride el
sulfate -
TOX I
N nitrate i
volatile organics volatile organics N
_________________ semi-organics -
regular detection limits _____ total hydrocarbons .
0.5 ppb detection limits BTX —_—
EXPLOSIVES e
OB, 5.6.6.E@BE O . . . ¥
Ra, Ca, Cu
x __ _ (all of the above)
CUSTODY RECORD’
signature and title
Belinquished by Received by Date Time
Claa R%L 5-26-88 _/éo0
(Lorn L W 9-27.88 _Léee




GROUND WATER MONRITORING WELL

CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location Z—D»-’G,t/of,d ﬁﬁ/ Date

SiteA

Number of containers in shipment:

ﬂ‘?’?dé Bj@ﬂﬂf Goona) e Well number

9. 26— &8
c-S

Parameters sampled:

glass plastic pH
conductivity
liter 6 , ¢ TOC
Hardnees as CaCO3
vial _ 2 metals, total X -
COD
hexavalent chromium
alkalinity
chloride —
sulfate —
TOX -
" nitrate -
volatile organics volatile organics L
e —————————— gemi-organics -
regular detection limits __ <7 total hydrocarbons ____
0.5 ppb detection limits BTX -
EXPLOSIVES I Yy
.6 5.6 EEG@EE Q@ re. . 1. K.
Ra, Ca, Cu
x __ (all of the above)
CUSTODY RECORD
signature and title
Relinquished by Beceived by Date Time
Moo 2 Lol — 9-26-8%  /éoo
Cloa L Lo R-X-1-I

M—. W 7-27-%8
/

G- 2 7-5& /200

002949



GROUND WATER MONITORING WELL

CHAIN OF CUSTODY FORM ,. 002950
FORT WORTH DISTRICT, CORPS OF ENGINEERS e
Location AMjAOIﬂ Date ?/ 20‘/55
Site /44%/'/& &(/ﬂ/yé/D(/fdiell number /04
Number of containers in shipment: .. Parameters sampled:
glass plastic pH
5! { conductivity
liter TOC
- Hardness as CaCO3
vial -3 R metals, total ¥ d
COD
hexavalent chromium
alkalinity .
chloride -
sulfate S
TOX v
L. nitrate —
volatile organics volatile organics .
————————————————— ’// semi-organics
regular detection limits total hydrocarbons __ _
0.5 ppb detection limits BTX S
EXPLOSIVES _
BB 666 DOORE v =
Na, Ca, Cu
x (all of the above)
CUSTODY RECORD
signature and title
Relinguished by Beceived by ~ A Date Time .

!

i



GROUND WATER MONITORING WELL
CHAIN OF CUSTODY FORM

FORT WORTH DISTRICT, CORPS OF ENGINEKRS —— e

Location Lopa,].{ bran AbP Date G 2R

Site Aerwe Bugwa Groun® Well number |20

Number of containers in shipment: Parameters sampled:

glass plastic pH
W conductivity

liter % TOC
Hardness as CaCO3

vial 3 - metals, total ¥ —
COD
hexavalent chromium _____
alkalinity —_
chloride L
sulfate —_
TOX —

- nitrate e

volatile organics volatile organics R

————————————————— semi-organics —

regular detection limits e total hydrocarbons  ___

0.5 ppb detection limite ___ BTX —_
EXPLOSIVES Y e

) e BE OB O 6 B T . . K.

Na, Ca, Cu
x ____ (all of the above)
CUSTODY RECORD
signature and title
Relinqulahed by Received by Date Time

ep“—\« % = 9-22-¥% Wi-1=-1
:\/ -_29-T& Opo




GROUND WATER MONITORING WELL 002952

CHAIN OF CUSTODY FORM
FORT WORTH DISTRICT, CORPS OF ENGINEERS
Location Aonﬂ/) 6rn? Date 91/21/96
{

Site AaHve Burn/'{zjq Grovrd  we1l nusber _ /23

Number of containers in shipment: . Parameters sampled:

glass plastic pH

ﬁ/ conductivity
liter ff TOC

Hardnees as CaCO03

vial ;3 - metals, total x

COD .
hexavalent chromium
alkalinity

chloride

sulfate

TOX

nitrate

volatile organics volatile organics
————————————————— V/ semi-organics

regular detection limits

0.5 ppb detection limits ____ BTX
EXPLOSIVES

06 - EEOBE BE = = v+

Na, Ca,

X ____ (all of the above)

CUSTODY RECORD
signature and title

Relinquished by Received by Date

Qussat (Nitsquatd a2z/28

total hydrocarbons -

KU KRS RTREH

Time



GROUND WATER MONITORING WELL
CHAIN OF CUSTODY FORM . 002953

FORT WORTH DISTRICT, CORPS OF ENGINEERS® —
Location /-Dﬂvq hHorrn) Date 41/2/_/38
Site Retive Burn/'ry Groond  ell pumber ___[Z¥

Number of containers in shipment: Parameters sampled:

glass , plastic pH
conductivity
liter & 3 TOC

vial ,3

Hardness as CaCO3
metals, total %
COD
hexavalent chromium
alkalinity
chloride
sulfate
TOX

- . nitrate
volatile organics volatile organics
————————————————— semi-organics
regular detection limits v total hydrocarbons

0.5 ppb detection limits BTX
EXPLOSIVES

= (3, (B3, Be@@@,@@@ Fe. Mo, Mg, K,

Na, Ca, Cu

KRR KR

x ___ (all of the above)

COSTODY RECORD
signature and title

Belinquished by Beceived by Date Time

MQ@@M« af22/00

i




GROUND WATER MORITORING WELL
CHAIN OF CUSTODY FORM ‘

FORT WORTH DISTRICT, CORPS OF ENGINEERS

Location Aong/mr/) Date 4‘/ Zo/ 88

Site Hetive Barmgéfbgd_ Well number _ /&5

Number of containers in shipment: Parameters sampled:
glags plastic pH S

liter { ! gggduct1v1ty

Hardness as CaCO3
vial ‘; - metals, total *
COD v
hexavalent chromium
alkalinity
chloride
sulfate
TOX
: - nitrate
volatile ‘organics volatile organics
————————————————— semi-organics
regular detection limits v total hydrocarbons

0.5 ppb detection limits BTX .
' EXPLOSIVES

« a5.(52) *-@@@@@9@ e ”“ ne. £

Na, Ca, Cu

x (all of the above)

CUSTODY RECORD
signature and title

Relinquished by Received by Date

’

N TN TTRETE

Time




Npsdest”

GROUND WATER”HONITORING WELL

CHAIN OF CUSTODY FORM 002955

FORT WORTH DISTRICT, CORPS OF ENGINEERS —
Location Lon vq horn Date ?,[2—// &8
Site Aekive Borning Grevnd  wWell nusber __ (29
Number of containers in shipment: Parameters sampled:
glass plastic pH
conductivity
liter 3 3 TOC
Hardness as CaCO3
vial 3 - metals, tctal %
COoD
hexavalent chromium
alkalinity
chloride
sulfate
TOX
- nitrate
volatile organics volatile organics
_________________ semi-organics
regular detection limits __ ¥ total hydrocarbone
0.5 ppb detection limits ______ BTX
EXPLOSIVES
(O.R . 2B GO QB re. . . X,
Na, Ca, Cu
x ____ (all of the above)

CUSTODY RECORD
signature and title

Relinquished by Recgived by o Date

Quteasd ) Cibigerard. _9/2z/88

kLT RRKRETRCT

Time
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APPENDIX Z

LABORATORY RESULTS FOR CHEMICAL ANALYSES OF WATER SAMPLES



Tt

APPENDIX AA

LABORATORY SOIL CLASSIFICATION ANALYSES FOR MW-1 THROUGH MW-15
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DEPTH — FT.

MOISTURE CONTENT VS DEPTHe2966

LONGHGRN AAP -~ MONITORING WELLS

_10 -
0
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_20_
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0 O
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1| 0 .
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0 20

WOISTURE CONTENT - ¥

PLATE 2




DEPTH — FT.

_10 -

MC / LL/ PL VS DEPTH  go296%

LONGHORN AAP - MONITORING WELLS

20 40 60 80 100

MC/LL/PL - % MOISTURE
O M t+ U o PL

PLATE 3



DEPTH — FT.

_10 -

LIQUID LIMIT VS DEPTH

002968
LONGHORN AAP - NONITORING WELLS ‘
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PLATE 4




DEPTH — FT.

LINEAR SHRINKAGE VS DEPTH 002969

LONGHORN AAP - MONITGRING WELLS
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GRAIN SIZE DISTRIBUTION TEST REFORT
g £ £I ¢ S - ° 2 g
196 .o ~ & -5 = 5 : - - -‘ = =
BRI I
26 § 5 |
C i1
5 :
86 ‘_ ;
0 N
5 <o
ey
- S8
Y]
]
& 48
[ ¥
3a
29
18
) : 2k Nt H : : - : Ay
200 100 10.92 1.3 8.1
OFENING SIZE - mm
“r” < BRAVEL « SAND w SILT | 2 cLav
Qi 8.8 .0 1.2 45,7 l 2.3
Al B.8 8.9 26.8 18.7 S.3
0| 8.8 2.0 i1g.@ 35.1 44,9
uscs . ‘
| Classification #“ COLLOIDS LL P1 Dep D=gp Dig Cc Cy
(o) cu 33 13
A SM NP 8.15 8.88S [#.B3T7 | 1.48 | 4.5
o cL 39 19 !
MRTERIAL DESCRIPTION TYPE OF TEST
2 SANDY LEAN CLAY ASTM D 42243722
A SILTY SAND . Hydrometer analysis
T LEAN CLAY WITH SaND Mechanical analysis
| Project No.: SWD NO. 14543 Remarks:

Project: LONSHORN AAP
o Location: MW-1, J-I, 28.8°-24.2°, SWD 87,6502
a Location: MW-1, J-J, 24.2°-26.4’, SWD 87,6503
O Location: MW-1, J-K, 26.5°-31.5’, SWD 874584
Date: MARCH, 1988

GRAIN SIZE DISTRIBUTION TEST REPORT

CORPS OF ENGINEERS - SOUTHHESTERN Plate Mo._6

| SWD 87-83R3F LS: 2
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GREAIN SIZE DISTRIBUTION TEST REPORT
: g2 og £ - - e = 2 3
199 = : - e ,;- - s 2 % = - “.“ > 2 : .‘ ‘
o B | SR
se | o ] e
| T ; [ I %
| Ho ] i b ..
8o e - I
’ R i
0 || NI
\Hi [ b i
i PR N N !
= i1 Ty )
w \‘L \i ; e
- 58 | ! A Y j
i Ni L\ i
f o f' h H !
= 40 i A\ ;
- ; : - \ !
: . | ; :
<g : | [ P '\:_
28 L i . i RN :
| ] T T
12 i i i "\ :
I i T T~
( B i NI N :
2 I ! i |t !1 [ ! )
<20 188 i8.¢ 1.9 8.1 .91 I 1%
[ OPENING SIZE -~ mm
n+3* | % GRAVEL % SAND | 2 SILT % LAY |
ol 8.0 | 2.8 19.2 36.2 [ 53.8 |
Al 8.8 | 8.8 S5¢.0 28.7 14,3
o 8.0 | 6.0 13.0 41.5 45.5
! uscs . :
; Classification | COLLOIDS LL PI s PP D=g Dig Cc Cy
o cu 30 12
A SM 8.11 8.944 |B8.0028 -1 l 43.2
o] CL=ML 23 7 1
MATERIAL DESCRIPTION TYPE OF TEST
o LEAN CLAY RSTHM D 422~43(72>
A SILTY SAND Hydrometer anmalusis
O SILTY CLAY Mechanical analusis
Project No.: SWD NO. 14543 Remarks:
Project: LONGHORN ARAP
i o Leocation: MW-1, J-L, 31.5*-34.4°, SWD 27,8538 WD 87,6296 LS: o
' o Location: MW-2, J-1, 20.4°-24.8’, SWD 87,6296 s 7é :
0O Location: MW-2, J—K, 27.87-34.8°, SWD 876298
Date: MARCH, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS - SOUTHMESTERHN Plate Mo.




GRAIN SIZE DISTRIZBUTION TEST REFOR
198 : - : : z :. :: 4 5 : 5 ; ? §
it T xiw‘*«:le T
5 K i SR I R
. | N ] 1IN
i ‘}'i X { !
89 N | |
:N N |
76 Ay HN !
\ N
g 68 :1 N
n Y N
= 58 ; - AN
& : § ! =
o i ;
b 48 : \ , |
a : ‘V | J
‘ ; ' | '
hiz) : v l !
20 : _ .‘\t‘t !
‘ N ~._::2:;._:
19 : : . T !
o i L : | Z
209 190 1.2 1.9 2.1 .91 .00
OFENING SIZE - mm
w3 % GRAVEL % SAND % SILT [ % CLAY
cl @.9 8.0 30.0 51.56 18.4
5| 8.0 2.9 21.0 &é. 1 12.9
cC| 8.9 6.9 3.8 24.8 71.8
uscs )
Classitication | ? COLLOIDS LL PI Dgo D=g Dip Cc Cy
o ML MNP
A CL-ML 24 &
o] [ 75 | =7 | |
MATERIAL DESCRIPTION TYPE OF TEST
C SANDY SILT ASTM D 422-83(¢72>
A SILTY CLAY WITH SaAaND Hydrometer analusis
G CLAY~-SHALE Mechanical analysis
Project No.: SWD NO. 14543 | Remarks:
Project: LONGHORN ~&aP SWD 874299 LS: o
o Location: MW-2, J-L, 34.8°-32.0°, SWD 27-529%
& Location: MW-2, J-M, 38.8’-35.9’, SWD 87,6388
O Location: MW-2, J-N. 39.9’-48.4°, SWD S7?-5381
Date: MARCH, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS - SOUTHWESTERHN Plate Mo._8_




002994
R ~ T hwoJd ¥ J
GFRAIN SIZE DISTRIDUTION TEST REFLCRET
s e e eI L . . s e : 3
1981" I R s - - - E z
i . : | T il ] : ! i !
! ' N \\’sz“l HIE R
8 Pl NS ! AR !
- Ei |
se \ i
78 1
: 1
. I
b <o : an
= i i
=  Se | *
= :
Z 1 |
w 48 : P
o | : TERRE
I - M
29 i 1: [
20 1 il
: NEEN .
i RN .
13 e e i
NI T
, i i
g F i IR :
200 180 18.02 1.9 a.1
OPENING SIZE - mm
w3 | ¥ GRAVEL t 7. SAND 2 SILT | % cLay |
(ol 8.0 ! 8.0 ; 42.9 | 41.5S P 16.5
‘2] 0.8 | 2.9 i 44.9 ; 41.7 i 14.3
{oi @.e | 8.9 i 14.0 i 61.2 | 24.8 |
uscs . |
Classitication |~ COLLDIDS LL Pl Dgg D=p Dig Cc Cu
c ML NP
A ML NP @.98 | 0.037 |9.8919 | $.33 | 42.7
5] cL-ML 25 3

MATERIAL DESCRIPTION

TYPE OF TEST

© SANDY SILT
A SANDY SILT
D SILTY CLAY

ASTM D 422-463C72>
Hydrometer analysis
Mechanical analysis

Project MNo.: SWD NO. 14543
Project: LONGHORN ARP
o Location: MW-3, J-I,
& Location: MW-3, J-=J,
0O Location: MW=-3, J—K,

Date: MARCH, 1988

SWD 87,8524
SWD 87-6533
SWD 87-653¢

28.5%-25.57,
25.5°-2%.07,
29.8°-34.87,

GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS SOUTHWESTERM

Remarks:
SWD 87,4534 LS: 1
SWD 87,8535 LS: 1

Plate No.__9__
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GRAIN SIZE DISTRIBUTION TEST REFORT

12

<

n.
in.

NSLIRT ™
12 1n
LB an,

108 - 4 2o : 2 I :
I | ‘ ﬁ“"‘~§%\wi ]
. th
o L Lt Ll TN
AR (T
ol WILLLL AT
' . ol ; : i |
f  ce
™
[ed Se
oy,
f k)
& 40
(9N
30
i
20 i
SR IRE B  RN :: i | I
1@ g : : : : - ) ! ! 8
T T 1 BT ! i
: : E : i
B : H : d . 10 ’L!! ! ,g"
290 109 18.9 1.0 2.1 .81 .28
OPENING SIZE - mm
oiwe * GRAVEL % SAND ! % SILT % CLAY
0| 8.9 2.9 18.0 53.8 I 2%9.2
sl 8.8 8.9 26.9 58. 7 23.3
Gl 6.@ 8.0 34.8 | 9.8 1.2
uscs . | ‘ i
Classitication | % COLLOIDS LL PI | Deg D=g Dig | Cc | Gy
o cL 2e 11 !
A cL—ML 23 7 | ! i
" ML : NP | | ]

MARTERIARL DESCRIPTION

TYPE OF TEST

O LEAN CLAY WITH SAND
4o SILTY CLAY WITH SAND
O SANDY SILT

ASTM D 422-£3(72>
Hydrometer analysis
Mechamnical analysis

Project No.: SWD NO. 14543

Project! LONGHORM AAP

O Location: MW-3, J-L, 34.8°-37.28°, SWD 87-£527
& Location: MW-3, J-M, 3I7.8’-3%.4%, SWD 87-4538
0O Location: MW-3, J-N., 39.4°-43.5°, SWD 87-£53¢%
Date: MARCH, 1988

GRAIN SI2E DISTRIBUTION TEST REPORT
CORFS OF ENGINEERS - SOUTHHESTERN

Remarks:

SWD 87-853% LS:

Plate Mo._l0
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GRAIN SIZE DISTRIEU
189 : : 5 : f M. : < H
| i i ! i
%G | Hi Lo : ] |
i } i
! } -
8@ ! ! i
|
l
79 ;
o I
L 40 | '
o
[ Se :
= | i
t .
2 !‘
i 4@ ’ .
- [ I t : | '
i : : , i
38 ’ I gt '
| : ;
1 I 1
20 | ‘ !
i I
| |
18 | !
S |
o !
B i
288 100 18.8 1.9
OPENING SIZE - mm
|s+z> | % BRAVEL 2 SAND 2 SILT I ocLAay
el 8.9 8.9 S5%.9 3I4.9 S.1
Al B.O 1.9 42.9 45.2 I 1.7
) 8.6 | 8.5 : 54.3 32.8 P 13.4
uscs ] | | ; g |
Classification #“ COLLOIDS (. PI ! Dgo I D=g ' Dyp : Cc l Cu
1) €M NP | 2.18 | 9.981 '8.3261 ' 1.98 ' 4.8
2 cL 26 $ | 2.28 |0.049 [@.0@34 | 5,87 | 23.5
g St NP | 8,18 18.851 ;8.80924 | 11.16 : 1.9
MATERIAL DESCRIPTION TYPE OF TEST
T SILTY SAND RSTM D 422-82(?2>
& SANDY LEAN CLAY Hydrometer analysis
O SILTY SAND Mechanmical analusis
Project No.: SWD HO. 14543 Remarks:
Project: LONGHORN AAP SWMD 874546 L3: 1
o Locationm: MW-3, J-0, 93.57-44.8°, SWD 275548
£ Location: MW-4, J-G, 15.8°-17.1°, SWD S7-4547
0O Location: MW—-4, J-H, 17.1°=-1%9.97, SWD 876548 SWD 8724548 LS: 1
Date! MeARCH, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS - SOUTHMHESTERN Plate Mo._11
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CORPS QOF EMGINEERS - SOUTHHESTERN

GRAIN SIZE DISTRIBUTION
199’3 I':if(: P z H K
| T T
i P v i ) I 3g!
o0 | H Loy R
- |
84 |
—
70
b se
"
= SO
o
[}
& 40
[ v
30
20 ?
M
{ :
18 !
8 : ) } :
200 188 12.0 1.9 8.1 .01 .88
OPEHING SIZE ~ mm
{243 | 2% GRAVEL . SAND % SILT | s cLay
Ox 2.8 8.0 31.8 45.5S | 22.5
Ll 8.8 8.0 8.8 4S.1 46,9
C| 3.0 | 6.9 21.8@ 55.8 i 28.2
USCs .
Classification #“ COLLOIDS LL Pl Dsa D= Dig Ce Cu
e cL 27 16 !
A CH 51 Il 33 '
o| CcL 29 | 13 |
MARTERIAL DESCRIPTION TYPE OF TEST
T SRANDY LEAN CLAY ASTM D 422=4£43(72>
a FAT CLAY Hydrometer analuysis
O LEAN CLAY WITH SAND Mechaniczal analysis
Project No.: SWD NO. 14543 Remarks:
Project: LONGHORN AAP
S Loczatiorm: MW-4, J-K, 2§6.%°-29.8°, SHD 27,4551
& Location: MW~4, J-L, 25.8°-32.2', SWD 87,4552
O Location: MWW—-4, J-M, 3I2.27-38.1°, SWD 87-&553
Date: MARCH, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT

Plate Mo._12
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GFAIM SIZE DISTRIBUTION TEST REFPCRT
108 - 1 - e I3z : :
58
80 |
!
78
5 <o j !
= '
- SB !
Ty ] | ;\ :
fry] 49 | ;
a j ; \ P
! : ! i
30 ’ 7\, IAEN
[ N \ Y : T
i i ; | L
20 ! HERR NS
: o i : TR LR
! v ! P | ! !
[ v N | \\ | Lt I ¢ [ A
| ! i | ’lHM" < [ I N i
289 180 10.0 1.8 2.1 .21 .28
‘ OPENING SIZE - mm
[r2e7® | *. GRAVEL ! 2. SAND | % SILT | 2 CcLA
‘cl 8.8 | 8.0 i 8.8 ; £.3 3.7
fa] 9.9 ! 2.8 | $2.0 i 23.3 C 14,7
iC| 8.8 | 8.9 15.8 i 4z.8 I 43.9
UsSCS . ! i
Classification | 7 COLLOIDS LL P1 Dy D=p Dygp | Cc | Gy
IS} SP-SM NP .24 | @.145 8.872% 1.55 | .2
2 sC 40 21 .11 |@2.85% [8.0815 28.88 : 76&.2
a cL 39 1& : i
MATERIAL DESCRIPTION TYPE OF TEST
2 POORLY GRAUED SAND WITH SILT ASTM D 422-43(72>
A CLAYEY SAND Hydrometer analusis
T LEAN CLAY WITH SAND Mechanical analygsis
Project No.: SWD NO. 14543 i Remarks:
Project: LONGHORN AAF SWD 87,4554 L3: O
5 Location: MW—-4, J-H, 22.1°-42.8", SUD 27.-£554
» Location: MW-4, J-0, 42.8°-43.8’, SWD B?-/&555
O Location: MW-4, J-FP, 43.8°-43.8", SWD £7-5555
Date: MARCH, 1968
GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS — SOUTHHESTERHN Plate Mo._l13
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OPENING SIZE - mm

200 108
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Dso
8.18
8.12

Y ..
8¢ ol
Ol g [
N

[
o[
4] o] | o
[ S N IS
et
N
Qoo
Slalslo
:568
.

1

v
golels
Glolole
e
oo
’V'.'
Yoo
o
olaln

PI

!

LL
NP
NP

COLLOIDS
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GRAIM SIZE DISTRIBUTION TEST REFPORT
< B .‘_. S.E ::j - © s - e =z
194 o e a am = H = M = <
4 qTTT ] T R : AERENN i IR
! | : ; i i\ N | D A
o | li I N HERE
80 \‘! ' | |
YA o
70 R E\Lﬁp\;\h ! j
! : | |
! ! 1 |
. o ] { I
b o , ! \' \kl{\\ L
= E | M |
— Sa . IN ?
5 l \ i l
ﬁ 48 (R : i
= T |
H |
30 | \| j
|
20 _ g | ‘\\3
| N =
18 j ‘ | -
Ll i : b
‘l’ . M }
2| HY f il |
208 132 12.9 1.9 9.1
OPENING SIZE - mm
Z+3”? e« BRAVEL e SAND “ SILT | % cLay |
ol 8.9 8.9 S8.8 38.2 | 11.8 ’
al 9.8 8.0 8.0 43. 9 i 4.1 !
G| 8.8 | 8.0 | 20.9 se.@ I 21.8
uscs . o ;

Classitication | % COLLOIDS LL 1 Dgg | D=g Dig Cc Cy
o SM NP | .11 [9.055 {8.8028 | 18.12 | 42.Z
A cL 1 16 | |
=) CL 2S 9 ‘ [ ]

MARTERIAL DESCRIPTION TYPE OF TEST

o SILTY SAND ASTM D 422-£3(?2D

& LEAN CLAY Hydrometer analysis

T LEAN CLAY WITH SAND Mechanical analusis

Project No.: SWD NO. 14542
Project: LONGHORN AAP
O Location: MW-S5, J-L, 29.8°-31.57,SWD 27-4811
a Location: MW-5, J-M, 31.35°-~34.5%, SWD 874812
O Location: MW-5, J-N, 34.5°-35.47, SWD 2874813
Date: MARCH, 1988

GRAIN SIZE DISTRIBUTION TEST REPCORT

CORPS OF ENG

INEERS

SOUTHMWESTERN

Remarks:
SWD 87-4211 LS: @4

Plate

Mo._15




GR&IM SIZE DISTRIBUTION TEST REFORS
108 : ] i_f - E[: Sa oz s - z
A
50 | H ! il P
80 3
78 {
o l : '
e &a -
= 1l
[t S8 R
foe] P
Q P
by 40 €
V.
30 '
_ |
26 - t
I_ §
i t
18 L _ b :
| |
2] s : ; ! L
200 169 12.0 1.2 8.1 .91 .28
OPENING SIZE - mm
lu+3 | % GRAVEL 2 SAND % SILT | % cLav
o} 8.2 ! 8.9 39.9 44.8 Io1s8.2
Al 8.9 | 8.8 £5.0 23.3 i 11.7
a) 8.9 | 8.0 21.0 51.2 | 27.8
uscs . i
Classitication 7 COLLOIDS - PI Dgp ! D=p Dl@ Ce Cu
1) CL-ML 28 ? |
a SM NP @.15 | ©8.041 @.0832| 7.94 | 45.7
0 ML 31 g ! I 1 |
MATERIAL DESCRIPTION TYPE OF TEST
0 SANDY SILTY CLAY ASTM D 422-63(72>
A SILTY SAND Hydrometer analysis
0O SILT WITH SAND Mechanical analysis
Project No.: SWD NO. 14543 Remarks:
Project: LONGHORN RAP
o Location: MW-S, J-0, I¢.4°-48.8°, SWD 87-8214 D 8os6822 LS: 2
A Location: Mh=&, J-H, 18.8°-19.%5°, SWD 87,6822 D g7s& :
O Location: MW-&, J-I, 19.5°-22.87, SWD 82-/&823
Date: MARCH, 1988
BRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS — SOUTHWESTERN Plate Mo._l6
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GRAIN SIZE DISTRIBUTION TEST REFOET
19[,31 : ”: : - z : : ? - :‘ : ; 2 2 -
f | i | i i i . o
3 : ! AN SRR N
@ ! < RN NS
V»-\ \}
89 i
{ .
76 ‘
| ]
D e IHEEE
: T
= 5P f :
vy ] i
) :
T 40 | !
[,
30
!
20 3
18
7] : g B
200 189 12.8 1.9 8.1 .21 .28
OPENING SIZE — mm
cr2+3"' % GRAVEL v« SAND ) | « SILT [ % CLAY
0| 8.0 8.9 S.8 3s5.2 i S8.8
4| 8.8 2.8 12.9 53.9 i 28.1
ol 8.8 8.6 42.8 | 47.¢ E 18.1
uscs ] o o
Classification | # COLLOIDS LL 1 Dgo Dzg Dip e | Cy
o CH 55 24 | ~
a cCL-ML 26 é j | | | .
a ML NP [ 8.82 | ©.0839 |8.884% | 4.83 t 15.7
MATERIAL DESCRIPTION TYPE OF TEST
2o FAT CLaY ASTM D 422-83(72>
A SILTY CLAY WITH SAND Hydrometer analysis
O SANDY SILT Mechanical analysis
Project No.: SWD NO. 14543 Remarks:
Project: LONGHORN RAP
o Location: MW-&, J-K, 27.8°-32.08°, SWD 87,4225
A Locatiom: MW—&, J-M, 37.8°-42.2", SWD 874827
0O Location: MW-6, J—HN. 42.27-45,.87, SWD 87-6828 SWD 8746828 LS: 2
Date: MARCH, 1988 ‘
GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS — SOUTHWESTERN | Plate Mo._l7
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PLATE 1



| | 002990
MOISTURE CONTENT VS DEPTH

LONGHORN AAP - MONITORING WELLS

OCEPTH — FT.
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MOISTURE CONTENT - %

PLATE 2



DEPTH — FT.

MC /L / PL VS DEPTH

LONGHORN AAP - MONITORING WELLS

0023991
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DEPTH — FT.

LIQUID LIMIT VS DEPTH

LONGHORN AAP — MONITCRING WELLS

002992
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DEPTH — FT.

| o 002993
LINEAR SHRINKAGE VS DEPTH
LONGHORN AAP — MONITORING WELLS
0
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} .
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r
GRAINM SIZE DISTRIBUTIOH TEST REFORT
1688 - : i e = H :': 3 3 f‘ %
50 \ | |
28 é
|
70 '
g se |
E :
& z
- S8 H
z N N
vl 411
&2 \ é
i 40 i
30 A"
2 i
TN ot
1@ | N:N_
e E ] ik
280 1008 18.8 1.2 2.1 .81 . 80!
OPENING SIZE - am
B v GRAVEL % SAND o SILT % CLAY |
C| 0.8 2.8 48.08 37.4 14.6 !
Al 8.9 6.9 7é6.8 14. 6 .4
o| e.e 8.0 44.0 43.7 12.3
uscs . 1
Classitication #< COLLOIDS LL PI Dgp Dzp Dip Ce - Cy
o} CL-ML 24 S
A sM NP 6.19 | 9.892 |8.08885 | &.81 29.3
o SM NP

MATERIAL DESCRIPTION

TYPE OF TEST

o SANDY SILTY CLAY
A SILTY SAND
O SANDY SILT

ASTM D 422-43<(72>
Hydrometer analysis
Mechanical analysis

Project No.: SWD NO. 14543-12 Remarks:
Project: LONGHORN AAP - GROUNDWATER MONITOR WELLS SWD NO. 868-5134 LS: 4
0o Location: MW-7, J-G, 18.8°-1%.0", SWD 88-5134 SWD NO. 885135 LS: @
A Location: MW-?, J-H, 15.0°-17.8", SWD 885135 b ¢
O Location: MW-7, J-I, 17.8°-1%.8", SWD 88,5134 SWD NQ. 88,5135 LS: 2
Date: DECEMBER, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
6

CORPS OF ENGINEERS - SOUTHWESTERN

Plate No.
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GRAIN SIZE DISTRIBUTION TEST REPORT
¢ g :E c'E. £ £ 'S
1990 < A eI 23 %3 3 s T : 3 i
: : 7 - h - '
) RN ;
: : L e
Y ERIIANE M B 100 H R L RS - f
= : : I A | : : : : : % \

— S8 11k ;

=z T K

Lud BIRE |

(28] B :

g 49 4k |
. : : : . 4 . . N N ‘
SR W T N |

e e A > :

: : AN : : j 11 \ \_;\J

pa h = |

:NL., !

18 41 }

oy |

: | |

e : : H E FI ¢ : : H : : : : | !

200 100 19.8 1.0 8.1 .91 .80:

OPENING SIZE - mm

“+3Iv 7% GRAVEL % SAND | % SILT “ CLAY |

0| 8.0 8.9 81.0 ?.9 5.1 i

sl 8.9 e.e 19.0 48.7 32.3 |
uscs .

Classitication #“ COLLODIDS LL PI Bsa I=xp Dip Cc Cy
o SM NP 8.23 | 9.134 [0.0075 | 18.23 Ia. s
a 31

MATERIAL DESCRIPTION TYPE QF TEST
© SILTY SAND ASTM D 422-&3(72>

& CLAY-SHELE Hydrometer analusis

Mechanical amalysis
Project No.: SWD NO. 14543-12 Remarks:

Project: LONGHORN ARAP = GROUNDWATER MONITOR WELLS SWD NO. 885137 LS: 8

o Location: MW-7, J=J, 19.8°-21.8’, SWD 88-3137

A Location: MW-?, J-K, 21.8°-27.8’, SWD 88,5138

Date: DECEMBER, 1988

GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS — SOUTHWESTERHN Plate No._Z
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GRAIN SIZE DISTRIBUTION TEST REPORT
100 = & oL 23 TS 3 : Tz 3 :d
va ‘
so| MMLLEL L WL W
|
R 1 A A EMER WA
& NnaEinEinmnnRy |
0—59 !{
= IR R E R N T R e R U
i SoOoMtErt e LB ittt e | :
o SR ELE Gk z z il 1 '\ ;
£ ae | B ETEE CEpREL 4 f el :
o \
N
2@ ST
P N ”T”vi\\RI
[l N
e ; N I A & : : i : : 1 f
200 108 18.8 1.0 8.1 .21 .ee
OPENING SIZE - mm
7+3% % GRAVEL % SAND 2 SILT % _CLAY
ol e.0 e.o 78.0 19.2 11.8 |
5] ©.8 e.e 29.8 52.4 18.58 |
ol e.e 8.9 12.0 76.4 P 11,8
uscs .
Classification | % COLLOIDS | LL PI Dsg Dxg Dig Ce
SM NP 0.13 988 [@.8022 | 25.41 | &2
2 cL 29 11
ML NP 9.85 | 8.927 |9.8021 | 7.84 | 22.5

MATER1AL DESCRIPTION

TYPE OF TEST

O SILTY SAND
& LEAN CLAY WITH SAND
O SILT

ASTM D 422-43(72>
Hydrometer analysis
Mechanical analysis

Project No.: SWD NO.. 14543-12 -

Project: LONGHORN AARP — GROUNDWATER MONITOR WELLS
o Location: MW-8, J-G, 11.5"~-13.8°, SWD 88,3717
a Location: MW-8y J-H, 13.8’-14.4°, SWD 88,5718
O Location: MW-8, J-~I, 14.4’-17.5’, SWD 88,571%
Date: DECEMBER, 1988

BRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS - SOUTHWESTERN

Remarks:
SWD NO. 88-5717 LS:

SWD NO. 8835179 LS:

Flate No._8




GRARIN SIZE

n
.
in,

1

3¢ b

DISTRIBUTION TEST REFPORT

(3]
”e

THISE

160 __ - ol

TR in
1 379 in,

Lhie
b
~4 -1 84148

, T T T
AN |
29 f
|
80 i i
7e a \ \k |
G <o 3 ) |
Z I
n |
= 517) o !
Ty, " ‘\\\
=] ;;
& 49 L
a LT N
ba
se N, N
5
20 i ™
L -
10 L
8 L : E E R : : : i
200 108 1.0 1.0 2.1 .81 .28
OPENING SIZE - mm -
73 % BRAVEL % SAND % SILT 2 CLAY |
o] .9 8.0 5.2 35. 5 59.4 |
Al @.8 e.e 14.8 59.3 | 28.7 |
of e.e 0.0 14.0 35.2 | Se.8 |
uscs .
Classification | % COLLOIDS LL PI Dso Dxp Dip Cc Cy
o s1 34
A cL 29 14
48 33

MATERIAL DESCRIPTION

TYPE OF TEST

© CLAY-SHALE
& LEAN CLAY
0O CLAY-SHALE

ASTM D 422-63(72>
Hudrometer analysis
Mechanical analysis

Project No.: SWD HNO.

14543-12

Project: LONGHORN ARAP - GROUNDWATER MONITOR WELLS

Remarks:

o Location: MW-8, J-J, 17.5°-18.4°, SWD 88-5720
a Location: MW-8, J-L, 23.4’-28.8°, SWD 88,5722
0O Location: MW-8, J-N, 38.8°-32.0°, SWD 88,5724
Date: DECEMBER, 1988

SRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS - SOUTHWESTERH Plate No._3
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GRAIN SIZE DISTRIBUTION TEST REPORT

1-1/7 In,

[
'

CORPS OF ENGINEERS — SOUTHWESTERN [

Plate No.

- - E - : 3
T A 4 - :h—l\'_:
; . \\ :{ N\
°a LS A,
\ \ s
8a \ ' \
: : N \
78 A\ : \t
: HET TN \
: |
; &0 \x : N\Q\ N ‘ !
— o R \ ‘
w \ : .'N; \ ‘
= 5o e i NN
& z T ‘
2 \ -i ,
a g i YK !
30 ” \ -
11N |
10 N—] ;
. |
e L : N E : RIBE t i
200 108 10.9 1.0 e.1 .21 .02:
: OPENING SIZE - mm
“’+3I 7% GRAVEL ¥ SAND 2 SILT “ CLAY
0| 8.8 2.9 21.8 28.% 8.1
A} 8.0 0.0 72.0 18.% %.1 !
0o 8.0 | 8.6 | 3.8 42.5 4.5 |
Uscs .
Classification | % COLLOIDS LL PI Dso D=g Dip Cc Cy
(o} 1% 34
A SmM NP .14 | B.874 [8.9P0864 | .95 22.2
=] 59 4z
MATERIAL DESCRIPTION TYPE OF TEST
© CLAY~SHALE ASTM D 422-83<(72>
2 SILTY SaND Huydrometer analysis
O CLAY-SHALE Mechanical analysis
Project No.: SWD NO. 14543-12 Remarks:
Project: LONGHORMN ARP - GROUNDWATER MONITOR WELLS -
o Location: MW-9, J-I, 12.5°-13.1", SWD 885733 SWD NO. 88,5734 LS: 2
a Location: MW-9, J-J, 13.1°-16.8", SWD 28,5734 b ¢
O Location: MW-9, J-K, 16.8'-19.8°, SWD 88,5735
Date: DECEMBER,; 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
10




DISTRIBUTION TEST REJHE%SQQ '

GFRAIN SIZE
;e oet ogi £ :
1892 | - . — = : - E § E 3 E g
T . ~ 1|
™
sa T |
ao | i\
7e :
§ o :
n \ 3
= S8 : \ h
< \ N
£ 40 ? \ | N :
o :\:
30 : \ﬁ\ o
20 j N ?
1@ -T ~
G B o : H H B : 3 : H .
200 100 1.0 1.@ 8.1 .e1 .8
OPENING SIZE ~ mm
u+IH % GRAVEL % SAND | 2 SILT 2 CLAY
ol 8.8 ) 26.0 f £8.8 19.2
al 8.8 8.0 5.8 { 44.3 50.7
uscs .
Classification 2 COLLOIDS LL P1 Dsp Dxp Dig Ce Cyu
o 34 21
A S 34

MATERIAL DESCRIPTION

TYPE OF TEST

Q@ CLAY-SHALE
& CLAY-SHALE

ASTM D 422-63<(72>
Hydrometer analusis

Mechanical analysis

Project No.: SWD NO. 14543-12
Project: LONGHORN ARAP — GROUNDWATER MONITOR WELLS

o Location: MW-%9, J-L, 19.8°-24.08",
A Location: MW-9, J-N, 256.0°-27.9"»

Date: DECEMBER, 1988

SWD 885736
SWD 88,5738

Remarks:

GRAIN SIZE DISTRIBUTION TEST REPORT

CORPS OF ENGINEERS - SOUTHWESTERN

:
|

Plate No._il _
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GRAIN SIZE DISTRIBUTION TEST REPORT

g ¢

n.
1-172 In
n.

439 in.

I 1 s : : &z 33 it
K B I et T ’
) : ,
1) |
=12)
- :
s
g 48
o
50
% ) ‘
[}
5 a0 \\
30 ? \ \\\~
- :
20 : -i&\‘ ™ :
~ .
x N
1@ \\:‘ —
%—.
G : H H B H B : ’ } I | | i =
200 100 19.0 1.8 2.1 .01 .00
OPENING SIZE — mm
H+3ZH 22 GRAVEL % SAND % SILT | % CLAY
o| 8.2 2.8 26.8 54.4 19.6
sl B.@ 0.9 s53.0 40. 1 )
ol e.@ 8.0 57.08 1 38.5 [ 4.5
uscs .
Classification | 7% COLLOIDS LL PI Dsg Dzg Dip Ce Cu
o cL 25 12
A sM NP .29 | 8.951 |©.0120 | 2.26 7.9
o sM NP 8.10 | 2.057 |8.8211 | 1.57 | 4.&
MATERIAL DESCRIPTION TYPE OF TEST
O LEAN CLAY WITH SAND ASTM D 422-&63(72>
A SILTY SAND Hudrometer analusis
O SILTY SAND Mechanical analysis
Project No.: SWD NO. 14543-12 Remarks:
Project: LONGHORN AAP — GROUNDWATER MONITOR WELLS :
o Location: MW-1@, J-D, S.1°-7.2", SWD 885991 . co2 LS: ©
A Location: MW-18, J-E, 7.2°-9.27, SWD 88,5982 WD NO. 88,590 :
O Location: MW-18s J-G, 11.2’-13.8°, SWD 88,5904 SWD NO. 885984 LS: ©
Date: DECEMBER, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGINEERS - SOUTHWESTERN Plate No. 12
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- - _ .- _UUJUUl
GFRAIN SIZE DISTRIBUTION TEST REFORT
e '
186 f f : i f 3 : : = E : j ; g §
N T T : : .
| \ '
. : ;\ .
se \\\
70 \
x
z Se : :
o : \,‘
O ;
S 4@ [
L ;
38 | AN
20 | RN\ it
TN RS
: : ; e
1g ; i1 i%=i_ " e
: Pyl o
) : R : a1 ;'! { J g“]l :
200 100 18.9 1.2 2.1 .21 .201
OPENING SIZE - mm
' P % GRAVEL % SAND 2 SILT | CLAY
i ol 8.2 8.2 45.9 44,8 I 11.8
' sl 8.0 e.2 88.0 5.3 [ 6.7
‘ ol e.8 6.a 85.8 27.3 I 7.7
E uscs ]
| Classification | * COLLOIDS LL PI Dgo Do Dig Cc Cy
&3 ML MP 2.08 | @8.942 (8.8824 | &.81 | 24.0
. SP-SM NP 2.15 | 2.102 |19.2542 | 1.1% 2.7
=] SM NP .11 | B.P66 |8.9083 | 4.462 | 13.6

MATERIAL DESCRIPTION

TYPE OF TEST

| o SANDY SILT

J SILTY SAND

A& POORLY GRADED SAND WITH SILT

ARSTM D 422-63(722
Hydrometer analysis
Mechanical analusis

“roject:
5> Location:
& Location:
J Location:
Date: DECEMBER,

J=H,
J"‘J'
J=K«
1988

| Project No.: SWD NO. 14543-12
LONGHORN ARP -
Mu—-1Q,
M-18,
Mi—10.

12.07-138.0°%,
192.57-23.5%,

23.57-28.57,

GROUNDWATER MONITOR WELLS
SWDh 22,5985
SWD 88,5787
SWD 885988

GRAIN SIZE DISTRIBUTION TEST REFPORT

CORPS OF ENGIMNEERS SOUTHHESTERN |

Remarks:
SWD NO, g8-5945 LS:

SWD NO.
SWD NO.

88.-3%07 LS:
88-5%98 LS:

Plate Mo._13
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GRAIN SIZE DISTRIEBUTION TEST REFORT

180 N - S : z z\z :
s8 : : . ‘: %\\
eo ML b L NG
oo | (b e \\

w : : H N A : : ; : :

- Se

z

vy

2

u 40 \

[

30 i

1
2o LLLL WL WL L R
H : HES R R i i : : : HERS " |
NG T
1 10 ‘ N‘:!‘-c*
i —
8L : H N I : : : : : HIBE ‘l

f 200 189 18.0 i.0@ a.1 .01 . 901
! OPENING SIZE — mm
K at+3” # GRAVEL 7% SAND o SILT Z CLAY
i ol 8.0 8.0 £2.0 31.2 4.8
' s 0.0 8.0 55.0 29.9 15.1
! |
i uscs _

‘ Classitication ¥ COLLOIDS LL PI Dep Dxp Dip Ce Cy,
f‘f SM NP .11 8.040 |@8.@88S | Z.29 | 12.79
L SM NP B.19 | 9.941 (9. aaiag 11.8%9 | %8.4

MATERIAL DESCRIPTION TYPE OF TEST
- 5 SILTY SAMND ASTM D 422-£3C72>

A SILTY SAND Hydrometer analysis
~ Mechanical amalygsis

Project No.: SWD NO., 14543-12 Remarks:

oroject: LONGHORN AAP — GROUNDWATER MONITOR WELLS SWD NO. 885999 LS: ©
5 Location: MW-18, J-L, 28.5°-32.8%, SWD 8859879

a Location: MW-18, J-M, 32.8°-34.5%, SWD 88,5912 SWD NO. 88,3918 LS: 1

Date: DECEMBER, 1988

GRAIN SIZE DISTRIBUTION TEST REPORT
SORPS OF ENGINEERS — SOUTHWESTERN Plate Mo._14




1-42 an
Y4 n
1.2
L0

GRAIN SIZE DISTRIBUTION TEsT reroryS003

189 <« = a: = z B T 3 2 :E
: ’ : o : ; : Il ~ i | . 3
: ! N : ; : ' : : ! : ‘
50 SR B i : IR N\ l? |
: Sl g 'z Uit 1o 11 D |
se LR i | | 11 B !
- . y ' ' . it :
; ; o : ; : ' \ ! T [
: ‘ ‘ o Al !
70 fh' % !
' !
|
d &8 |
T i | |
- 50 s \ i
z : i i
[¥3] X i 1
2 \ T
& 40 ! |
[ | j ! |
30 : ~\t
\\~‘ﬁh._
[
| i LT
8L : R N : : : : : I ” P Ome
l 200 129 19.02 1.8 8.1 .01 .eo1
OPENING SIZE - mm
2+3 % GRAVEL % SAND % SILT % CLAY
{ ol @.9 2.0 37.0 42.2 22.8
Al B.0 2.9 &£5.0 22.6 8.4 |
, ol 8.8 8.8 71.8 24.8 4.2
: uscs ]
| Classitication % COLLOIDS LL PI Dgo Do Dig Cc Cu
P cL 3z 1e
. SM NP 2.12 | 9.072 {6.9182| 4.34 11.5
=] sM NP 8.12 | 8.874 [B.8354 | 1.27 | 3.4
MATERIAL DESCRIPTION TYPE OF TEST
o SAMDY LEAN CLAY ASTM D 422-863¢?2)
a SILTY SAND Hydrometer analysis
~ J SILTY SAND Mechanical analysis
Project No.: SWD NO. 14543-12 Remarks:
| ®Project: LONGHORN AAP — GROUNDWATER MONITOR WELLS
| 5 Location: tiW-11, J-D, 3I.9*-5.8°, SWD 88,5914 SUD NO. 885916 LS: 1
A Location: MW-11, J-F,; &.0°-8.8", SWD 88-5516 . b :
{ 7 Location: MuW-11, J-G, 8.8’-18.8", SWD 88-5%17 SWD NO. 88-5917 LS: ©
{ Date: DECEMBER, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
“ORPS OF ENGINEERS - SOUTHWESTERHN Plate Mo._1l3
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GRAIN SIZE DISTRIBUTION TEST REFORT

100 = ?f»:: PR S N S S -
sol ML L LI NS
1 O A AN

BN ; TIENE ; 1 o
‘ g A I S { : i 11 i ! l
0 : : [ AR S : : ; : ; : \
- sa
] \
(]
!§ 49 N
i N
° ) b
2ol L L L L AL hN
18 i ‘ 1
~— | x
: S : : . H 11 e — |
e B : . - b : : : - : R - : l I 1]
202 10@ 19.9 1.9 2.1 .81 .231
OPENING SIZE - mm
fze3% | 2 GRAVEL % SAND 2 SILT | 2z cLaY |
o} B.O 8.0 24.8 41.7 | 34.3 |
5] 8.9 8.0 9.0 25.1 | 5.9 |
]
uscs .
Classification | % COLLOIDS | LL PI Dso Dxg Dig Ce Cu
cL z 18
st NP .12 8.072 (9.825% 1.70 4,7
MATERIAL DESCRIPTION TYPE OF TEST
T o LEAN CLAY WITH SAND ASTM D 422-63C(?2D
A SILTY SAND Hydrometer analysis
Mechanical analysis
Project No.: SWD NO. 14543-12 Remarks:
Project: LONGHORN AAP — GROUNDWARTER MONITOR WELLS
5 Locationm: MW-12, J-D, 4.9’ ~-6.8%, SWD 886850 SWD NO. 886055 LS: ©
A Location: MW-12, J-J, 17.8’-22.8°, SWD 88-68546 ° "
Date: DECEMBER, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
SORPS OF EMGINEERS - SOUTHIESTERN Plate Mo._ 16
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GRAIN SIZE DISTRIEBUTIONM TEST REFORT

¢ .
198 < = =3 23 z z I 3
: : : : n : Tk o [ [ |
: { | IR
76 L z ' ! ‘
I I
dhid R
80 di bl i
B ] 1 i i i
T UL : | 1 N
7@ A I N A R . \ ! SRR
3 <o :
- ;
- sg :
&2 ? ? J
- : i |
: 1 ;
I : 11
: i b
: i
20 i %\
: i R |
: i |
10 N ’
IR \ 1
!i | e, |
ol Ml ity ‘b % RIS il 1A E .
200 100 12.2 1.2 2.1 .81 .29
OPENING SIZE - mm
2+ ¥ GRAVEL ! . SAND i % SILT I 32 cLAY |
cl 8.2 0.8 £3.0 i 38.7 &£.3
4l 8.8 2.8 57.98 ! 34.4 8.6
uscs .
Classification | % COLLOIDS LL PI Dgo Do Dig Ce Cy
<M HP .11 | 8.8<2 {@.9181 | 2.18 6.9
SM NP 9.11 |@.051 l@.ee??| 3.12 14.9
|
MATERIAL DESCRIPTICN TYPE OF TEST
[ T SILTY SAND ASTM D 422-63(72>
A SILTY SAND Hydrometer analysis
] Mechanical analysis
Project No.: SWD NO. 14543-12 Remarks:
Project: LONGHORM AAP - GROUNDWATER MONITOR WELLS SWD NO. 88-4857 LS: @
o Location: MW-12, J-K, 22.8°-27.8°, SWD 88-6@57 cuD NO. 88s6058 LS: 1
A Location: MW-12, J-L, 27.8’-28.8°, SWD 88,6058 . :
Date: DECEMBER, 1988
GRAIM SIZE DISTRIBUTION TEST REPORT
CORPS OF ENGIMEERS - SOUTHWESTERN Plate Mo._l7
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GRAIN SIZE DISTRIBUTION TEST REFORT
E :oew e f 2 - e s = 2
168 - - ~ - - - - = - - r; = :E
. : : 1 % i; i i !I
99 ‘ ! i
AVIIIR
g9 R\ L
_ \ ; |
70 \v :
X \‘\
= 40 ‘
- S8 LN
P 1N ‘
[} : N
S 48 \\ &
I\
3G \ h\
i\' “‘C~‘~
20 i1k N | [
h L
1@ : | H.«*."-;,
1 {H o
; : _ . i Ql }
%] : : IR E : drtt t i
202 100 18.98 1.2 2.1 .21 .ee1
OPENING SIZE - mm
%+3® 22 GRAVEL 22 SAND I % SILT I s cLay |
ol 2.8 8.8 80.0 f 18.9 | 9.1
s 8.9 8.0 58.0 i 25,7 12.3
o} .9 9.8 39.0 | 37.1 23.%9
uscs .
| Classification ¥ COLLOIDS LL PI Dgp D=g Dig Cc Cu
- sM NP @.18 | 8.99S |0.81687 | 4.79 16.8
sM NP 9.10 | ©0.047 |8.8833| &.53 | 3.6
o} CL-ML 25 ? |

MATERIAL DESCRIPTION

TYPE OF TEST

" 5 SILTY SAND
A SILTY SAND

ASTM D 422-£3C(72>
Hydrometer analysis
Mechanical analysis

Jate: DECEMBER, 1988

3 SANDY SILTY CLAY

[ Project No.: SWD NO. 14543-12 Remarks:
oroject: LONGHORN AAP - GROUNDWATER MONITOR WELLS | sup No. 856635 LS: &
S Location: MW-13, J—I, 17.8°-22.0%, SWD 885635 o
A Location: MW-13, J—K, 26.8°-28.8", SKD 88,6637 SWD NO. 83,6637 LS: 2
J Location: MW-13, J-L, 28.87-29.8’, SWD 88,6438

GRAIN SIZE DISTRIBUTION TEST REPORT
SORPS OF ENGINEERS — SOUTHWESTERN

Plate Mo. 18
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GRAIN SIZE DISTRIBUTION TEST REPORT |
R NP T . . e - s 5
182 2 e - - . = > - f
ST T TN
sa 1N TN
78 \
I &0 \\ .hﬁu.
- I
- se
z '
wd
g \
U 40 NG
- | N
30
20
|
{ 18
I i
' 4 i1 3
gL : N : giaE J! !, i i ;: |
200 182 19.@ 1.9 8.1 .21 .B01
OPENIMG SIZE — mm
, P 2 BRAVEL 32 SAND ? 2 SIL 2 cuay ||
; ¢l 8.9 2.9 £6.0 % 28,4 5.8 g
- 1al 8.8 0.9 5.0 33.3 P Ss.2 i
! D} 9.8 | 5.0 | 65.8 , 26.7 .= !
Classification |+ COLLDIDS LL I Dso Dg . Dig | Lo | Cu
‘Y SM NP 0.12 | 8.@<2 [8.9219 | 1.28 | 5.3
| ML NP 1 ; !
E sM NP 8.13 | D.B:6 0.914% | 2.23 | 8.9
MATERIAL DESCRIPTICN TYPE QOF TEST
T o SILTY SAHD RSTM D 422-43C72>
A SILT Hydrometer analysis
3 J SILTY SAND Mechanical analysis
Project No.: SWD NO. 14543-12 Remarks:
. Project: LONGHORN AAP - GROUNDWATER MONITOR WELLS SWD NO. 884245 LS: @
| 5 Location: MW-14, J-G, 11.0°-16.8", SWD 886243 WD NG 24> LSt 1
A Location: MW-14, J-1, 28.8’-22.%’, SWD 88,6247 - 887824 :
| 1 Location: MW-14, J-K, 23.87-26.07, SWD 88,6249 SWD NO. 88-&24% LS: 1
Date: DECEMBER, 1988
GRAIN SIZE DISTRIBUTION TEST REPORT
“ORPS 0OF ENGINEERS - SOUTHHESTERMN Plate Mo._19
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GRAIN SIZE DISTRIBUTIONW TEST REFORT

X4 n
1 2an.
3.0 n

108 = = e i = z : : HE
: ; i prd R
og : NN 1 ' | 158 (l P ‘
: FI IO I : : ; ”'! : b '}
Pidi f il , i
=1 ) B ! bl . '
T . g
Pl f |
er-l &0 N
™ ; Si? :
- Sp - .
z .
wid : i
2 i \;:
o 46 :
[ : .
38 \ N
20 ' !xs ;
TN LIS RIS LA I
8 : I N A : : : : : Hi
200 189 10.98 1.2 8.1
OPENING 3IZE -~ mm
Z+3* | ¥ GRAVEL % SAND i % SILT | 2 cLAY |
ol 8.9 2.0 48.0 | 37.1 22.9 |
s 0.0 8.8 7%9.8 i 13.9 7.1
‘ ol 6.8 8.0 ?1.8 | 5.0 i 4.8
| uscs .
Classification | % COLLOIDS | LL P1 Dgo Dxg Dig Cc Cy
r cL 26 e
| st NP 20.17 2.8%93 |8.81%& | 3.25 18. ¢
O SP-SM NP B8.25 P.1483 {B8.9818 1.32 3.8
: MATERIAL DESCRIPTION TYPE OF TEST
O SANDY LEARN CLAY ASTM D 422-63(72>
A SILTY SAND Hydrometer analysis
i 3 POORLY GRADED SAND WITH SILT Mechanical analysis
Project No.: SWD NO. 14543-12 Remarks:

Project: LONGHORN ARAP — GROUNDWATER MONITOR WELLS
5 Location: MW-14, J-L, 26.@°-27.8°, SWD 82,8250
& Location: Mu-14, J-0, 37.8°-42.8°, SWD 88,6253
3 Location: MW-14, J-P, 42.8’-47.8", SWD 88,6254 SWD NO. 88-6254 LS: ©

Date: DECEMBER, 1988
SRAIN SIZE DISTRIBUTION TEST REPORT
~SORPS OF EMGINEERS — SOUTHWESTERN Plate No.20

SWD NO. 88,4233 LS: 1
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GRAIN SIZE DISTRIEBUTION

T l1-102 4n.
n.

L% N UN

TEST REFORT

189 £ £ < f E s - ® + 2 z 3
- ” o~ - — L - '7“'- - - -
: : : J""»"-‘T% : i
9@ :_ 3 5
8a ‘
70 il
B : : i
: ; DA S :. : : (N [ |
¢ é 68 : 1 : : : H : : . : 3 l :
E . N . 0 N N . H N . i
= S8
Z
o
Q
%S 40
- ; \(
3a .‘
20
i }
S
18 ~
. [
2 : : s ; G T * [
200 10B 10.0 1.0 8.1 .91 .281
OPENING SIZE - mm
"3 % GRAVEL = SAND % SILT % CLAY
ol 8.0 2.9 S4.8 35.5 18.5
Al ©.8 2.8 58.0 33.8 8.2
Uscs .
Classitication % COLLOIDS LL PI Dsp D=p Dig Cc Cu
CcL Je 14 8.10 9.847 (a.08041 5.3¢ 23.5
sm NP .18 2.0%7 |@.86144 | 2,48 .6
MATERIAL DESCRIPTION TYPE OF TEST
T CLAYEY SAND ASTM D 422-63(?72>
A SILTY SAND Hydrometer analysis
Mechanical analusis
Project No.: SWD NO. 14543-12 Remarks:
Project: LONGHORN RAP = GROUNDWATER MONITOR MWELLS
5 Location: MW-15, J-0, 46.8’-48.5%, SWD 8846447 SWD N e 6448 LS: ©
A Location: MW-135, J-P, 46.%5'-47.8’, SWD 88,6448 0. 8% ‘
Date: DECEMBER, 1988
» GRAIN SIZE DISTRIBUTION TEST REPCORT
"ORPS OF ENGINEERS - SOUTHHESTERN Plate Mo._21
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(SWFED SOP)

SWF Form 1271-J(a)
19 Oct 84 COMPUTATION SHEET
BY DATE PROJECT —
LLpFife oLl ¢ T SHEET____ OF _____
CHKD BY DATE FEATURE
DETAILS

Fauations AND DATA USeD To LereemiNg K ans ¥V VAUES Feom
I)‘\TA s

Sevg T EST
Share Factor Equstion: |
' ‘ wtaie Bz oshops -@::’ff,;r‘:ﬁ .
L= leng=lheor rizeciiorer ), o
L Scieery o

Ll b \/ l+(_L_ :'} T = didrresr ol razil
D
s iied SrmJlal

Le 8 x zodpon -7 5 22, 40cm

= ‘-l-{ﬁ;;Z.S“l'Cn)/‘ﬂ-' 10 e cmey

J/:L( A
D
’_-%asfc_’ﬁmz Laa Equaﬁm
- wiere. K= hgaulc w'm’b:h'/})lj ‘m7,/ge;
= _A_ - K=_A_ A= Cross sehiran | 2rea oF ;rﬂfl/!{)'f;z:;m?‘
FT F=shape Gotor, e, .
T= +4irne faj’,, 2L whece i ‘/Ho=o.57

As TRZ- (':-"4\)(5. Serm it B1.02em *

. 3

Avecaae \/e}a_*;%—'ﬂ{ Equatin: _
! whete V= aierzac velox

K= Araot e Cendoe

7= K AP
S dh/dj = hidaclic G,l’.i‘!i_f/‘,'}’
€= edosiie F%,(Cz »\'_,_(

dhNi: o, pnes

‘j) e /sce
vy, Ifseee

o= cz0%
1 Hyorslev, M. Juol, " Time Lag ond Seil Frirvesbility in Gecond-warer Ob&f(\laf-ims)"
ineers, U.S. Lo, Uodter ey § Experiment Station, -

Corps of £ng
Vicksburg,Missipni, Bullewn 'No, 24, Ppril 1951, .21, ¢ase@ .
z ”:;d) e 10, eqoaﬁ'm(;}).

S,N‘:ui) Geo'log et 5.)1/5‘\1

3 Lohman S, M Ground-wakr Kudesulics, V.S, 620tz
Erofecsomel R2per 08, 1979, p.10, equahon (28).

4 Hewhorder, D. | and SUFad:ID.K.,"é(oun:l-&)ak/ }"r\,dra.’og\/ arnd H\fdrgd,hcs}"' 1977, o 3.
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SWF Form 1271-J(a)
19 Oct 84

COMPUTATION SHEET

003012

(SWFED SOP)

Y s it DATE ///:".‘-1/55 PROJECT L Aip = TG oy i T SHEET OF
CHKD BY DATE FEATURE‘,:" Py ‘!/ __f 7
DETAILS P
T e Ky Temd L fa
2w/
Tinar | Tl Derd | H | Ho H/ F=2mwl
()| (se) | (er) | (FD) | (Fr) Ho 2 (M)
-/ 25,22 - 2(3.4(152.40m)
o 0 37.48| 1296 | 12.96| /.00 e | ais2.40cm)
/ bo 36.3% | 1.1y 0.69 10.16cm
2 Izo | 35.87| 10.65 0.-85 _957.07 ¢m
3 igo | 35.24 | 10.02-- 0.80 _a L208)]
d | 2do | 34.92| 9.70 018 - 9s72.07cm
5 300 | 34-¢8 | 9.9 0.76 A )30
A 30 | 3426 | a.04 0. T2 . 4s57.0Tcm
7 | Jo | 33.94| 8.72- 0.70 3. 4012
8 dgo | 33-88| s.LL 070 = 281.39 o
g slo |33.61 | 8.9 0.67
10 | boo | 32:89| 707 otz| K=_A - _81.03:m*=
s Qoo | 31.57 | (.35 051 FT o (z81.39em) (1320 sec)
2o /200 | 30./2.| 490 0.39 = B1.03¢mn
25 | 1500 | 28.98| 3.7 030 37,424, D e
30 | Ipoo | 2817 2.45 6.2¢ «218:%10 em/sec_
do | 2doo | 27.21 | 1.49 0.16
50 | 3000 | 29 | .27 o-10 vV =K dnlig.
{o | 3w | 2590 | 08 0.05¢ e
g0 | 4poo | 25.76| 0.5 0.043 _ (2.18%10 M or /e ) 0. 00a8)
/0 | Looo 0,20
120 | 7200 - 5.3« \O-"C,m /f;{c,
/4o | gdoo
/160 | 9600
/80 |/0800 N







SWF Form 1271-J(a)

003014

18 Oct 84 COMPUTATION SHEET (SWFED SOP)
o 7 TR &G 0r PATE /'// /("/{35 PROJECT L b = (TR L 77 | shEeT OF
CHKD BY DATE FEATURE S —
sI I - 2 MV
DETAILS

T s rre Z.Aﬁ Test [ omtfar

- 2
AT ir |\ T el DePH | H Ho |~y
)| Csec) | ¢er) | (Fr) | (Fr) Ho
-/ I 23.36
o o No.b3| 17.21 | 17.27 | 1.00
/ bo 29.70 | .34 0.95
2 120 39.55 | /6.19 0.94
3 180 39-25 | /5.9 .93
4 2do | 3400 | 15,04 0.90
5 300 38,72 | 15.36 0.%9
& 300 38.67 | 15.31 0-89
7 dip | 38.56| 15.20 0.86
8 | oo | 38.43| 15.07 0.87
9 «lo | 3830]| 1499 0.86
/10 Loo 38.2)| 14.85 0.86
/15 Qoo | 37.68 | 14.32 0.83
20 /200 | 108 | 13,72 0.79
25 1500 | 36.57 | /3.2) 0.7
30 | Ipo | 3599 | 12.63 0-13
do | 2400 | 3972 | 130 0.6t
50 | 3000 | 33.54| 10.18 0.59
o | 3600 | 32-61 ] 9.25 0 .53
go | 4eoo | 30.8a| 7.53 0.4¢
/00 | Looo | 2445 | L.o9 0.35
/20 | 7200 | 28.21 4.5 0.28
/4o | Bdoo | 21.28| 392 6.23
160 | Q600 | 253 | 3.7 0.18
/80 |10800| 2543 2.57 y 0.15

F- awl
_a(*s)
= 2 (3.4 (52, 40cm)
] 2 152.40em)

1C.lem
= 261,39 ¢m
K= A . BL03om*
T (26!3%:’11)(5‘57—0}&)
= 6’-03"”\

1,663,272.8. <2

ST R10 "Sem fsec_
=k 9hhg

@ <
= (52110 "o /5%)(0./7@-46)

©.20
~2.501x 10" cm/eze




003015

" - T

037-——‘ — — —X T H«r%lrim

l L




SWF Form 1271-J(a)

003016

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY DATE I PROJECT, , = - . .
70 TEREL LN / ‘// ]/ ZD A e o ST 2T | SREET OF
CHKD BY DATE FEATURE . L. T
77 -3 i
DETAILS

=7 e Lﬁ.,/c TSt T st

mw-3
T onal | T ] DePrd | H Ho Fy
Gan)| (sec)| ¢er) | (e | (7)) | [Ho
-/ _ 25.7d | — 1 —
o 0 40.71 | 20.491) 2.47| .00
I to | 45.58| /9.84 0.95
2 2o | H-co| 18.86 0.90
3 o | Y416 | 1842]- 0.8
4 | 240 | 3.3 | 1784 0.85
5 300 | 43.07 | 1733 0.9%
A 30 | Y278 17.04 08!
7 | sy | H2.05 | 1029 0.78
8 | dao | 4158 | 1584 0.1b
g sdo | 4o.98 | 1524 0.73
/0 boo | 4o-38| 14-¢4 0:70
/5 Qoo 37.97 ] 12.23 0.%6
20 | lzo0 | 35.85]| 10,1 0.4
25 | 1500 | 3420 sdb 0-4o
30 | igoo | 3288 7.4 0.34
Jo 2‘/00 30.76 | 5.02 0.24
50 | 3000 | 28.94| 3.20 0.1S
lo 3600 | 2792 248 o.10
go | 4poo | 2603 | 0.8 0. 042
/00 | booo | 26,09| 0.35 0.017
/20 | 7z00
/4o | &doo
/160 | 9600
/80 |/0800 . RV

L (3t/D)
= 2(3.9)(152.20m)

_In L&( Iﬁz.d-ocm)
1016 ¢cm

= 281.39 cm

K= A .
FT

=1 LR+
(221 %"—7&»)( Ve S )
= 8l.02crn
Yz4 898.9 2
=141 x16tem fsec

Ve kL
e ] /
= (1.9 uo"Ln:/s’eL>LC;cc463

20
- 4.584« 10 cemisece
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SWF Form 1271-J(a)

18 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY DATE PROJECT . )
*T’T‘:‘éé_{/fu') ”/’L’/i‘é Lir prie = Quols o0 o I SHEET _____ ©OF
CHKD BY DATE FEATURE —————
7y - /<=7
DETAILS
-7 1r8C Z(é fjf @ Za
Mw-4 ,
T orae | T raEl Derrd | H Ho 'J/ F = ——————‘”L‘
()| Csec) | (f7) CFr) | (Fr) Ho NS
- — 25.25 = 1(2 ) (182, Yo em)
o o 42.34| 12.09| 17.09| t.00 A L ez, wodf')
/ Go 4).04 | 157 092 lamm
2 lZo | do0.21 | /502 0.8 = 281.39 cm
3 2o | 29.do | 1415 |- 0.8%
o 24o 38.65 | 13.4p 0. 78 K= A = S1.02cm=
5 200 37.82-| 12.57 0.7¢4 FT (Z&l3‘fcm><qe0&’c>
A 300 37.07 | /.82 0-69 = 510>
7 | Y | 3¢01 | 1076 0.63 270,134, 4 <2
8 dgg | 35.45] 70.20 O.to = 3.00% 10'*5""/5“—'
g <do | 3472 | 9.47 0.55
/10 Loo 3d.06 | 8.8} O.52- —\7.- g dh/,;g
15 Qoo 32.3¢4 | 7.9 0.4/ e
20 | 1200 | 30.67| 5.2 0.32 - (300007 cvmfoo: X A cnde)
25 | 1500 | 29.34 | 4.09 0.24 o .20
30 | 1poe | 2842 3.7 0.18 = 7.200%x10bcmfsee
do | 2400 | 27.23| 1-98 0.12
50 | 3000 | 26.02| 077 0.04¢
(o | 3w0 | 2505 o040 0. 023
o | 4eoo | 25.34| 0.09 0.005
/00 | Looo
/20 | 7200
/4o | B4doo
/60 | 9600
/80 |10800 | v
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SWF Form 1271-J(a)
19 Oct 84

COMPUTATION SHEET

003020

(SWFED SOP)

e 25ckmn | /’//! folzg PROEET L siap- GvilA Plawe T SHEET ___OF
CHKD BY DATE FEATURE —
M/ -5 Ksv
DETA'LS///‘mcL@ Test D
Mw -5
AT orag | T rael DePrd | H Ho l-y F=__2wl
)| (sec) | cer) | (Fr) | (Fr) Ho £a(*9p)
-/ | | 245 20219 ( 152.90cm)
© | 9 |4dras| 173t | 1736 oo An [& 52.400m)
/ bo Y116 | 6.5 0.4§ 10b ¢m
2 120 | Ho0.34 | 15,75 0.9 - 28].29cm
3 /20 | 39.80 | I15.2F 0.2%
f | 2do | 3922 | 1.3 08¢ | K= A . _8lo3cm?
5 | 300 | 381 | I4.08 0.81 FT (2813 )(1704 s22)
A 300 38.05| I13.4L 0.78 = _ $103cm
7 dao | 3274 | 1305 0.7b 479 488,56 s
8 | “eo | 3726 12.67 013 = 1.6ax 107% ¢mfsec.
9 sdo | 3.t 12.27 0.1 '
/0 Loo 36-37( 1178 0.68 V= K dh/c\zq
/5 Qoo | 344 | /0.05 0.5% . & '
20 /200 3279 g.z20 0417 = (Lbﬁx\o”'cm/at':)@»of;&,e}
25 | 1500 | 3143 | .84 0.39 020
30 | /goo | 331 573 033 = 4.056 N\ 1072 sz
o 2‘/00 28.6.4 | 405 0.23%
50 | 2000 | 2740 | 2.81 o.1b
{o 3600 | 26.651 2,06 o2
go | 4poo | 25.78| 1.19 0.0L3
100 | Looo | 25.8| 0.%9 .03
/120 | 7z00 | 2450 | 0.09 0.005
/4o | Rdoo
/60 | 9600
/80 [/0800 AP
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SWF Form 1271-J(a)

003022

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
viv.gfg,g‘_,/;‘._b PATE »;__':_‘: PROJECT-’_’-JA/H' - Aol At T LsHEET ofF
CHKD BY DATE FEATURE —

AR Y
DETAILS
T ini€ LJC, Test Tuaia_
-6
AT opae | T\ DEPH | H Ho “y F=_2ml-
()| Csec) | cer) | (Fr) | (Fr) Ho iy (2+/)
-1 | | 2m¥7 - 282400
o 0 48.26 | 2379 237 | 1,00 _E 2__(9%2.%’9:'&
/ bo Uy.g1 | 2339 090 (0. 1k cm
2 120 yddz | 42 .45 0.96 = 28|39 cm
3 180 J4.09 22,61 " 0.95
o 2do | 4335 | 2228 0.94 K= A _ 5103 =
5 | 200 | 9393 | 2190 0.92 Fr (28129emy (6280 2c)
A 30 | 43.12 | 2165 0.9 = B.0%cm
7 | 4o |Yzege | 2039 0.90 | 485,739, 2 5
8 dgy | 42.53 | 2l.00 0.28 ZBMEx 10 S emfoec
9 sdp | H42.26 | 2079 0.81
/10 (;ﬁo H2.08 | 200! o.87 V= K d“zd._i
/5 Qoo | Hi1l 19.¢9 0.8z & -
20 |1z00 | 3997 | 18.% 0.78 _ (b5 10 Sem/ee {0 co48)
25 | 1500 | 3.9 | /792 o073 O.20
30 | 1goo | 38.00 | 1¢.53 0.69 = 1.308% (076 /s
o 2doo | 3624 | 14,77 0.6z
S0 | 3000 | 3464 | 1307 6.5%
lo | 3e00 | 3319 | n.72 0.¥9
o | 4oo | 3082 | 135 0.39
100 | Looo | 2872 130 0-3)
/20 | 7zo0 | 273V | 5.81 0.5
/4o | 8doo | 2622 | 4.75 0.20
/lp | Geoo | 2528 | 3.@I 016
/80 |/0800 3
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SWF Form 1271-J(a)

003024

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY DATE ) . PROJECT R . - L
PR v ez LHAAE = oA A - o I SHEET OF
CHKD BY DATE FEATURE v 7 » ::,_/..
DETA!LS//'//}/E ij 7?57/ Z/\J:L
muw -7 |
—Trpae | Tl Derd | H | Ho P/ F=_omwb
(eet)| Csec) | cer) | (FD) | (Fr) Ho i (3Ho)
-7 | — | 577 ~ 2N (152.400m)
o 0 sc.es | 1088 10,88 1.00 x| 2182 Moem)
/ bo z2¢.5) | 10-7Y .99 jO-lbcm
2 120 2040 | /0. 63 0.98 = 28]. 3 cm
3 g0 | 26.28 | /0.5/- |- 0.96 .
« 2do 265 | /0.38 0.95 K:_A_ = 81.03:m”
< | 300 | 2603 | s0.26 0.4 FT (&2 dc 12aco:2:)
& 300 25.90| 10.13 0.3 = S1.0%3cm
7 | Yo | 2581 | 10,04 0.92 3,37¢,680.0 Sec
8 | dgo | 25| §.9¢ 0.91 = ZHAX 10 S emfs¢ce
9 sdp | 25.62| 9.85 0 .90 _
10 | boo | 2%.54| 4.77 0.490 Vo= K dh/ig
/s Gop | 25.01 | 9.2¢ 0.85 & _ P
20 |izoo | 2476 8.9 0.83 - (239410 Temfoee) (L. o04E)
25 | 1500 | 24.YS | B8.69 0.%0 D20
30 | ipop | 2927 8.% 0.76 = 5,13bx107 7 ] 9ee—
Jo Z2%00 2374 | 7.497 0:13
S0 | zooo | 23.31 | 7.54 0.69
Lo 2600 2297 T.2o0 0.bb
2o | 4eoo | 2.1 | 634 0.5%
/00 | Looo | 2152 | 575 05y
/20 | 7zo0 | 2104 | 5.2 0.48
/4o | gdoo | Zo.bo| 4.83 oY
/o | G6op | 2019 d42 0.4
/80 [10600] 1a.82| 4. 0F v 0.37
2do | 14doo | 18.80] 3.1/ 0.28
200 | /8000 | 17.97) 2.0 0.0
3o | zeool /7o | 133 0.12-




”/ Ho

1.0 7.0 L d.o 5.0
~ | | ; : 003025

|
| T 2 20 mn
[ = \2,000 sec.

o L l ! | |



SWF Form 1271-J(a)

003026

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
By AL PATE | /;(’)\"3@ PROJECT | UAAS - G/l A N SHEET ____OF
CHKD BY DATE FEATURE —

M W-2 Ksv
DETAILS
7 rre Ld./’f:—‘s*’ ?/f Y al
Mw-6
T\ T D | H H o H/ F= 2mbl
()| (sec) | (er) | (Fr) | (Fr) Ho n (2D
-/ | T | 432 c 2(3.0152 90 cm)
o 0 3340 | /9.08 | 19.08 | /.00 _,Z»\L (162 S50 )]
/ bo 22 .68 | /8.36 0.96 10t e
2 1o 3191 | 17.59 0.92- = 28).39cm
3 go | 3INS | 1743 0.90
Y 2do 21 L.29 0.88 K=z A - 21.03cm™
< | 300 | 30601 (.29 0.85 ET (2812 cm (b 00sec)
A 300 30.26 | 15.9Y¢ 0.89 = Slo3om
7 20 20.06 | 1574 082 2,70, 544 0 <o
& dap | 2983 | 1551 0.8¢ -2 qqx 1075 misec_
49 4/0 294 | 153 0.79 ’
/10 Loo | 29.21 | 1489 0.7 V=¥ d*“/ ¥
5 Qop | 2792 [3.¢60 0.1l o
20 j200 | 2684 /2.2 0.6b = (2.99 * 0" em /y/)(c,cci-’;.)
25 1500 | 26.33 | 12.9f 0.63 O.20
20 | Ipoo | 2596 | /.6d 0.6l = 7. 07bx 107 Tem/icze
do | 2doo | 2503 10.7 .56
S0 | 3000 2425} 9.93 0.52-
lo | 3600 | 2375 | 943 o049
go | 4dpoo | 2250 | &.18 043
/00 | Looo | 212 | 7.10 037
/20 | 7200 Zo.67 | L.35 0.33
/4o | gdoo | 14.99| 567 D30
/¢o | Geoo | 1937 | %07 0.26
/80 10800 18.87| 455 v 024
2490 |1yyoo | 17769} 330 0. 17
200 | /po00| 160 2.08 v ol
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SWF Form 1271-J(a)

003028

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY _ DATE PROJECT _,
it AL i e LEAMT - B A e T SHEET OF
CHKD BY DATE FEATURE _ —
Mw-9 K=
DETAILS

/

aites Ldg 7?57‘ Dl‘f/c{__,

77u-9
T s | Ty rael D | H Ho l-y
)| Csec) | cer) | (e | () | /Mo
-/ | 1,73
o o 27485 | 1572 | 15T | 100
/ bo 2722 | 1549 0.48
2 jzo | 26.93 | 1520 0.97
3 g0 | 2t.ez | 1464 0.95
g | 2do | 2633 | Weo 0.93
s 200 | z617 | 1449 0.9+
& 300 z5.90 | 417 0.90
7 |y | 2549 1370 0.6
8 | deo | 252k 135> 0.86
9 sdo | 25.03 | 13.30 0.85
/0 Loo | 2490 | 3.7 0.64
5 Qco 2402 | 12,39 019
20 1 200 23.77 (1.04 0.6
25 1500 23.55 | 11.82 oS
30 | Igoo | 337 led o1
do | 2dop | 22.01 | 1008 0.69
50 | 3000 | 22.01]| 03y 0.bb
(o | 3eoo | v | 49¢ 0.b2
go | deoo | 2037 | 804 0.5%
jo0 | Looo | 1999 | 746 0.47
/20 | 7200 | 1834 | (.6 0.4z
/4o | Bdoo | 1803 | 30 0.4o
/Lo | 900 | 17493 | b.to 6.4
/B0 |10800] NN3 | 5.70 N 0.2
240 | 14400 | 135 | db2 0.29
200 | 200 | 1576 403 ' 2 o.25

- 2rl

_on(3Y0)
_ 2(3.9)(1B7,40en)

,&sz tsz.dom]
10. 1L om

= Z81.238cm

K=A - _B1.0%x?
 elvacr)ie sowc)
= __S1L02em 0000
5) 115/(470, 2Z<e0 .
= |88 %10 Sem/fsece

Tk 4hly
9 -
= ().52*,’“(”?/;9&\‘ (0,00SS\,
020

= 3,7924)0 T em/sec
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SWF Form 1271-J(a)
19 Oct 84

COMPUTATION SHEET

003030

(SWFED SOP)

BY DATE : PROJECT . " . -
C 12 Ae AL R R ) T - BB VT T - SHEET _____ OF
CHKD BY DATE FEATURE —
g0 K E v
BETAILS Tibe Lag T Z}f ‘a
Tty -/0
T opar |\ T rarEl D | H Ho |J/ fF= aml
)| CseQ) | cer) | (er) | (Fr) Ho o ()
-7 S 2.8% - 2(3,14}( 572,40, )
o 0 | 3564|2779 | 2779 | /.00 ,@,‘Lw (2 doem)
/ to 35.09 | 27.24 0.9% otk em
2 120 3d4.58% | 2673 0.96 = 281.29 cm
3 lgo | 2415 | 26,30 |- 0.95
o 2do | 3275 | 25,90 0.43 K= A = Bl1.03cm*
s | 300 | 3335|2550 0.92 T (221,390 )(5040502)
& 300 23.00 | 2515 0.90 =  Bl.03cm
7 do | 3271 | 2494 0.90 1,418,205, b Se
7] 420 3245 | 24.60 0.80 = 51105 emfsec
g sdp | 3205 | adao 0.1 _ L, '
/0 Loo | 3173 | 23.%8 0 .86 Vo= X TP/
/s Qoo | 3032 | 22,47 0.81 = .
20 | 1200 | 29,07 | 21,25~ 0.76 e (5. T0x10 Semfusz Vo 2odn)
25 1500 | 27.85 | 2000 0.72 & .2Zo
30 | i1goo | 2664 | 18.79 0.68 = [.2T0x(0 7% cm/se
oo 2400 | 2V.27 | L ¥L 0.%9
50 | 3000 | 2235 | 1450 0 452
Lo | 2600 | 2078 | 1293 0.46
o | 4poo | 11.9¢ | 10 036
/00 | booo | 1599 | 1.4 0.0
/20 | 7zo0 | 1425 | -b.yo 0.23
/4o | Bdop | 1244 | 5.09 0.8
/160 | 9600 | I1-94 +.09 0.15
/80 |10800]| .10 3.2 v 012~
290 | 14490} 4,42 | 15T 0,056
200 |/Bo00 | .63 | 0,79 0,029
3L0 |27600 | 8.10 | 02F Y 0.009
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SWF Form 1271-J(a)

003032

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY . DATE | . . PROJECT ~
SRR S eaizz D - P = SHEET oF
CHKD BY DATE FEATURE S
J - R
DETAILS ) g
Ting ;_&:} 5+ L pia
7w =/
Tore T rE DEPH | H Ho ly - onl
(eia)| (sec) | cer) | (Fr) | (Fr) Ho L (23)
-/ E— 7.33 _ ({304 L’El-“"‘@cml
2 o | so.q/| 350 | 358 | Jco i 3(‘52-"4*)111\\)]
/ bo 9.97 | 2.4 o0.7Y 106 e mi
2 12D 9.s7| 2.29 0-b2 = 28), 3%9cm
3 120 9.261 1.9% - o.5Y
Y | 2do | 890| 157 0 -4¢ K A - 81032 0%
5 200 8.6t | 1,33 0.37 FT (ze1.29 ¢ @}C»‘ﬂoﬁs'eﬁ
& 300 .28 095 0.26 - 810%™
7 | 4o | BuB| 085 0.24 536,292, 1252
8 Yep .01 0.8 0.19 - 1.51% 10" e /sec—
9 | sdo | 7.99| ol 0.18 .
1o | Loo | 797 0.¢d oas | U=k N2
5 Geo 7.28| 0.%5 0.15 S .
Zo 1 200 1.79 ) 0O.46 0. 13 = (1.Siv o Yemlz )/Q:;::JL\Q
2% | 1500 77241 0.1 o. (1 020
30 1eoc 7.70F ©.37 0.0 - 3.625[* s ol s
do | 2400 7.60 | 027 0.015
50 | 3000 | 7.52| 0.19 0.083
o | 3000 | 745 | O 0.034
go | 4goo | 7.39 | 0.06 0.011
/00 | Looo | 7:33| ©-¢0 g.00
20 | 7200
/4o | B4oo
/160 | 9600
/80 |/10800 v
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SWF Form 1271-J(a)

003034

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY . DATE : ! PROJECT .

LI TN A I{;’;;_,fg,g LhaAt - sudDie L T SHEET ____OF __
CHKD 8Y DATE FEATURE ; i ,< . 7
DETAILS ,

77 one LJQ Tesd Tyt
NI~ /2

Topae | TTrael Dernd | H | Ho ly F=_2rL
(o) Csec) | (fT) e | (Fr) Ho (2"; )

-7 | — | 7492 - z{zaaX]s2.900m)

o 0 20.70 | 2278 | 22.78 | /.00 [_:a (152 4o ¢m )]

/ bo 27.65 | 1973 0.87 101

2 47) 2491 | |L.99 0.7y = 28].39cm

3 g0 | 22.88 | 14.96- 0.bb

y 2do | 2098 | 13.06 0.8 K=A - _Bro3em™

s | 200 | 193] 1o 0.5p (8129 cv)1, 120%c)

A 300 18.221 10.30 045 - _8l.0>m

7 | o 1733 9941 041 3,13 1,870,7 42~

8 Jdegp | IL.82| 890 0.9 zsauo S (m/fsec

9 sdp | 1t48 | §.56 0.38 ,

/10 Loo | Jwo2s | 8.33 036 = _}ifi/idf—

/s Qoo | 14.90 | £.9% 0.3 &

20 j200 | 13.65| 5.73 0.25 = Lzﬁfb*'&'T"m/xc)(oroo%\!

25 | 1500 | 1269 | 4327 0.2l 0.20

30 | 1poo | R0l | 429 0.19 = b.192x10° 7 ym /e

do | 2doc | 11.86 | 3.99 0.17

50 | 3000 | 11.66 ) 3.74 o.1b

o | 3e00 | JI.47 | 355 0.1t

go | 4deoo | 11.38 | 3.4b oS

/00 | Looo

/120 | 7200

/4o | Bdoo

/160 | 9600

/80 |/0800 Rp
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SWF Form 1271-J(a)

003036

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY .. .- DATE . PROJECT ] -
gt AP B o2 e 7 :;,1—‘;, o SHEET oF
CHKD BY DATE FEATURE /{" :‘,) i ':J K
DETAILS - s
Trrme Log Test Dalao
713
T\ T\ DEPH | H Ho l-y
(et | (sec) | (FT) (Fr) | (Fr) Ho
- | bap| — | — | — ,
o 0 dd.1o | 37.20 | 37.20 {00 _}A.\VL:_(M'?‘UJ_:,.'IQ“)
/ bo 4r.8d | 34.94 094 o IR
2 120 39-i0 32.20 0.86 = 251349 cm
3 o | 27.07| 3017 0.81
o 2do | 3493 | 280> 6.1S K= A = 20, 5% 4= \
o1 200 22.87 | 25.97 oo T (28127 ¢cm (370-;(5,)
A 300 37.05 | 245 0.6% - _&1.C2¢m
7 dop | 2947 2257 0.kl 2d4, oA, 3o
8 dep | 2789 | 2099 0.56 = B.3IR 10~ Yem Jsec
9 sdp | 2628 | 1438 6.5
/0 Loo | 25.04 ] 1814 0.49
/s Qo0 19.47 1 12.57 0.3+
20 | 200 /5.59 | 8.9 0.3
s 1500 | 1321} &.11 0.6
20 1800 1.o2-l 4. c.h
Jo 2400 8.9 | 2-00 5. 054
S0 | 3000 2.95| .05 0.0L®
lo | 3600 | 751 06 0.0
go | 4dpoo| 730 0o o. 0N
/00 | Looo 7.2 0.2 0.000
/20 | 7200 | b:95| 0.0 0.002
1do | gdoo | bat| o-0f 0.00 1
/6o | 9600
/60 /0800 \L
l
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SWF Form 1271-J(a)

003038

19 Oct 84 COMPUTATION SHEET (SWFED SOP)
BY -~ DATE . . .- PROJECT , 1i+4 . 7 . « T -
PTG vlieize Lrfen s T gad D i T |SHEET___ OF
CHKD BY DATE FEATURE y
M-t ¢
DETAILS
Ty me Lag 75 TRila
mes-1Y
Topae | T raE, D | H Ho "y F ‘———————QT'L
o)l Csec) | cer) | (D) | (Fr) Ho 2 (2HD)
- —_— /2.2 - 203, \Ll}(.; doy n”\
o) 0 /7.02 | d4.to .60 /.00 A 20052, dogo ]
/ bo /5.91 | 3.49 076 1O bem
2 jzo | ry.s2-| 290 0.52 = 281.239 cm
3 lgo | 1412 | 170 - |- 0.37
o 2do | 1372 | 130 0.28 K= A 2 1.0%m~
s 300 13.58 | /16 0.28 FT (231 B‘icmi(,,g ;,\,
A 30 | 13:37| 095 ol = B8.0xkm
7 | doo | 1324 | 082 019 165,634 sec
8 dgo | 13| 070 o5 490* 10 e fsec—
9 sdop | 13.04 | ctr 0.13
/0 Loo | 12:96 | p.5¢ o>
5 Qoo 12.728 | 0.%6 0.078%
20 | 1200 | 1202 O20 0.043
25 1500 | 1254 o1 0.0Zb
30 | Ipoo | 1+19| o.07 0.01$
do | 2dop | 12-42-| 000 0 .00
So | 3000
lo | 3eo0
€0 dpoo
/00 | Looo
120 | 7200
/4o | gdoo
/60 | 9600
/80 |/0€00 3
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\TION SHEET

{(SWFED SOP)

AA - ;;-JJ&:’-'%. i ooz SHEET_____OF
Mug-15 /<
/ = _anb
_H_g___ V@ﬂ(ZL/D)
— -QiiXﬁzﬁﬂl
.00 A [2_ /;QUOO‘Y\/:}
37 I0.16cm
18 = 22039 ,:m
10
) K-‘- _A_ &) O% m
o051 €T (281 27em)(120 %<
.035 = _ &l Chom
o2 22 766D Sec-
o =240 X107 2¢m [sec
s 25T
.00

003040
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SWF Form 1271-J(a)

203041

19 Oct 84 COMPUTATION SHEET {SWFED SOP)
BY . DATE | |, |, PROJECT Ca oA s _

FI2GaiALD i ]ee EHAA ST 3008 = D D seer____oF
CHKD BY DATE FEATURE MUJF- /S,' )<
DETAILS

“Time Lag Tes+ ata_

I =5
T opar | 7T 1 D | H Ho l‘y
(aost)| (sec) | (er) | (Fr) | (Fr) Ho
-/ — 2645
o o 29.00 | 255 2.5% | /.00
j to | 27329 | o0.9Y 037
2 Jjzo | 2682 | o494 0:/®
3 o |26 | 0.26 - 010
4 2do | aces| 020 (o¥oX,7]
5 200 |2¢.58 | 013 0.05!1
A 30 | 2654 | 009 0.035
7 | i |aes52| 0.07 0.021
8 dgp | 2648 | 003 001
q sdo | 2648 | 0.03 0.012
10 Loo |ac:¥s | 000 0.00
/5 Qoo
20 1 200
25 1500
30 1800
'Jo 2?/00
S0 | 3000
{o | 3eo0
& dpoo
/60 | Looo
/120 7200
/4o | gdoo
/1eo | 9600
/80 | /10800 ' ¥

- - i

z uan
An (%)
— 2z )(152.40cm

J:ﬁ[.?— { 'SZJJOC'm\/
106 Cm

= 25;\3‘?[/)’\

K=A -

e

/,0551"/1:' _
Czallgﬂim)tlzgﬁo?:',)
= _Dl.CHRom

_33}7&4.6 sec
- 2.90%1073¢cm 520






