HessEnvmmental Laboratories.

svirommentadi=t~ ne Laberarors e e
,uL Park \venue, strotisburye, Penpsyaani, “s e
Tetephone s 717 121 13500

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/7/89

Sample I.D. : 042 - First Cell Ef;.
Time Sampled ¢ 1100
Sampled By ¢ Client
Date Received : T7/7/89
Lab Sample No. : 1557
RESULTS
Parameter.

Lead - Total
Lead - Dissolved

Copper - Total

A Division of R. K. R, Hess Assouiates.

Results (mg/l)

0.067

0.084

M e iSs

| Mlchae& L. Klusari
. Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

ARIDI23kL



favaronmentidisi~ nd Laboitory \padvst s,
W Park Wwenue, Sroudsbury, Ponnsyivaig Tsso

felephone (717 121 1530,

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/7/89
Sample I.D. : 043 - Clairfer Eff.
Time Sampled : 1045
Sampled By : Client '
Date Received : 7/7/89 )
Lab Sample No. : 1158
RESULTS
Parameter. Results (mg/1)
Lead - Total 0.163

Lead - Dissolved

Copper - Total 0.2ko

e

Michael L. Klusaritz
Laboratory Director
HHESS ENVIRONMENTAL LABOBATORIES

ARIDI235

vy

A Division of R. K. R. Hess Assaciates.
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HessErwmnentalLaboratones. “jﬁnz%

Environmentalists and Laboratory Analysts, ‘ ;

304 Park Avenue. Stroudsburg, Penunsyivama 18360,
‘Telephone (717) 421-1550.

Bt

July 11, 1989

Holidsy Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey -

Re: Wastewater Analysis

Date Sampled $ 7/8/89

Sample I.D. ! Obb - System Effluent

Time Sampled P 0800

Sampled By ! Client ‘ :
Date Received : 7/8/89 |

Lab Sample No. : 3567

RESULTS
-Parameter ) Result (mg/1)
Antimony : <0.02
Arsenic 0.007
Beryllium ; <0.005
Cadmium 0.0013
Copper 0.006
Lead 0.0021
Nickel ' 0.023
Selenium <0.003
Silver . : 0.0037
Zine ' : 0,022
Aluminum 0.68
Boron 0.16
Tin 0.092
Iron .~ Total 0.021
Iron - Dissolved 0.020
Phenols - Total —————

meK
Micha.el L. Klusazg f

LaboratarR ?@e

AMM R. K. R. Hess Associates.

AR101236



Hess Environmerntal Laboratories.

Environmentalists and Laboratory Analysts. - *
304 Park Avenue, Stroudshurg, Pennsyivania 18360,

felephone (717) 421-155).

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/8/89

Sample I.D. : 045 - 8.68 -~

Time Sampled : 0800

Sampled By : Client

Date Received : 7/8/89 .

Lab Sample No. :. 1568 . '
RESULTS

Parameter. Results (mg/1l)

Copper - Dissolved 0.03k

Lead - Dissolved 0.017

Laboratory Directo
HESS ENVIRONMENTAL LABORATORIES "

aak@\237

A Division of R. K. R. Hess Associates.
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Hess Environmental Laboratories. : | ey
Environmemalists and Laboratory Analysts, ‘
. 304 Park Avenue, Stroudshurg, Pennsvivanis 1RGO, ‘

. . ‘Telephone (717) 121-155().

July 11, 1989.

Holiday Inn

Re: OHM Corporation
Route 309 Worth
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/8/89

Sample I.D. : Ob6 - 9.6k
Time Sampled : 0800
Sempled By : Client
Date Received : 7/8/89 . .
Lab Sample No. : 1569
RESULTS
Parameter. ~ Results (mg/1)
| Copper - Dissolved 0.05h4
Lead - Dissolved : ~ 0.022
?Micha.el’L. Klusarigz
Laboratory Director
. HESS ENVIRONMENTAL LABORATORIES

A Division of R. K. R. Hess Assiciates.

ARI01238



Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudsburg, Pennsvivania 182360,
‘Telephone (717 421-1550),

Hess Environmental Labovatories. ‘lib’

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled :  7/8/89

Sample I.D. : o4T - 10.75(8)

Time Sampled : 0800 .
Sampled By : Client

Date Received : 7/8/89 ’

Lab Sample No. : 1570

RESULTS

Parameter. Results (mg/1)

Copper = ﬁissolved ‘ 0.011

Lead - Dissolved 0.0023

M.

MichaeﬂrL.
Laboratory Directo
HESS ENVIRONMENTAIL LABORATORIES

0 ey e e e et v oo ong oot wne

AR\0\239’

A Division of R. K. R. Hess Associates.




Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudsburg, Pennsyivania 18360,
Telephone (717) 421-1550),

Hess Environmental Laboratories. * S 'fﬁf,j’”’ﬂ

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled  : 7/8/89
Sample I.D. : 048 - 10.83
Time Sampled : 0800
Sampled By ¢ Client
Date Received :+ 7/8/89 : .
Lab Sample No. : 1571 1
RESULTS
Parameter Results (mg/1)
Copper - Dissolved " 0.066
Lead - Dissolved 0.05h4

BIES O

Michael « Klusaritz
~ Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

3

A Division of R. K. R. Hess Associates. AR1012L0
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Envirommentalists and Laboratory Analvsts,
304 Park Avenue. Stroudsburg, Pennsyivania 1X:360.
‘lelephone (717) 421-1550.

July

11, 1989

Holiday Inn

Re: QHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn:

Re:

Matt McCloskey

Wagtewater Analysis

Date Sampled T 7/8/89
Sample I.D. t 0Lb9 - 11.03
Time Sampled : 0800
Sampled By ! (Client

Date Received T 7/8/89
Lab Sample No. : 1572

RESULTS
Parameter. Results (mg/1)
Copper - Dissolved 0.066
Lead - Dissolved 0.054

8 Wz

Michael 1 Klusari
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

ARICI2LI

A Division of R. K. R. Hess Associates.




Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudshury, Pennsvivan 18360,

Telephone (717) 421-1550.

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/8/89-

Sample I.D. : 050 - 11.47
Time Sampled ¢ 0800
Sampled By : Client.
Date Received : 7/8/89

Lab Sample No. : 1573

RESULTS

Parameter.

Copper - Dissolved

Lead - Dissolved

Results (mg/l)

0.067

0.067

m "’? J
Michael%

- Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

A Division of R. K. R. Hess Assov.;iates. a R ‘ O l 2 h 2 '
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Environmentalists and Laboratory Analvsts, *
304 Park Avenue. Stroudsburg, Pennsyivania 18360,
Telephone (717) 421-155().

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/8/89

Sample I.D. ‘ 051 - Pool Eff

Time Sampled ¢ 0800

Sampled By ! Client . .
Date Received : 7/8/89

Lab Sample No. : 157k

RESULTS
Parameter. Results (mg/1)
Lead - Total 0.0058
Lead ~ Dissolved ——
Copper - Total 0.008

3.

Michaei L. Klusaritz
Laboratory Directo
HESS ENVIRONMENTAL LABORATORIES

AR101243

A Division of R. K. R. Hess Associates.




Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudsburg, Pennsylviimia 18360,
Telephone (717) 421-1550.

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled

7/8/89 :
Sample I.D. : 052 - Upstream
Time Sampled : 0800
Sampled By Client
Date Received 7/8/89
Lab Sample No. : 1575
RESULTS

Parameter.

Lead - Total
Lead - Dissolved

Copper - Total

ARIO

A Division of R. K. R. Hess Assaciates.

Results (mg/1)

<0.001

<0.003

RSP il

Michael L. Klusariq::jg’
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES
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" Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts. )
304 Park Avenue, Stroudshurg, Pennsylvania 18360, ‘

" Telephone (717) 421-1550.

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T7/10/89

Sample I.D. ¢ 053 - System Eff
Time Sampled : 0600
Sampled By ¢ Client

Date Received T 7/10/89
Lab Sample No. : 1601

RESULTS
Parameter : Result (mg/1)
 Antimony <0.02
Arsenic 0.009
Berylliium <0.005
Cadmium 0.0009
Copper ' 0.006
Lead 0.0023
Nickel 0.01h4
Selenium ' <0.,003 .
Silver 0.0017
Zinc 0.020
Aluminum , ) 0.63
Boron <0.10
Tin 0.081
Iron - Total 0.017
Iron - Dissolved 0.01k4

Phenols ~ Total

- e

é‘?l@thS

' z
La.bo;'ﬁagory Director 6

MrBivsion of R. K. R. Hess Associates.




Hess Environmental Laboratories.

Environmentalists and Laboratory Analysts.

304 Park Avenue. Stroudshurg, Pennsvlvania 1860,

Telephone (717) 421-1550.

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis
Date Sampled
Sample I.D. :
Time Sampled
Sampled By

Date Received
Lab Sample No.

Parameter.

Lead ~ Total
Lead - Digsolved

Copper - Total

e
SR I N A

A Division of R. K. R. Hess Associates.

7/10/89

054k - First Cell Eff

0605
Client
7/10/89
1600

RESULTS

i

Results (mg/1)

0.120

0.320

meP.K

Micheel L. Klusaritz
. Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

AR10I246



Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudsburg, Pennsvivania 18360,
Telephone (717} 421-155(),

July 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled 7/10/89

Sample I.D.

Time Sampled 0607

Sampled By Client

Date Received 7/10/89

Lab Sample No. : 1599
RESULTS

Parameter.

Lead - Total
Lead - Dissolved

Copper - Total

4

055 = Second Cell Eff

Results (mg/1)

0.036

0.071

M uaes

.
Michael L., Klusarghz)
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

ARIGI2L7T

A Division of R. K. R. Hess Associates.




Hess Environmental Laboratories.

= avironmentalists ana Laboratory Araivses,

04 Park Avenue. »Irouasburg, Pennsvivana b,
Telephone +717) 421-1550,

July 13, 1989

Holiday Inn

Re: OHM Corporation

Route 309 North

Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By

Date Received
Lab Sample No,

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinec

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total

Chromium

A Division of R. K. R. Hess Associates.

7/12/89
056 - System Eff
0500
Client
7/12/89
1649

RESULTS

Ira”

Result (mg/1)

WIEA?:

Michael/L. KlusariyZ

RRTOT 2

<0.02
0.005
<0.005
0.004
0.075
0.013
0.088
0.00k
0.013
0.02k
5.99
0.13
0.104
0.20
0.20

0.008




Environmentalists and Laboratory Analysts,
304 Park Avenue, Stroudsburg, Pennsyivania 18360).
‘felephone (717) 421-1550).

July 12, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

*

Date Sampled : 7/12/89 .

Sample I.D. : 057 - Second Cell Eff,
Time Sampled :+ 0510

Sampled By ¢ Client

Date Received : 7/12/89

Lab Sample No. : 1650

RESULTS

Parameter

Lead - Total
Lead - Dissolved
Copper - Total
Cadmium

Silver

A Division of R. K. R. Hess Associates.

Results (mg/1)

0.078

0.199
0.013

0.024

MA Ve

Michael £. Klusaritz(ify.

Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

ARIGI24L9

)




Fronmnentafiet < md Foabor gory A <1~
WPl Neenue sty vl b Peninssioani P
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Ielephone s J1 120 1350,

Hess Environmental Laboratories. *

July 18, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North.
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled . : 7/13/89

Sample I.D. : 058 - System Effluent
Time Sampled ! m———

Sampled By : Client

Date Received : 7/13/89
Lab Sample No. : 1685

RESULTS
Parameter ‘ Result (mg/l)
Antimony ‘ 0.0k1
Arsenic ) 0.013
Beryllium <0.005
Cadmium ‘ 0.0017
Copper | 0.010
Lead . 0.0028
Nickel 0.030
Selenium 0.009
Silver ‘ 0.0011
7ine ‘ 0.018
Aluminum k.10
Boron . <0.10
Tin : 0.09b
Iron - Total 0.036
Iron ~ Dissolved 0.030
Phenols - Total S——
. M:Lchael Laj Klusarltz
| ﬁ Rfi G j’ 2 5 0 Lg.bora.tory Director
'\M'}‘:Bﬂl"f R. K. R HesS N Sawnfes '
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Environmentalists and Laboratory Analysts,
304 Park Avenue, Stroudshury, Pennsvivania 18360,
Telephone (717) 421-1550. :

July 13, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T7/13/89

Sample I.D. : 059 -~ First Cell Eff

Time Sampled e

Sampled By ¢ Client

Date Received : 7/13/89 ’ )

Lab Sample No. : 1683

RESULTS
Parameter Results (mg/1)
Lead - Total 0.01kL
Lead -~ Dissolved ——
Copper - Total 0.067
Silver - Total 0.012
Michaef—L. Klusarit
Laboratory Director "
HESS ENVIRONMENTAL LABORATORIES
AR10125]

A Division of R. K. R. Hess Associates.

S A A,
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Environmentalists and Laboratory Analysts,

Hess Environmental Laboratories. "I’I"’

304 Park Avenue, Stroudsburg, Pennsvivinia 13:360),

‘Telephone (717) 421-1550.

July 13, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled t7/13/89
Sample I.D. ! 060 - Pool
Time Sampled — ! wmema :
Sampled By . ¢ Client
Date Received ¢ 7/13/89

Lab Sample No. : 1684

RESULTS

Parameter.

Lead - Total
Lead - Dissolved

Copper - Total

Silver - Total

A Division of R. K. R. Hess Associates.

Results (mg/1)

0.00L0

‘0,012

0.0031

- Laboratory Direct
HESS ENVIRONMENTAL LABORATORIES

AR101252
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Environmentabst s and Laboeators Analy <is,
A0 Park Wenue, Stroudsbury, Penmsavan 13060,
[elephone (717 421- 15350,

Hess Envirormmental Laboratoties. *

July 18, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/14/89

Semple I.D. : 061 - System Eff
Time Sampled ! mm——— ' v
Sampled By : Client
Date Received : T7/14/89
Lab Sample No. : 1980
RESULTS
Parameter Result (mg/1)
Antimony 0.034
Arsenic 0.011
Beryllium <0.005
Cadmium , 0.0018
Copper 0.007
Lead 0.0010
Nickel 1,01k
Selenium 0.006"
Silver 0.0023
Zine 0.01k
Aluminum - 2.30
Boron 0.18
Tin 0.075
Iron - Total 0.030
Iron - Dissolved 0.030
Phenols -« Total  amaa
Chromium ' 0.00k42
|
ARVOTREE
hR .~ Mighael L. Klusaritz

. l.aboratory Director J
AT TR0 PO 3 = I 7S 6 I & PISCICEE DO 197 SO0



Hess Environmental Laboratories.
Fasvironmentanst~ et Laboratory \nov -,

S Pk Wwenue, stroudsburyg, Pennsviena Do
felephone (TET 42115500

July 18, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-35601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/14/89

Sample I.D.

Time Sampled ! sm—
Sampled By : Client
Date Received : T/14/89

Lab Sample No. : 1981

RESULTS

Parameter

Lead - Total
Lead - Dissolved

Copper - Total

A Division of R. K. R. Hess Assocates.

: 062 - 1lst Cell Eff

1

Results (mg/l)

.0,088

0.206

M3

Michael &. Klusaritz
. Laboratory Director
HESS ENVIRONMENTAI, LABORATORIES

AR10125k
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o g Hess Environmental Laboratories.
Environment:aiists and Loaoorntors \raiv <<
g ek Wwenue, Sronesbuaeg, Ponnsvivaim Peohe

felephone  T17 421- 1050, "

July 18, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/14/89

Sample I.D. : 063 - 2nd Cell Eff. ‘

Time Sampled I

Sampled By : Client

Date Received : T/1k/89 T

Lab Sample No. :-1982

RESULTS
Parameter ' Results (mg/1)
Lead - Total 0.038
Lead - Dissolved —
Copper - Total 0.18k4

HIER (PP

Michsel L.|{Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATO

ARI01255

A Division of R. K. R. Hesx Assocuites.




Eavirommentaist~ d Laboratory \naivst-
A Park Wenue, steoadsbure, Pennsvivang 18060,
lelephone <7171 3211550,

o'?/a}
Hess Environmental Laboratories. * “’e@%

July 18, 1989 .

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/14/89

Sample I.D. : 064 - 3rd Cell Eff.
Time Sampled P mm——
Sampled By : Client j :
Date Received : T/14/89 ! :
Lab Sample No. : 1983
RESULTS
Parameter ‘ -~ Results (mg/1)
Lead - Total ? 0.076
Lead - Dissolved » : m——
Copper - Total ; 0.190

-

m.?.)@m

Michael L. Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

AR101256

A Division of R. K. R. Hess Assocates.
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Hess&wumntal Laboratones.

Fovironiiesnaist~ oo Laboriory A
g Pk Wenge, stedagdshory, h T R LT
felephone 717 4211550,

July 18, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hezelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/14/89

Sample I.D. : 065 - Lth Cell Eff,
Time Sampled I
Sampled By ¢+ Client
Date Received : 7/14/89
Lab Sample No. : 1984
RESULTS
Parameter

Lead - Total
Lead - Dissolved

Copper - Total

B1IE

Results (mg/1)

0.0022

0.012

- -

Michael L{ Klusaritz
Laboratory Director
HESS ENVIRONMENTAL, LABO IES »

MIK/dm

AR101257

ADvisinof R KR Howd \carunarns
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Telephone TIT0 121 1550

July 18, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/17/89 ‘

Sample I.D. : 066 - System Effluent

Time Sampled : 0500 )

Sampled By ! Client ' ;

Date Received t 7/17/89

Lab Sample No. : 24Lho

RESULTS

Parameter : Result (mg/1)
Antimony 0.038
Arsenic ‘ 0.017
Beryllium : ‘ <0.005
Cadmium ‘ 0.0036
Copper ‘ 0.008
Lead : 0.0023
Nickel . 0.022
Selenium ‘ 0.007
Silver ‘ 0.0028
Zinc i <0,005
Aluminum 10.1
Boron ' 0.24
Tin ' . 0.kt
Iron - Total ‘ 0.080
Iron - Dissolved 0.071
Phenols - Total  ameae
Chromium : 0.017

nt
AR i0 i 258 Michael [. Klusaritz

Laboratory Director
m’&h‘”“(‘fk ,\ R ll( -~ \\~4|| HiN
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HessErwmnentalLaboratones.

Foviomment, ~.«|
g Pare V«m-
'R%cphauk~-7171$21-133u.

Deratory

July 18, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled
Sample I.D. :
Time Sampled :
Sampled By

Date Received

Lab Sample No.

Parameter

Lead - Total
Cadmium - Total
Copper - Total
Silver - Total

MLK/dm

A Division of R, K. R. Hess Associates.

rotd~burt, B

BASY
AN SN SR

T/17/89°

067 - Carbon Filter
0530

Client

T7/17/89

24k

RESULTS

Results (mg/1)

0.056
0.01k
0.0k42
0.026

NS

Michael L4 Klusaritz
Laborato Director
HESS ENVIRONMENTAL LABORATORIES

AR101259




totite b~ dul (PR R LI S TR AN
ldiﬁuaAu'un.~ Sndsmury, Pernsae oo Taa
Tiephone : T1T $21-1550, ’

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/19/89 '

Sample I.D. : 068 - System Eff.
Time Sampled R .
Sampled By : Client )
Date Received : 7/19/89 '
Lab Sample No. : 2607
RESULTS ‘ ‘
Parameter ‘ Result (mg/1.)
Antimony 0.130
Arsenic : 0.038
Beryllium ‘ <0.005
Cadmium <0.001
Copper ' ‘ 0.00L
Lead ‘ 0.0013
Nickel . 0.021
Selenium 0.017
Silver ‘ 0.002k4
Zine 0.008
Aluminum ‘ 2.1k
Boron . ‘ <0.10
Tin 3 1.38
Iron - Total : <0.01
Iron - Dissolved - <0.01
Phenols - Total 1 —-—
Chromium ; 0.003
Michael L. f1t8 |

La?oratory irector

ARipsig TR KR Hess Associites,
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Hess Environmental Laboratoties.
Lavironmentatsts and Laboratory Anavsts.

204 Park Avenue. >1roudsourg. tennsvivana a8,

Telephone (7177 421-1530.

July 20, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled :7/19/89

Sample I.D. ' 069- Carbon Filter Eff

Time Sampled —————

Sampled By ! Client

Date Received t 7/19/89

Lab Sample No. : 2608 : :
RESULTS

Parameter. Results (mg/1)

Copper 0,194

Cadmium 0.015

Lead 0.080

Silver 0,004

A

Michael iﬁ Klusari
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

AR10126!

A Diviﬁon of R. K. R. Hess Associates.




Environmentausts and Laboratory Analvsts.
204 Park Avenue. Stroudsbure. Pennsvivarua 13360,

‘ Telephone 1 717) 421-1530.

July 20, 1989-

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/19/89

Sample I.D. ! 0T0O - Raw Water
Time Sampled R -,

Sampled By ' Client

Date Received : 7/19/89

Lab Sample No. : 2609

RESULTS
Parameter.
Copper
Cadmium
Lead
Silver

Results (mg/1l)

11.70
7.65
h.19

0.020

3 Mmf. 2_

“b‘{

A Division of R. K. R, Hess Associates.

Michael L. Klusa@
Laboratory Direct

HESS ENVIRONMENTAL LABORATORIES

&Rlﬁ\Zﬁz
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July 26, i989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled s 7/21/89

Sample I.D. ¢+ 071 - System Eff.
Time Sampled : 0koo

Sampled By : Client

Date Received : 7/21/89

Lab Sample No. : 2769

RESULTS

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zine

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

Result (mg/l1)

0.22

0.012
<0.005

0.003
<0.001

0.0020
0.010

0.052
<0.001
0.008
L.27
C.19
2.21
0.071
0.06k4
0.005
0.003

ﬁ R i 8 h %@-31 Lf Klusaritz

Laboratory Director

o Riyisien of R, K. R. Heas Associates.

MI S o S
@)

@®1r101263
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Hess Environmental Laboratories. Yl
Zavironmentassts ana Laboratory Analvsts, :
S04 Park A\venue, ~trouasburg, Pennsvivarua 1oo60,

Telephone (717) 421-1550.

July 21, 1989

Holiday Inn

Re: OHM Corporation °
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/21/89

Sample I.D. : 072 = Carbon Cell Eff

Time Sampled : 0405

Sampled By ! Client

Date Received t 7/21/89 ‘ ,

Lab Sample No. : 2770 ‘ '
RESULTS

Parameter Results (mg/l)

Copper ‘ , ‘ 0.237

Cadmium o 0.022

Lead : 0.109

Silver . 0.020

mm

Michael . Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

AR10 1264

A Division of R. K. R. Hess Associates.
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“nvironmentausts and Laboratory Anaivsts,
‘)4 Park Avenue. >trouasburg, Pennsvivana ie

Telephone (7 1 ) 421-1330.

July 21,--1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7/21/89

Sample I.D. : 073 - First Cell Eff
Time Sampled t 0k10

Sampled By : Client

Date Received : 7/21/89

Lab Sample No. : 2771

Parameter.

Copper
Cadmium
Lead

Silver

A Division of R. K. R. Hess Associates.

Results (mg/1)

0.059
0.009
0.081

0.011

WM

Michael. Klusaritz
Labora.to Director
HESS ENVIRONMENTAL LABORATORIES ‘.

AR101269




Hess Environmental Labovatories.
Environmentalists and Laboratory \natvsts.

304 Park Avenue. Stroudsburg, Pennsvivara 18266,
Telephone (717 421-1550.

August 4,1989 '

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T-24-.89

Sample I.D. OT4h « Effluent To Pool
Time Sampled 0300

Sampled By Client

Date Received 7-2k--89

Lab Sample No., : 3203

se a8 e ee

RESULTS

Parameter

Antimony
. Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Aluminum

Boron

Tin

Iron = Tctal
Iron - Dissolved
Phenols - Total

Chromium

Result (mg/1)

0.590
0.094

<0.005
0.009
008’4
0.100
0.071
0.021
0.00k4
0.18
8.12
0.17
0.230
1.62
1.60
0.00T
0,004

Moot ) Waa,

MichaRl| 1} kﬂﬁaﬁtz

Lab ‘atbry Director

Miéim of R. K. R. Hess Associates.

w2z (D

c%y
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ARL01266
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Favironmentasts et Lasoratoey b
04 Park Wenue, Strcdsonre Bonnsosarn s e
eiephone - 7170 4211500,

Hess Environmental Laboratones. *

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/24/89

Sample I.D. : 075 - First Poly Tank
Time Sampled : 0330
Sampled By : Client .
Date Received T T/24/89
Lab Sample No. : 3204
RESULTS
Parameter Results (mg/1l)
Lead - Total ‘ 0.160
Lead - Dissolved ———
Copper - Total 0.420

. PKM

MlQhaZi L. Klusar
Laboratory Director ‘.
HESS ENVIRONMENTAL LABORATORIES

ARIO1Z267

A Divigie of B K. R. Hess Assoctates.




Hess Environmental Laboratories.
Foviconmentiisos and Laboranors gy s,
W Park Wvenne s Stroadshurs, (b TS oo

fedennone s 717 4211550,

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled i T/24/89

Sample I.D. : 076 - Second Poly Tank

Time Sampled ¢ 0335
Sampled By : Client
Date Received : T7/2L/89
Lab Sample No. : 3205

RESULTS
Parameter

Lead -~ Total
Lead - Dissolved

Copper - Total

A Division of R. K. R. Hess Associates.

Results (mg/1)

0.091

0.0k2

Michael i. Klusaritz
Laboratory Director
HESS ENVIRONMENTAIL LABORATORIES

w N\s?.mﬂmﬁg

ARIOI268
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Hess Environmental Laboratories.

EORInnTe gt s
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July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled . T/24/89

Sample I.D. :

Time Sampled 0340

Sampled By : Client

Date Received : T/24/89

Lab Sample No. 3206
RESULTS

Parameter

Lead - Total
Lead - Dissolved

Copper - Total

A Division of R, K. R, He~s Azsociates.

.
Sorarery Wi sts

Py

L

077 - First Cell Eff,

Results (mg/l1)

0.053

c.022

Michael L. Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABCRATORIES

AR101269




Hess Environmental Laboratories.
Favaronmentanst~ ared Laleoratog s \mi\ I~ f
0 Park \Wwenue, Sreoagseigey, Boonsovanng DS e ‘
fetenhone s 717 1281500,

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/24/89

Sample I.D. : 078 = Second Cell Eff.
Time Sampled : 0345

Sampled By : Client

Date Received : 7/24/89

Lab Sample No. : 3207

RESULTS
Parameter ‘ Results (mg/l)
Lead -~ Total 0.071
Lead - Dissolved ‘ ———
Copper - Total ' 0.030

_ne. %ﬁwﬁi

Michael L. ki.usarltz
- Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

ARI01270

A Division of R. K. R. Hess .\§5«mizltes.
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Red) Hess Environmental Laboratories.
Favironmensast<oand Lanorrors Vs <,
O Park Wenue, STrouesnars, PUnEsT L e DS e
Telepnone 710 3211000,

July 26,1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled :  T/24/89

Sample I.D. : 079 - Third Cell Eff,

Time Sampled : 0350

Sampled By .+ Client

Date Received : T7/24/89

Lab Sample No. : 3208 : )
RESULTS

Parameter Results (mg/l)

Lead - Total 0.0k2

Lead - Dissolved

Copper - Total 0.033

ms.

Michael IJ. Klusaritz
Laborato Director
, HESS ENVIRONMENTAL LABORATORIES "

AR101271

A Division of R. K. R. Hess Assowiates.




Hess Environmental Laboratories.
Loavtronites L aist s i Laboriatory Ay sis.

Pk Wente. Stegsnurs, Pennsvivang s onn
felephone 710 12110350,

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

o

%

Date Sampled : 7/2L/89 ‘
Sample I.D. : 080 - Fourth Cell Eff.
Time Sampled : 0355

Sampled By :Client

Date Received :7/24/89
Lab Sample No. : 3209

RESULTS

Parameter

Lead - Total
Lead - Dissolved

Copper - Total
Silver - Total

A Dwvision of R. K. R. Hess Associates.

Results (mg/1)

0.121
0.110

0.010

MPM

Michael Klusaritz
: Laborato Director
HESS ENVIRONMENTAL LABORATORIES

Ri01272
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Hess Ermronnental Laboratones. *

fr-ephone TJ'SJi&JJL

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis
Date Sampled
Sample I.D.
Time Sampled
Sampled By

Date Received
Lab Sample No.

Parameter

Lead - Total
Lead - Dissolved

Copper - Total

A Division of R. K. R. Hess Associates.

7/25/89
081 - Fourth Cell Eff.

Client
7/25/89 .
3273

RESULTS

Results (mg/1)

0.180

0.090

M =X

Michael LyJ Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATCR

AR101273
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Telephone - 717 1211550

s
o

3 - P
Hess Environmental Laboratories. %%
Eavironmentaiist~ e Lavorntory Anaivsts, 1 . e@ 74
04 BNk \Wwenue. stponadsoure, Pennsvivinm D,

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T/25/89

Sample I.D. : 082 - First Poly Tank

Time Sampled T —— : 3

Sampled By : Client

Date Received : 7T7/25/89 .

Lab Sample No. : 327h : :
RESULTS

Parameter Results (mg/1)

Lead - Total ' | 0.lk22

Lead - Dissolved - ———

Copper - Total f 0.837

ML s X

!
" Michael L§ Klusaritz
" Laborato Director
HESS ENVIRONMENTAL LABORATORILS

AR1O1274-

A Division of R. K. R, Hess Associates.



Hess Environmental Laboratories.
Foawvrementansts e Latorabrs At~
A3 ENER Wente, Stroaesours, Pennsu abie LS e

felenbote - 170 421-1350.

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled i 7/25/89

Sample I.D. : 083 - Second Poly Tank

Time Sampled R

Sampled By : Client

Date Received + 7/25/89 i

Lab Sample No. : 3275 - '
RESULTS

Parameter . Results (mg/l)

Lead - Total 0.163

Lead - Dissolved ———

Copper - Total 0.224

MA

J e
Michael L. K?Lsaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES ”

A Division of R. K. ‘2 .‘{e~; .-\ss;cxate;. ﬁ R \ g \ 27 5
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Hess Environmertal Laboratories. B Yy
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felephone 717 4210000

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled 1 7/25/89

Sample I.D. : 084 - First Cell Eff.
Time Sampled { m———
Sampled By : Client
Date Received :7/25/89 | . .
Lab Sample No. :3276 .
RESULTS
Parameter : Results (mg/l)
Lead -~ Total ‘ 0,20k
Lead - Dissolved : ———
Copper - Total ; 0.225 .

P

Michael L. usarltz
Laboratory irector
HESS ENVIRONMENTAL LABORATORIE

AR101276

A Division of R, K. R. Hexs Associates.
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Telephone 71704211550, ) "
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eV Hess Environmental Laboratories. *

July 26, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled . T/25/89

Sample I.D. : 085 - Second Cell Eff.
Time Sampled ;e
Sampled By : Client
Date Received : T1/25/89 .
Lab Sample No. : 3277
RESULTS
Parameter Results (mg/1)
Lead - Total ‘ 0.178
Lead - Dissolved ——
Copper - Total 0.093

_me

Micheel L./ Klusarit
Laboratory Director "

HESS ENVIRO TAT. LABORATORIES

AR1 01271

A Division of R, K. R. Hess Associates,




Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudsburg, Pennsvivarua 1R:360.
Telephone (717) 421-1550.

August b, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled T=25-89 ;
Sample I.D. ¢ 086 - System Effluent
Time Sampled : 3
Sampled By Client

Date Received T=25=89

Lab Sample No. : 3278

RESULTS

Parameter

Antimony
Arsgenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zine

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

Y

Result (mg/1)

0.054
0.064

<0.005

00,0015
0.010
0.0017
0.0Lh
0.013
0.0023
0.03)4
T.1k
0.13
0.50
0.075
0.075
0.008
0.014

Nechasl) § ) o=

Michael L. KluJaritz

mgiajﬁion of R. K. R. Hess Associates.

Laborét&-ﬁ’ liiﬁei:@r? 8
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g%  Hess Environmental Lahoratories.
Eoastropmentitsts o Labeo ratory vaivais, *
01 Park Wwenue, Stroudaburd, Penpsvaann 1 bn
" efephone s TITY 1211350,

August b4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T=-27-89

Sample I.D. : 087 - System Effluent Pool

Time Sampled : 05L45

Sampled By ¢ Client "

Date Received : T7-27-89
Lab Sample No., : 3347

RESULTS
Parameter Result (mg/1l)
Antimony 0.11
Argenic 0.076
Beryllium <0.005
Cadmium 0.010
Copper _ 0.016
Lead 0.0k41
Nickel 0.062
Selenium : 0.089
Silver 0.0056
Zine 0.028
Aluminum 5.68 ﬁz:
Boron 0.20 od
Tin - 0.601 A
Iron - Total 0.18
Iron - Dissolved 0.15
Phenols - Total 0.002
~ Chromium 0.010

Laboratory Director
MERAEHON of R, K. R. Hess Associates.




Environmentalists and Laboratory Analvsts.
304 Park Avenue. Stroudsburg, Peansvivana 18:360.
Telephone t717) 421-153().

August 4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater -Analysis

Date Sampled : T-27-89

Sample I.D. : 088 - First Cell Effluent
Time Sampled : 0555

Sampled By ¢ Client

Date Received : 7-27-89

"Lab Sample No. : 3348

RESULTS

Parameter - T Results (mg/1)

Copper 0.159

Lead 0,127

'Michael L. Klusaritz (fi;

- Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

AR101280

A Division of R. K. R. Hess Associates.
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Envirnnmentahsts and Laboratory \nalvsts.
3iM Park Avenue. Stroudshuryg, Pennsvivan 1360,
Telephone (717) 421-1330.

August b, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T-27-89

Sample I.D. : 089 - Second Cell Effluent

Time Sampled : 0600

Sampled By ¢ Client

Date Received : T=-27-89

Lab Sample No. : 3349 - .
RESULTS

Paraméter Results (mg/1)

Copper 0.183

Lead 0.134

Nl

Michael L. Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATO,

101281

A Division of R. K. R. Hess Associates.




Environmentalists and Laboratory \natvsts,

304 Park Avenue, Stroudshurg, Pennsyivina 18360,
Telephone (717) 421-1550.

August U4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled ¢ T-27-89

Sample I.D. = ¢

Time Sampled : 0605

Sampled By :+ Client

Date Received T-27-89

Lab Sample No. : 3350
RESULTS

Parameter. ' : : )

Copper

Lead

AR

A Division of R. K. R. Hess Associates.

090 « Third Cell Effluent

Results (mg/1)

0.128

0.112

WW

Michael L. usaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

1282



Hess Environmental Laboratories.

Environmentalists and Laboratory Analysts.

304 Park Avenue, Stroudshurg, Pennsyivana 183360,
Telephone (717) 421-13550.

,August b4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled ¢ T-27-89
Sa.mple I.D. :

Time Sampled ! 0615
Sampled By ¢ Client

Date Received : 7-27-89
Lab Sample No. : 3352

RESULTS

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total

Chromium

m of R. K. R. Hess Associates.

. .

! 092 - Treated Tank Water

‘Result (mg/1)

0.38
0.19
<0.005
0.339
0.40
2.08
0.63
0.13
0.08k4
5.18
45,5
0.h7
6.11
1.30
1.26

0.16

Michael L. Klysaritz

LRI 2iggror




Environmentalists and Laboratory Anatvsts,
304 Park Avenue. Stroudsburg, Pennsvivanii 181360,

" Telephone (717) 421-1550.

August 4, 1989

Holiday Inn

Re:

OHM Corporation

Route 309 North
Hazelton, PA 18201-9601

Attn:

Re:

Matt McCloskey

Wastewater Analysis

Date Sampled
Sample I.D.
Time Sampled

Sampled By

Date Received
Lab Sample No.

Parameter

 Antimony

Arsgenic
Beryllium
Cadmium
Copper

Lead

Nickel
Selenium
Silver

Zine

Aluminum
Boron

Tin

Iron - Total

Iron - Dissolved
Phenols - Total

Chromium

pRirigien of R. K. R. Hess Associates.

T-28--89 . .
093 - System Effluent
okoo

Client

T=28-89

3381

RESULTS

Result (mg/1)

0.054
0.051
<0.005
0.0060
0.016
0.0029
0.039
0.020
0.0015
0.025
3.0h
0.17
0.390
0.062
0.050
0.002
0.00k4

N &g&%

Michael L. Klusaritz

ARk G2 Blectdr

28l
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Environmentaists and Laboratory Analvsts. .
304 Park Avenue, Stroudsburg, Pennsvivana 18060,
Telephone (717) 421-1550).

August 4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 7-28=89

Sample I.D. : 094 - Clean Pool

Time Sampled : 0500

Sampled By ¢ Client .
Date Received : 7-28-89 . oo

Lab Sample No. : 3382

RESULTS
Parameter , . Result (mg/1)
Antimony 0.31
Arsenic 0.038
Beryllium <0.005
Cadmium 0.00k4
Copper 0.006
Lead 0.005
Nickel 0.027
Selenium 0.01L
Silver 0.0011
Zinc 0.022
Aluminum 2.08
Boron <0.10
Tin 0.206
Iron - Total 0.090
Iron - Dissolved " 0,088
Phenols -~ Total 0.008
Chromium 0.010

L )
Madia) ———
Michael L. Kld 2
Laborfit @:Ll-éaé
McRirigion of R. K. R. Hess Associates. Ret ARIONIZ285
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Hess Environmental Laboratones. *

-
e

ephone =0 T.' 21-1000

August b, l9§9

Holiday Inn

Re:

OHM Corporation

Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re:

Wastewater Analysis

Date Sampled :  T-28=89
Sample I.D. ¢ 095 = Second. Cell Effluent
Time Sampled ¢ 0505
Sampled By : Client
Date Received : T-28=89
Lab Sample No. : 3383
RESULTS
“Parameter. Results (mg/1)
Copper 0.123
Lead 0.136

A Divisien of RD K. R, Hess Associates.

Michael L. Kjusaritz
. Laboratory Director
HESS ENVIRONMENTAL LABORA'

AR101286



HessEmlromnentalLaboratones.

e entanst~ i aboratory Ao s
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l« weptone S ITY R 1050

August 4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled T-28-89

Sample I.D. :

Time Sampled + 0515

Sampled By Client

Date Received : 7T-28-89

Lab Sample No. : 338k
RESULTS

Parameter

Copper

Lead

A Division of R. K. R. Hess Associates.

TR

096 - Clarifier Effluent

Results (mg/1)

0.109

0.128

Micheel L.
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

hR}0\237




Hess Environmental Laboratones.

. . i ettt .
oy Park Lome, s

ielephone 717 B20 LA

August U4, 198é

Holiday Inn

Re: OHM Corporation

Route 309 North

R A L

Hazelton, PA 18201-9601

Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No,

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

MABIRaion Hf R, K. R, Hess Asscates,

7-31-89 :
097 - System Effluent
1110

Client

T-31-89

3858

RESULTS

Michael L.
Laboratory Diredtor

- A
FCCr :;: ?
°J°““_v~;%ex‘

Result (mg/1)

0.1k
0.012
0.006
0.025
1.19
0.101
0.1
0.027
0.0092
0.035
1890
0.83
0.052
1,17
1.15

0.0L48




Hess Environmerntal Laboratories.
Faviroamentaisi~ aond Lanordio s Vv sis,

S04 Park Wenue, Stroudsnure Poonsvaani (RO60,
Telephone » 7170 4211350

August L, i989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt MeCloskey

Re: Wastewater Analysis

Date Sampled : 7-31-89

Sample I.D. : 098 - System Effluent

Time Sampled + 1230

Sampled By ¢ Client ,

Date Received ¢t T=31-89

Lab Sample No. : 3859 )
RESULTS

Parameter ~ Results (mg/1)

Lead ) 0.210

Zine . 0.048

il Vi)

Michaeljﬁ§jgﬁusaritz !
Laboratory Ddrector \
HESS ENVIRONMENTAL LABORATO "l’

AR101283

A Division of R. K. R. Hess Associates.




Favironmentidists and Laboratory: iy s, %
0d Park \wenue, Stroudsburg, Pennsvivinua 1860,

lelephone (717 421-1530).

August 4, l98§‘

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled - : 7-31-89

Semple I.D. ¢ 099 - Systems Efflﬁent
Time Sampled ¢ 1330 :
Sampled By : Client

Date Received : T-31-89
Lab Sample No. : 3860

RESULTS

Parameter. - - ~ Results (mg/1)
Cadmium . 0,007
Selenium = . 0,025

Laboratory Director \
HESS ENVIRONMENTAL LABORATOR j

AR101290

A Division of R. K. R. Hess Assuciates.



® ‘R%&‘ Environmentalists and Laboratory Anavsts,
304 Park Avenue. Stroudsburg. Pennsvivana 13360,
Telephone (717) 421-1550.

axcﬂ*‘ Hess Environmental Laboratories. *

August b4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : T-31-89 ‘

Sample I.D. t 100 - System Effluent
Time Sampled : 1430
Sampled By ¢ Client

Date Received : T7-31-89
Lab Sample No. : 3861

RESULTS
) Parameter , Result (mg/1)

Antimony 0.048
Arsenic 0.032
Beryllium <0.005
Cadmium ‘ 0.010
Copper 0.022
Lead 0.067
Nickel ) " 0.20
Selenium 0,012
Silver . 0.0063
Zinc 0.112
Aluminum 112,
Boron <0.10
Tin 0.017
Iron - Total 0.43
Iron - Dissolved 0.39
Phenols - Total ——
Chromium ) 0,010

Sulfate 46,780

eﬁRlOlZQ!

Michael L. Klu itz

Lab ﬁc‘r@ Q:I.Ze !Dr v
h N

ARlisyiggof R. K. R. Hess Associates.
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Hess Environmental Laboratories. C77

[ nvirommentalists and Laboratory Analysts,

S0 Park Nwenne, Stiondsbore, Peonsylvane 18500,

Belephone €717 F2EARN,

August 10, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: 7, Galioto

Re: Wastewater Analysis

Date Sampled : 8-3-89

Sample I.D. :
Time Sampled  : 0600
Sampled By : Client

Date Received : 8-3-89
Lab Sample No. : 3929

RESULTS

Parameter

Antimony
Arsgenic
Beryllium
Cadmium
Copper

Lead

Nickel
Selenium
Silver

Zine
Aluminum
Boron

Tin .

Iron - Total
Iron - Dissolved

Phenols - Total
Chromium

MM dimion of R. K. R. Hess Associates.,

101 - System Effluent

Result (mg/1)

0.043
0.021
<0.005
0.0080
0.010
0.0018
0.050
0.017
<0.001 -
0.006
0.26
0.12
0.022
0.020
. 0.020
0.00kL
0.00k4

wa

Michael L. Klu‘aritz

evoretgng PTG 2
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RS Hess Environmental Laboratories.
: Environmentalists Jand Laboratory Analysts.
304 Park Avenue, >troudsburg. Pennsvivama L3360,

Telephone (717) 421-1550. ) “
August L4, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled 1 8-3-89

Sample I.D. ¢ 103 = Small Tank
Time Sampled : 0610
Sampled By ¢t Client
Date Received : 8-3-89 . .
Lab Sample No. : 3931
RESULTS
Parameter . T Results (mg/l)

Lead 0.350

A Division of R. K. R. Hess Assaciates.
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Hess Environmental Laboratories.
Envirommentalists and Eabotory \nalysts, o
304 Park Menne, Stroudshore, Pennselvimin 18360,

Telephone (717 121 {550

August 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: 7, Galioto

Re: Wastewater Analysis

Date Sampled : 8-8-89

Sample I.D. : 104 - System Effluent
Time Sampled ¢ 0605
Sampled By ¢ Client

Date Received : 8.9-89
Lab Sample No. : 4589

Parameter

. Antimony
Argenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Aluminum

Boron

Tin

Iron - Total
Iron ~ Dissolved
Phenols - Total
Chromium

MILKyidem of R. K. R. Hess /\ss;)i'iulos.

Result (mg/1)

0.010
0.031
<0.005
0.0025
0.028
0.0024
<0.005
0.012
<0.001
0.005
 0.65
<0.10
0.128
0.016
0.016
0.00k4
<0.005

MPM

Michael L. Klﬁaaritz

Laboratoryal}ar?ﬁcirz 9 L&
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Q@& Hess Environmental Laboratories.
V) %@\ Environmentalists and Laboratory Analysts. ;
v 304 Park Avenue, Stroudsburg, Pennsyivania 18360.
Telephone (717) 421-1550.

August 25, 1989

- Holiday Inn
Re: OHM Corporation

Route 309 North <¥Lu%}£

Hazelton, PA 18201-9601
Attn: J. Galioto

Re: Wastewater Analysis

Date Sampled : 8/8/89
Sample I.D. : 105 - Lagoon
Time Sampled : 0600

Sampled By : Client

Date Received : 8/9/89

5049

RESULTS »

Lab Sample No.

Parameter Results
Color ' Gray
Single Phase Solid
Density Bulk 1.27 g/ce
Solids - Total 70.8 wt%

mb%)&ﬁ;

Michael L. Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

-. MLK/dm | ”

A Division of R. K. R. Hess Associates. KR101295



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania 18360,

Telephone (717) 421-1550.

August 28, .1989

Holiday Inn
Re: OHM Corporation
Route 309 North

Hazelton, PA 18201-9601

Attn: J. Galicto

Re: Wastewater Analysis

Date Sampled
Sample I.D.

Time Sampled :
Sampled By

Date Received
Lab Sample No.

Parameter
Ignitibility
Corrosivity

Reactivity

MLK/dm

8/8/89

105 - Lagoon
0600

Client
8/9/89

5049

RESULTS

Results
See Note I
See Note II

See Note III

mMMMj»

Michael L. Klus itz
Laboratory Director
HESS ENVIRONMENTAL - LABORATOR

A Division of R. K. R. Hess Associates. - BR '{ 01296
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Sample I. D. : 105 - Lagoon

I. Ignitibilty

The sample does not spontanecusly ignite when exposed to air or water.

The sample did not ignite or smolder when being exposed to a Bunsen
flame for ten seconds,

Presently, no EPA approved method exists to determine if a solid is
"ignitable". The EPA has approved methods to determine "ignitability"
only on liquids. Therefore, this test alone does not indicate whether
the material is ignitable as defined by RCRA in the Federal Register,
May 19, 1980, Section 261.21.

1I. Corrosivity

The pH of a 1:1 slurry was 6.2, indicating that the waste is not
corrosive,

III. Reactivity

The acidified sample was distilled and the resulting vapors were
absorbed in a sodium hydroxide solution. This solution was analyzed
for cyanide and sulfide. This waste is not considered reactive and
hazardous because it does not generate a quantity of cyanide exceeding
250ppm or sulfide exceeding 500 ppm. These interim threshold limits
were established by the Solid Waste Branch of EPA, July 12, 1985.

Parameter Result (mg/kg)
Cyanide <0.20
Sulfide - 6.5

AR101297




Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudsburg, Pennsvivania 13360.
Telephone (717) 421-1550.

Hess E . t=1 Laboratori | | . Ag

August 28,7-1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: J. Galioto

Re: Wastewater Analysis *
Date Sampled : 8/8/89
Sample I.D. : 105 - Lagoon
Time Sampled ¢ 0600
Sampled By : Client : :
Date Received : 8/9/89 1 . .

Lab Sample No. : 5049

RESULTS
Parameter Results (mg/kg)
Reactive Cyanide <0.20
Total Cyanide ‘ L.6
Reactive Sulfide ‘ | 6.5
Total Sulfide. 107.
Total Phenols ' | 0.2k

Michael L. Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

MLK/dm

AM%MMRKR&%MWQ&V AR{GIZQS
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Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg, Pennsyivania 18360.
Telephone (717) 421-1550.

August 25, 1989

Holiday Inn-

Re: OHM Corporation '
Route 309 North

Hazelton, PA 18201-9601

Attn: Joe Galioto

ORGANIC PRIORITY FOLLUTANT RESULTS

I. YOLATILES RESULTS (ug/kg)
Acrolein <100.
Acrylonitrile <100.
Benzene ’ <5.0
Bromoform <5.0
Carbon Tetrachloride <5.0
Chlorobenzene <5.0 .
Chlorodibromomethane <5.0
Chlorcethane <10,
2-Chloroethylvinyl ether <10.
Chloroform <5.0
cis~1,3-Dichloropropylene <5.0
Dichlorobromomethane <5.0
1,1-Dichloroethane . 5.0
1,2-Dichloroethane <5.0
. 1,1-Dichloroethylene <5.0
1,2-Dichloropropane <5.0
Ethylbenzene . <5.0
Methyl bromide <10.
Methyl chloride <10.
Methylene chloride <5.0
1,1,2,2-Tetrachloroethane <5.0
Tetrachloroethylene <5.0
Toluene <5.0
1,2-trans-Dichlorocethylene <5.0
trans-1,3-Dichlcropropylene . <5.0
1,1,1-Trichloroethane <5.0
1,1,2=-Trichloroethane <5.0
Trichloroethylene <5.0
Trichlorofluoromethane ’ <5.0
Vinyl chloride <10.
Sample I.D. : 105 - Lagoon
Date Sampled : 8.8-89 @ 0600
Sampled By _ : Client
Sample Type ¢ Sludge

A R ‘ 0 ‘ 2 g?boratory Dir ctor

A Division of R. K. R. Hess Associates.




Sample I.D. No. : 105 - Lagoon

II.

%%

ORCGANIC PRIORITY POLLUTANT RESULTS (DRY BASIS)

ACID COMFQUHES

Z-Chleorophenol
2,4-Dichlorophenol
2,4~Dimethylphenol

L ,6-Dinitro-o-cresol
2,4=Dinitrophenol
2-Nitrophenol
L-Nitrophenol
p~Chloro-m-cresol
Pentachlorophenol
Fhenol
2,4,6=-Trichlorophencl

RESULTS (ug/kg)

<200,
<200.
<200.
<200.
<500.
<200.
<200.
<200.
<500.
<200.
<200.

AR1G1300

‘I.;:'(f/,;y
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Sample I.D. No. L0S -~ Lagoon

ORGANIC FRIORITY POLLUTANTS RESULTS (DRY BASIS)

L

BASE/NEUTRALS

Acenaphthene
Acenaphthylene

Anthracene

Benzidine
Penzo(a)anthracene
Benzo(a)pyrene
3.,4-Benzofluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy Jmethane
bis(2-Chloroethyl)ether
bis(2~Chloroisopropyl)ether
bis{2-Ethylhexyl)phthalate
L-Bromophenyl phenyl ether
Butylbenzyl phthalate
Z-Chloronaphthalene
h-Chlorophenyl phenyl ether
Chrysene
Dibenzo{a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4=-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
Pi-n-hutyl phthalate

2, h=Dinitrotoluene
2,6=Dinitrotoluene
Pi-n-octyl phthalate
1.2-Diphenylhydrazine (as azobenzene)
Flunranthrene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Haphthalene

llitrobenzene
M-nitrosodimethylamine
l-nitrosodi-n-propylamine
H-nitrosodiphenylamine
Phenanthrene

Fyrene
1,2,4=Trichlorobenzene

RESULTS (ug/kg)

<hoo,
<400.
<koo.
<k0o0.
<400,
<hoo,
<h00.
<400,
<hoo,
<koo,
<L0o.
<hoo.
<Lk0o0.
<400,
<400,
<400,
<h0o.
<’4000 . hd
<L400.
<hoo,
<400.
<hoo,
<400.
<koo,
<400.
<L00,
<hoo,
<hoo,
<ho0.
<400.
<hLoo.
<L00.
<k00.
<00,
<on;,
<Loon.
<k00.
<k0o.
<Loo.
<400.
<h00,
<ko00.
<400,
<h00.
<400.

Laboratory D:lFector

AR10130! .;




Sample I.D. Ho.

Iv.

PESTICIDES

Aldrin
Alpha-BHC
Beta~BHC
Gamma-BHC
Delta-BHC

Chlordane

L, 4'-DDT
b, L'-DDE
Wy hr=pnn
Dieldrin

105 - Lagoen

ORGANLIC FRIORITY POLLUTANT RESULTS (DRY BASIS)

Alpha-endosulfan
Beta-endosulfan
Endosulfan sulfate

Fndrin

Endrin aldehyde

Heptachlor

Heptachlor epaoxide

PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1C16
Toxaphene

RESULTS (ug/kg)

1.0
<1.0
<1l.0
<1.0
<1.0
<2.5
1.0
<1.0
1.0
<1.0
{1.0.
{l1.0
(2.5
<1.9
<1.0
<1.0
<1.0
<10.
<10.
<10.
{10.
<10.
<10.
<10.
<10.

Laboratory Dirgctor

AR101302

*
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Ensiconmientaitsts and Lanorimtory Analvsts,
S04 Park Avenue. Strougsburd, Pennsvivina 18360,
Telephone (719 121-1550.

August 29, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: 7, calioto

Re: Wastewater Analysis

Date Sampled : 8-25-89

Sample I.D. * 108 - Clean Pool
Time Sampled : 0730
Sampled By ! Client

Date Received ! 8.25-89
Lab Sample No. : §208

RESULTS

Parameter - Result (mg/1)
Antimony 0.013
Arsenic : 0.003
Beryllium <0.005
Cadmium 0.0024
Copper 0.004
Lead 0.0016
Nickel 0.020
Selenium 0.006
Silver 0.0019
Zine 0.006
Aluminum 0.011
Boron <0.10
Iron - Total <0.005
Iron - Dissolved <0.005
Phenols - Total 0.005
Chromium 0.003

M)

Michael L[ %1usaritz
. . miaboratory Director
MLKPA®ion of R. K. R. Hess Associateg RIOI 03




Environmentalists and Laboratory Analvsts,
304 Park Avenue. Stroudsbury, Pennsvivama 13360,
Telephane (717) 421- 1550,

August 29, 1989

Holiday Inn

Re: OHM Corporation -
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloskey

Re: Wastewater Analysis

Date Sampled : 8-25-89

Sample I.D. ¢+ 109 -« Eff Second Cell
Time Sampled : 0730

Sampled By : Client

Date Received : 8-25-89

Lab Sample No. : 6209

RESULTS

Parameter
Lead - Total

Copper - Total

A Division of R. K. R. Hess Associates.

Results (mg/1)
0.170

0.051

MIMyiA=

Michael L. Klusarit
. Laboratory Director
HESS ENVIRONMENTAL LABO.

AR10130%
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SEP 1S '89 13:37 FROM PKR PHGE. 002

B Environmerttal Laboratories. |
G Hess |
Environmentrlists and Laboritory Analysts

304 Park Avenue. Stroudsburg, Pennsylvinia 18360.

Telephone (717) 421-1550.

- /V/Q ~/{(_ /"'/;\ ,‘Li; T
September 13,1989 2 R N -
’ 'O"'/(r/"/l <}/Or‘0~je //' )

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-0601
Attn: Joe Galioto
Re: ©Solids Analysis

Date Samplad : 8/25/89

Sample I.D. : 110

Time Sampled ! e

Sampled By : Client .ot

Date Received : 8/25/89

Lab Sample No. : 6920

RESULTS

Parameter ' ’ Results (mg/kg Dry Basis)
Arsenic 138,
Cadmium 12.0
Chromium 19.9
Mercury 0,020
Silver 2.70
Lead 39,300
Selenium 6434
Copper 188.
Nickel bg,.1
Zinc Ls7,
Thallium 5.65
Beryllium ‘ <1.0
Antimony 78.1
Aluminum 416,
Tin o 101,
Moisture Loss @ 105°C 2.19 wt%
MERSB0 of R. K. R. Hess Assocates. &B"l "Q° ¥ Director

HESS ENVIRONMENTAL LABORATORIES
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SEF 15 '89 16:84 FROM RER

Environmentalists and Luboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsyivania 13364,

Telephone (717) 4211550,

September 13, 1989 v

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: J. Galioto

Re: Solide Analysis

Date Sampled + 8/25/89
Sample I.D. + 110
Time Sampled § mee—
Ssampled By : Client
Date Received : 8/25/89

Lab Sample No. : . 6920

RESULTS

Farameter

Dioxin (Qual. Secreen)

Note: EPA Method No. 625

Brnak s

g

Results (gg[l)

Not Detected

_lﬁ;1‘}¢[
| Michael l.. Klusarits ”

. Laboratory Directer
HESS ENVIROMMENTAL LABORATORIES

AM%MM&KR%%MQM% aR}0‘386'
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Hess Environmental Laboratoties.
Envitonmentalists and Laboratory Analysts.

304 Park Avenue. Stroudsburg, Pennsylvania 18:360.
Telephone (717) 4211550

September 13, 1989

Holiday Inn

Be: OHM Corporation
Route 309 Nerth
Hazelton, PA 18201-.9601
Attn: Joe Galioto

Re: 3olids Analysis

8/25/89
111

Nate Samnpled
Sample 1.0, :
Time Sampled :
Sampled By :
Date Received
Lab Sample No.

Cl;ent
8/25/89
6921

RESULTS

Farameter

Arsenic

Cadmium

Chromium

Mercury

Silver

Lead

Selenium

Copper

Nickel

Zine

Thallium

Beryllium

Antimony

Aluminum

Tin ,
Moisture Loss @ 105°C

%ﬂghd&&&mnMWMu

ARIOTS

PAGE . 0DZ

*

Results /kg Dry Pasis)
298.
22.4
37.7
0.18
2.56
32,400
1.43
876.
106.
248,
2.86

<1.0
6k.9
306,
148,
5.21 wt%

HESS ENVIRONMENTAL LABORATORIES




SEP 1S '99 18:04 FROM PKR 3 PAGE . 002 (

. . ] ' @‘/6}¢
Hess Environmental Laboratories. b
Environmentalists and Labotatory Analysts.
304 Park Avenue, Stroudseburg, Pennevivania 18460, :

Telephone,(717) 421-1550.

September 15,1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: J. Galioto

Re: Solids Analysia

Date Sampled : 8/25/89
Sample I.D. 111
Time Sampled { ceoa

Sampled By Client

Date Received : 8/25/89 ‘

Lab Sample No, : 6921 . -
RESULTS

Parameter. , Results (mg/l)

Dioxin (Qual., Sereen) Not Detected

Note: EPA Method No, 625

e

Michael /L.

‘ Labora¥ory Directo
HESS ENVIRONMENTAL LABORA JRIES

A Division of R. K. R. Hess Associates.

ARIC1308



o Hess Environmental Laboratories.
ﬁ?‘\ N Environmentalists and Laboratory Analysts,
R 304 Park Avenue, Stroudsburg, Pennsylvania 18:360.
Telephone (717) 421-1550.

September 15, 1989

Holiday lLnn

Re: OHM Corporation
Route 309 North
Hazelton, PA  18201-960L
Atin: g, galiolo

Re: Wastewater Aualysis

Date Sampled 1 9/1/89

Sample L.D. ! 112 - Clean Pool
Time Sawmpled ! 0530
Sampled By ¢ Client

bate Received : 9/1/89
Lab Bample No. : 6975

RESUL'TS

Farameter Result (mg/1)
Antimony 0,012
Arsentlc 0.035
Beryllium <0.003
Cadmiwn 0.006
Copper 0.003
Lead 0.01k
Nickel 0.022
Selenium 0.01k
Silver 0.003
Zine 0.008
Aluminum 0.042
Boron <0.10
Tin 0.098
Iron - Total <0.005
Iron - Dissolved <0.005
Plienols = 'Total <0.001
Chromiwn 0.027

/X /Y el

Michael L. A&Lusaritz
Laboratory Director

A Division of R. K. R. He;s assocates.  RAR1013 09




Hess Environmental Laboratories

Environmentalists and Laboratory Analysts

112 North Courtiand Street. PO. Box 268, East Stroudsburg, Pennsylvaria 18301

Phone (717) 421-15850. Fax (717) 421-6720

September 15: 1989

Holiday Inn
Re: QHM Corporation
Route 309 North

Hazelton, PA LA201-90601

Attn: Joe Galioto

Re:
Date Sampled'
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

Parameter

.Lead

Copper

A Division of R.K.R. Hess Associates
MLK/dm

9/1/89

113 - 2nd Cell Eff

0535
Client

9/1/89
6976

RESULIS

ARI0I310

Results (mg/1)
0.46L

0.1Th

mﬂé@w}g

Laboratongr Dlrector

BESS ENVIROMMENTAL LABORATORIES
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G Hess Environmental Laboratories. *

o Enviennmentaliets and [aharator v Analvets,
3 304 Park Avenue, Stroudeburg, Pennsvivama 12260

Talephone (717) 421 155(), .

Holiday fun

R (M CAarvpamrat ian
roure 3y lorth
Haneltan, DA 18201-3£070L

Attn: F, Galioto

Re: Wastawater Aualyaie

Cate Ssampled t 9/%/8y

Semple 1,D. * 11k «~ Clean Penl
Time Sampled A AK)

Sampled Ry t Climnt

Pate Reanisad : /5/9%
lab Sample No, ¢ 7004

RESULTE

Farameter Result (mg/1)

Antimony 3,01)
Arsenic ’ .,019
Beryllium <0.005
Cadmium ),001
Copray Y Oah
K Lend 00,0036
Hickel 0,0082
Selenium 0.012
Silver <0.001
Zine 0.003
AN e d sa s SN 1A
Roron <0.10
Tin 0.026
Iron «~ Totsal <0.005
Tron - Digsolved <0.00%
fhenols - Total 2.012
Chrominm 0,001

¥ Approved 4o oLScAer, ot 10 gpm by

PR-DER (Force % Babel) ow 9/6[39 . fco\e is [['

/99-9 Yrsm M‘@ Wﬁ Of'j-vd.u )pro

A5 ¢ lar, o&lb 25 T.ohnne edare.
él:ul (\Mﬁ-’;* /aéu +M,519{> e Q/7/5’7 hanstromr D4 4.

A Divisionof R. KK R "
ARIOIS1)

/M-—

Mivliael L. K.LU ric2

ve TOTAL PARE,ODZ o




Hess Environmental Laboratories
Environmentalists and Laboratory Anaiysts

112 North Courtland Street. PQ. Box 268. East Stroudsburg. Pennsyivania 18301
Phone (717) 421-1550, Fax (717) 421-6720

October 30, 1989 ’

Holiday Inn

Re: OHM Corporation
Route 309 lorth
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re:
Date Sampled : 9/6/89
Sample I.D. : 115 - Clean Pool
Time Sampled : 0600
Sampled By : Client
Date Received : 9/6/99
Lab Sample No. : 7051
RESULTS
Parameter Result (mg/1)
Lead

0.29

Note: Remaining Metals not analyzed as per J.G.

A Division of R.K.R. Hess Associates ' [M

. MLK/dm AR ' 0 ; 3 ‘ 2 Labora.tory DlrectoU

HESS ENVIROMMENTAL LABORATORIES
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QRO ronmentalists and Laboratory Analysts.
XRQ Park Avenue. Stroudsbhurg, Pennsylvania 18360,

"Telephone (717) 421-1550.

September 20, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North

Hazelton, PA 18201-9601

Attn: F, Galioto

Re: Wastewater Anelysis

Date Sampled
Sample I.D. :
Time Sampled
Sampled By :
Date Received
Lab Bample No, :

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

MLE{#n of R. K. R. Hess Associates.

9/18/89

119 - Fire Water
0540

Client

9/18/89

T293

RESULTS

182

Result (mg/1)

<0.002
0.005

<0.001
0.0013
0.007
0.005
<0.001
<0.003
<0.0005
0.012
g.22
<0.10
0.003
0.12
0.07
<0.001
<0.001

Michael ﬁ£ Klusaxrit

AR 5& ?anr 937 Director




Hess Environmental Laboratories.

Environmentalists and Laboratory Analysts.

304 Park Avenue, Stroudsburg, Pennsylvania 18360,
Telephone (717) 421-1550.

September 20, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North

Hazelton, PA 18201-9601

Attn: J, Galioto

Re: Wastewater Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

 Parameter

Antimony
Arsenic
Beryllium
Cadmium
Copper
Lead
Nickel
Selenium
Silver
Zinc
Aluminum
Boron
Tin

Iron - Total
Iron - Dissolved
Phenols - Total

Chromium

se %6 ss se e

9/18/89

120 - Clean Pool

0550
Client
9/18/89
T294

RESULTS

ARIOISM

MBK/8mion of R. K. R. Hess Assoc:ates.

Result 1

<0.002
0.022
<0.001
0.0010
0.002
0.003
<0.001
0,00k
<0.0005
<0.005
0.020
<0.10
0.008
<0.010
<0.010
0.011
<0.001

WM@;@;

Michael L. usaritz
Laboratory Director




L Hess Environmental Laboratories.

Environmentalists and Labocatory Analysts. *
W 3 304 Park Avenue, Stroudshurg, Peansylvania 18360,
Telephone (717) 421-1550.

September-29,1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: J, Galioto

Re: Wastewater Analysis

Date Sampled : 9-19-89
Sample I.D. ¢ 121
Time Sampled : 1300
Sampled By ¢ Client

Date Received : 9-20-89
Lab Sample No. : 7360

RESULTS
Parameter Result (mg/l)
Antimony <0.002
Arsenic 0,004
Beryllium <0.001
Cadmium 0.0031
Copper 0.020
Lead 0.003
Nickel <0.001
Selenium <0.003
Silver <0.001
Zinc _ : 0.18
Aluminum <0.02
Boron £0.10
Tin <0.001
Iron - Total 0.91
Iron - Dissolved 0.05
Fhenols - Total 0.009
Chromium <0.001

ke e

Michael L. lKlusaritz

ﬁR ‘ 0 ' 3 }Lgaoratory Director

ADiGm of R. K. R. Hess Associates.




Hess Envirormmental Laboratories.
Environmentalists and Laboratory Analysts.

304 Park Avenue. Stroudsburg, Pennsvivania 18360).
Telephone (717) 421-1550.

September 29, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: JF, Galioto

Re: Wastewater Analysis

Date Sampled P 9-19-89
Sample I.D. t 122
Time Sampled ! 1310
Sampled By ! Client

- Date Received ! 9-20-89
Lab Sample No. : 7361

RESULTS

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Copper

Lead

Nickel
Selenium
Silver

Zinc
Aluminum
Boron

Tin

Iron - Total
Iron = Dissolved

Phenols - Total
Chromium

%

Result (mg/1)

<0.002
<0.003
<0.001
<0.001
0.006
<0.001
<0.001
<0.003
<0.001
0.030
<0.02
<0.10
<0.001
0.16
<0.01
<0.005
<0.001

M Ww&/

fufdyigian of R. K. R. Hess Associates.

Iy

Michael L. ﬁCh;saritz

Laborato?xi¥ﬁrtf7‘§ IE;

Q%
B, s
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. AdPiiriggg of R. K! R. Hess Associates.

Hess Environmental Laboratories.
Environmentalists and Laboratory Analvsts.

304 Park Avenue, Stroudsburg. Pennsvlvania 18361,
Telephone (717) 421-1550

September 29, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: J, Galioto

Re: Wastewater Analysis

Date Sampled : 9-19-89
Sample I.D. : 123
Time Sampled + 1320
Sampled By ¢+ Client
Date Received : 9-20-89

Lab Sample No. : 7362

RESULTS
Parameter Result (mg/1)
Antimony <0.002
Arsenic . <0.003
Beryllium <0.001
Cadmium 0.0161
Copper ’ 0.007
Lead 0.009
Nickel <0.001
Selenium <0.003
Silver ’ <0.001
Zine 0.04k1
Aluminum 0.19
Boron 0.14
Tin 0.018
Iron - Total 0.62
Iron - Dissolved O.kk
Phenols - Total 0.012
Chromium 0.001

Md.| @M&:

Michael L. Kiusaritz
Laboratory Director

ARIUISW




HessEnvmmnHLabocatm'!es.

Environmentalists and Laboratory Analvsts.
304 Park Avenue, Stroudsburg, Pennsvivania 18360,

"Telephone (717) 421-1550.

September 29, -1989

Holiday Inn
Re: OHM Corporation
Route 309 North

Hazelton, PA 18201-9601

Attn: J, Galioto

Re: Wastewater Analysis

Date Sampled 9-19-89

Sample I.D. 124

Time Sampled 1330

Sampled By ¢+ Client

Date Received : 9-20-89

Lab Sample No. : T363
RESULTS

%%

Parameter Result (mg/1)
Antimony 0.028
Arsenic 0.011
Beryllium <0.001
Cadmium 0.0k482
Copper 0.53
Lead 15.60
Nickel 0.051
Selenium 0.007
Silver 0.0026
Zinc 6.50
Aluminum <0.02
Boron 0.34
Tin 0.075
Iron - Total 0.k
Iron - Dissolved 0.35
Phenols - Total 0.008
Chromium 0.078-

‘\\:

U =

Michael L.lklusaritz
Laboratory Director

ARHB!S!B

whBsion of R KR He'sd' AT Riates.




, AN Environmentalists and Laboratory Analysts.
’\?\C“‘ 304 Park Avenue. Stroudsburg, Pennsyivania 183360,

i2e™ Telephone (717) 421-1550,

September. 29, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: J, Galioto

Re: Wastewater Analysis

Date Sampled : 9-19-89

Sample I.D. ¢ 125

Time Sampled : 1340

Sampled By : Client

Date Received : 9-20-89 - .

Lab Sample No. : 736k

RESULTS
Parameter Result (mg/1)
Antimony 0,004
Arsenic . <0.003
Beryllium - <0.001
Cadmium 0.002
Copper <0.002
Lead ‘ 0,006
Nickel <0.001
Selenium 0,004
Silver <0.001
Zinc 0.052.
Aluminum <0.02
Boron <0.10 . A
Tin . 0.007 ! -
Iron - Total 0.35 e
Iron - Dissolved 0.05 —
Phenols - Total <0.005
Chromium <0.001

.

Michael Klusaritz
L??f?ét Jikedtor

P!M;é&n bR, KAR B P ssociates.




A
Environmentalists and Laboratory Analysts. ‘ oL
04 Park Avenue, Stroudsburg, Pennsvivania 18360. ‘
Telephone (717) 421-1550. ‘

September 29, 1989

Holiday Inn

Re: OHM Corporatlon
Route 309 North
Hazelton, PA 18201-9601
Attn: J, Galioto

Re: Wastewater Analysis

 Date Sampled ! 9-19-89

Sample I.D. : 126
Time Sampled ! 1350
Sampled By ! Client

Date Received : g.o0-89
Lab Sample No. : 7365

RESULTS
Parameter Result (mg/l)
Antimony 0.018
Arsenic. . . 0.002
Beryllium : 0.063
Cadmium ‘ 1.63
Copper : 95.3
Lead , ‘ 0.07
Nickel ‘ 0.010
Selenium ‘ 0.0083
Silver 1.20
Zinc : T 2437
Aluminum 0.25% .
Boron - 0.34
Tin 16.8
Iron - Total : 0.34
Iron - Dissolved ; 0.022
Phenols - Total 0.170

Chromium

WW

Michael L. Klusaritz
' L Laborato Direc
A Rixisomof R K. R. Héés AssoCiates. ﬁ \ tf? 302 0




Hess Environmental Laboratories.
\ ?‘\Gmp\\, Environmentalists and Laboratory Analvsts.

304 Park Avenue. Stroudsburg, Pennsvivania 18360,
Telephone (717) 421-1550.

September 29, 1989

Holiday Inn

Re: OfIM Corporation
Route 309 North
Hazelton, PA 18201L-9601
Attn: g, Galioto

Re: Wastewater Analysis

Date Sampled + 9-19-89
Sample 1.D. ¢ 127
Time Sampled : 1hkoo
Sampled By ! Client

Date Received ! 9-20-89
Lab Sample No. : 7366

RESULTS

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium
Silver

Zinc

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

*»

Result (mg/kg)

9-32
26.4
1.8
546,
1,400
18,200
58.8
4.8
11.3
1420
1140
2.6
21h,
65h,
2.38
80.8

e

s, 2 =
= & 4_

A Division of Rif( R. Hess Associates.

Michael ﬂt Klusarit}~—«/*
Laboratory Director
RR10132]




Hess Environmental Laboratories.

Environmentalists and Laboratorv Analvsts. "
304 Park Avenue, Stroudshurg, Pennsvlvania 18360, '
Telephone (717) 421-1550.

September 29, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: g, Galioto

Re: Wastewater Analysis

Date Sampled ! 9-.19-89

Sample I.D. : 128
Time Sampled ! 1410
Sampled By ! Client
Date Received t 9-20-89

Lab Sample No. : 7367

RESULTS
Parameter Result (mg/kg)
Antimony 5.86
Arsenic . . 11.3
Beryllium ‘ 0.7
Cadmium 34.3
Copper ‘ 139.
Lead ‘ 293,
Nickel ‘ 34.0
Selenium 1 6.15
Silver ; 2.06
Zinc ‘ 1k,
Aluminum . ' ‘ 2050
Boron 4.3
Tin 4L8.7
Iron - Total 10,600
Iron - Dissolved - —
Fhenols - Total 0.28
Chromium

9.1

N1 Dt

Michael LL Klus Ks_é
Laboratory D T«ﬁ 1‘ 2

A Division of R. K. R. Hess Associates.
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Hess Environmental Laboratories.
Environmentalists and Laboratory Analvsts.

304 Park Avenue, Stroudshurg, Pennsylvania 18360,
Telephone (717) 421-1550.

Septembe;_29,'1989

Holidey Inn

Re: OHM Corporatlon
Route 309 North
Hazelton, PA 18201-9601
Attn: J, Galioto

Re: Wastewater Analysis

Date Sampled : 9-19-89
Sample I.D. . 129
Time Sampled : 1“?0
Sampled By . Client
Date Received : 9-20-89

Lab Sample No. ; 7368

RESULTS

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Aluminum

Boron

Tin

Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

Result (mg/1)

0.024
0.048
0.003
0.0L49
9.34
83.51
0.k
0.024
0.010
9.1)4
23.30
0.’45
Oo7h
104,
2.15
0.0L0
0.24

M ALu

Michael ﬁ Klusarit

L ' Director
A ixisiemmof R. K. R. Hess Associates. AR | 'b F%??)ry




Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.

304 Park Avenue. Stroudsburg, Pennsvivania 18360.
Telephone (717) 421-1550.

September 29,1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: F, Galioto

Re: Wastewater Analysis

Date Sampled : 9-19-89

Sample I.D. : 131
Time Sampled : 1430
Sampled By : Client

Date Received ¢ 9-20-89
Lab Sample No. : T358

RESULTS

Parameter

Antimony
Arsenic
Beryllium
Cadmium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Auminum

Boron

Tin

Iron - Total
Iron -~ Dissolved
Phenols - Total
Chromium

M.p.

‘*I"I” 'ﬁéa

Result (mg/1)

0.007
0.009
<0.001
0.0036
0.006
0.003
0.050
0.005
<0.001
0072
<0.02
0.1k
0.005
9.05
0.15
0.061
0.010

Michael'ﬁ. Klusaritz

' Laboratory Rife :
fuldyiaigh of R. K. R. Hess Associates. r.n wdi Bt?ﬁ 2 Ei



3\,\\@\\@— Hess Environmental Laboratories.

Qe o\ Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg, Pennsvivania 18360
Telephone (717) 421-1550,

September 29; 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: J, Galioto

Re: Wastewater Analysis

Date Sampled : 9-19-839

Sample I.D. s 132

Time Sampled : 1hbo

Sampled By : Client

Date Received : 9=-20-89 '

Lab Sample No. : 7359

RESULTS

Parameter : Result 1
Antimony 0.019
Arsenic 0.013
Beryllium {0.001
Cadmium 0.0020
Copper 0.59
Lead 0.361
Nickel 0.17
Selenium 0.005
Silver : 0.00L
Zinc . ) 1.51
Aluminum 2.73
Boron 0.23
Tin 0.b17
Iron - Total 19.8
Iron - Dissolved 0.86
Phenols - Total 0.079
Chromium 0.007

S 17l

Michael L. Klusari
Laboratory DirJz{%

Mmmon of R. K R. ﬂess Associates.



Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg, Pennsyivania 18:360.
Telephone (717) 421-1550.

September 29, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: F, Galioto

Re: Wastewater Analysis

Date Sampled : 9-19-89
Sample I.D. ¢ 133
Time Sampled : 1450
Sampled By ¢ Client
Date Received + 9-20-89

Lab Sample No. : T376

RESULTS

Parameter Result (mg/1)
Antimony ‘ 1 0.009
Arsenic . ' 0.009
Beryllium : <0.001
Cadmium 0.00L1
Copper ‘ 0.13
Lead , _ 0.095
Nickel 0.023
Selenium ' <0.003
Silver : 0.002
Zine. 0.3k
Aluminum _ <0.02
Boron : 0.1k
Tin . ‘ 0.009
Iron - Total . 8.67
Iron - Dissolved 2.34
Phenols - Total 0.009
Chromium 0.011

ms.

Michael

uklivigign of R. K. R. Hess Associates.

r}j‘&f‘]

‘y
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R X Environmentalists and Laboratory Analysts,
304 Park Avenue, Stroudsbury, Pemmsyivania 18360,

Telephone (717) 421-1550. . "

e Hess Environmental Laboratories. *

October 24, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re: Solids Analysis

Date Sampled 1 9/27/89 ’

Sample I.D. : 135 = Solid “ L\ Do
Time Sampled + 1400 .
Sampled By : Client

Date Received : 9/29/89
Lab Sample. No. : 8588

RESULTS
Parameter Results (mg/kg Dry Basis)
Arsenic Lo.9
Cadmium ‘ 38.7
Chromium 11.k4
Mercury ————
Silver . 6L07
Lead . 82,
Selenium 2T.5 g;
Copper Lo.2 o
Nickel 29.6 —
Zinc 72.8 o
Thallium 1.06 e
Beryllium . 2.35 [ o
Antimony 106. e
Aluminum 3,950
Tin . 20.5
Moisture Loss @ 105°C <0.10 wt%

A Division of R. K.IR. less Associates. E—

MLK/dm Laboratory Director -




Environmentalists and Laboratory Analysts,

304 Park Avenue, Stroudsburg, Pennsvlvania 1836(),

Telephone (717) 421-155().

October 6, 1989

Holiday Inn

Re: OHM Corporation

Route 309 North

Hazelton, PA 18201-9601

Attn: J. Galioto

Re: Water Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

Parameter

Copper

Lead

10/3/89

6%29

77
| %
‘l‘I’II_' ~

136 -~ Sump by Lagoon

1000
Client
10/3/89
8547

RESULTS

A Division of R. K. R. Hess Associates.

Results (mg/1)
0.030
1.20

N Le S

Michael L., Klusaritz:
" Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

AR101328



\f{\e%\ . Environmentalists and Laboratory Analvsts,
J04 Park Avenue, Stroudsburg, Pennsvivania 18360,
‘Telephone (717) 421-1550.

QBN Hess Environmental Laboratories. *

October 10, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re: Solids Analysis

Date Sampled : 10/5/89

Sample I.D. ¢ 137

Time Sampled : 1700 _

Sampled By : Client v

Date Received : 10/6/89
Lab Sample No. : 88L6

RESULTS

Parameter Results (mg/kg Dry Basis)
Arsenic , 10.3
Cadmium 0.81
Chromium 21.6
Mercury ——
Silver , <0.20
Lead 2150
Selenium b,17
Copper ) 80.9
Nickel 1.35
Zinc 5.53
Thallium . 0.27
Beryllium <0.05
Antimony 9.hk
Aluminum 2620
Tin 3.91
Moisture Loss € lOS°C 12.6

’ 3 L1 m pj Y
A Division of R. K. R. Hess Associates. Rithroes A, ( j
MLK/dm . Laboratory Director

B . HWFSS ENVIROMMENTAL LABORATORIES




Environmentalists and Laboratory Analysts,

304 Park Avenue, Stroudsburg, Pennsvivania 15:360,

Telephone (T17) 421-1550.

October 10, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re: Solids Analysis

Date Sampled : 10/5/89
Sample I.D. : 138
Time Sampled ¢ 1710
Sampled By : Client
Date Received : 10/6/89

Lab Sample No. : 8847

RESULTS

Parameter

Arsenic
Cadmium
Chromium
Mercury
Silver
Lead
Selenium
Copper
Nickel
Zine
Thallium
Berylilium
Antimony
Aluminum
Tin
Moisture Loss @ 105°C

AR101330
A Division of R. K. R. Hess Associates.
MLK/dm

M.f

Results ( Dry Basis)

32.4
10.7
9.20
<0.20
19,300
8.97
81.0
16.6
24,3
0.k1
<0.05

72.2
5,450
31.3
12.4

Laboratory J;rector
HESS ENVIRONMENTAIL LABORATORIES




Hess Environmertal Laboratories.
Environmentalists and Laboratory Analysts.”

304 Park Avenue. Stroudsburg, Pennsylvania 18360.
Telephone (717) 421-155().

October 10, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA = 18201-9601

Attn: Joe Galioto

Re: Solids Analysis
Date Sampled 10/5/89
Sample I.D. 139
Time Sampled 1720
Sampled By Client
Date Received 10/6/89
Lab Sample No. : 38848

RESULTS

Parameter Results (mg/kg Dry Basis)

Arsenic 35.6

Cadmium 2.31

Chromium 51.3

Mercury —

Silver <0.20

Lead 15,600

Selenium 6.77

Copper 39.0

Nickel 8.97

Zinc 25.1

Thallium 0.30

Beryllium <0.05

Antimony 60.8

Aluminum 3620

Tin 23.8

Moisture Loss @ 105°C 18.6
ARIOI33L. mp

A Division of R. K. R. Hess Associates. ( }

MLK/dm ..., Laboratory Director
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Environmentalists and Laboratory Analvsts.

304 Park Avenue. Stroudsburg, Pennsvivamia 18360,
Tekphune(lll)dzll ).

October 10, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re: Solids Analysis

Date Sampled : 10/5/89
Sample I.D. : 140
Time Sampled : 1730
Sampled By : Client

Date Received : 10/6/89
Lab Sample No. : 8849

RESULTS

Parameter

Arsenic
Cadmium
Chromium
Mercury
Silver
Lead
Selenium
Copper
Nickel
Zinec
Thallium
Beryllium
Antimony
Aluminum
Tin
Moisture Loss @ 105°C

[W

Results (mg/kg Dry Basis)

8.94
0.72
4,06
<0.20
1030
2.37
1702
5.97
5.26
0.19
<0.05
1.55
8L1.
k.30
10.0

A Division of R. K. R. Hess Associates.
MLK/dm

-

Labor Kory Direchor(Zj

ARI01332
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Environmentalists and Laboratory Analvsts.
304 Park Avenue, Stroudsburg, Pennsylvania 18360,
Telephone (717) 421-1550.

October 10, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re: Solids Analysis

Date Sampled 10/5/89
Sample I.D. : 1h1
Time Sampled : 17hO
Sampled By Client
Date Received 10/6/89

Lab Sample No. : 8850

RESULTS

Parameter Results ( Dry Basis
Arsenic 11.0
Cadmium 1.01
Chromium 9.12
Mercury ———
Silver <0.20
Lead 190. .
Selenium 4,56
Copper 16.2
Nickel 19.9
Zinc 8T7.5 '
Thallium 0.11
Beryllium <0.05
Antimony 5.98
Aluminum 5340
Tin 9.29
Moisture Loss @ 105°C 22.6
A Division of R. K. R. Hess Associates. %
MLK/dm Laboratory Director

Wy 7 S TITIONMMETNMAT. rAﬂnnnminwc




Environmentalists and Laboratory Analvsts.
304 Park Avenue, Stroudsburg, Pennsvivania 18360,
‘lelephone (717) 421-1550),

October 10, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re: ©Solids Analysis

10/5/89

Date Sampled

Sample I.D. 1h2

Time Sampled 1600

Sampled By : Client

Date Received : 10/6/89

Lab Sample No. : 8851
RESULTS

Parameter -

Arsenic
Cadmium
Chromium
Mercury
Silver
Lead
Selenium
Copper
Nickel
Zinc
Thallium
Beryllium
Antimony
Aluminum
Tin
Moisture Loss @ 105°C

AR101330L

Results (gg(&g Dry Basis)

u%
913
<0.20
660.
3.11
30.9
5.38
35.5
0.22
<0.05
7.18
75.8
3090
1103

P Mua X

A Division of R. K. R. Hess Associates.
MLK/dm

Laboratory Director
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‘?@ﬁess Environmental Laboratories

Environmentalists and Laboratory Analysts

112 North Courtland Street. PO. Box 268, East Stroudsburg, Pennsyivama 18301
Phone (717) 421-1550, Fax (717) 421-6720

October 23, I989

Holiday lnu

Re: OHIM Corporation
Route 309 North
lazelton, PA 18201-9601
Attn: J, Galioto

Re: Wastewaler Aunalysis

bate Oampled t 10/6/89

Sample L.D. ! 143 - Clean Pool
Time Sawpled ' 1500

Sampled By ‘! Client

bate Received  : 10/6/89
Lab Sample No. : 8870

RESULLS “

Parameter Result (mg/1)
Antimony 0.00L
Arsenic 0.011
Berylliwn <0.005
Cadmium <0.001
Copper 0.0024
Lead 0.0018
Nickel 0.006
Seleniwum <0.003
Silver 0.002
Zinc 0.020
Aluminum . ' 0.166
Boron <0.10
Tin 0.002
Iron - Total <0.005
Iron - Dissolved <0.005
Phenols - ''otal 0.004
Chromium 0.005

S URA

Michael L. [ﬂusaritz
Lahoratory Director

A Division of R.K.R. Hess Associaes A8 | (1 | 3 3 §




Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.

304 Park Avenue. Stroudsburg, Pennsylvania 18,360,
Telephone (717) 421-1550).

October 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA  LB20L-9601
Attn: Joe Gallioto

Re: Golids Analysis

Date Sampled 10/6/89

Sample I.D. gRIN

‘Lime Sampled 1515

Sampled By Client

Date Received 10/6/89

Lab Sample No. 8871
RESULTS .

Parameter

Arsenic
Cadmium
Chromium
Mercury
Silver
Lead
Selenium
Copper
Nickel
Zinc
Thallium
Beryllium
Antimony
Aluminum
Tin
Moisture Loss @ 105°C

ARI0I336

°
Results (mg/kg Dry Basis)

19.1
0.59
6.91
0.33
153.
7.28
16.8
T.11
21.3
0.09

<0.05
2.70
2,840
7.15
13.1 wt%

m%&z

MLA& Riyision of R. K. R. Hess Associates.

Laboratory Director
HESS ENVIROMMEMTAL LABORATORIES
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Environmentalists and Laboratory Analvsts.
304 Park Avenue, Stroudsburg, Pennsvivania 18:360,
Telephone (717) 421-1550.

October 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA  L820L-9001L
Attn: Joe Galioto

Re: Snlids Analysis

Date Sampled : 10/6/89
Sample L[.D. : 145
Time Sampled : 1530
Sampled By : Client
Date Received : 10/6/89
Lab Sample No. : 8872

RESUL'IS

Parametel

Arsenic
Cadmiwn
Chromium
Mercury
Silver
Lead
Selenium
Copper
Mickel
Zinc
Thallium
Beryllium
Antimony
Aluminum
Tin
Moisture Loss @ 105°C

%

Results (mg/kg Dry Basis)

1h.h
<0.10
L.11
<0.20
10.3
2.57
12.1
5.39
18.2
" 0.10
<0.05
0.54
11,630
8.0k4
0.50 wt¥%

AR1013837 ﬂ\? Z,QWSE—

Miidydian of R. K. R. Hess Associates.

Laborato Director
HESS ENVIROMNMENTAL LABORATORIES




Environmentalists and Laboratory Analysts. -
304 Park Avenue, Stroudsburg, Pennsylvania 18360,
Telephone (717) 421-1550.

October 11, 1989

Holiday Inn

Re: OHM Corporaticn
Route 309 North
Hazelton, PA 18201-9601L
Attu: Joe Galioto

Re: Solids Analysis

Date Sampled : 10/6/89
Sample I.D. : 1L6
Time Sampled 1 1545
Sampled By : Client
Date Received : 10/6/89

Lab Semple No. : 8873

RESULTS

Parameter

Arsenic
Cadmium
Chromium
Mercury
Silver
Lead
Selenium
Copper
Nickel
Zine
Thallium
Beryllium
Antimony
Aluminum
Tin
Moisture Loss @ 105°C

Results (mg/kg Dry Basis)

26.4
0.35
T.39
<0.20
9.67
6.68
15.9
T.71
21.9
0.07
<0.05
0.91
3,190
4,69
16.3 wt%

AR101338

MiRiysian of R. K. R. Hess Associates.

n =

LaboratcLy Director

HESS ENVIRONMENTAL LABORATORIES



Environmentalists and Laboratory Analysts.
304 Park Avenue, Stroudsburg, Pennsvivania 18:360.
Telephone (717) 421-1550.

C‘S : ) .
oR e Hess Environmental Laboratories. . *

‘October 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201L-9601
Attn: Joe Galioto

Re: Solids Analysis -

Date Sampled : 10/6/89

Sample L.D. : 147

Time Sampled : 1600

Sampled By : Client .
Date Received : 10/6/89 ]

Lab Sample No. : 88Th

RESULTS

Parameter Results (mg/kg Dry Basis)
Arsenic 20.6
Cadmium : 0.6k
Chromium 6.36
Mercury —
Silver : . <0.20
Lead 18.7
Selenium 5.4l
Copper . 11.0
Nickel 7021
Zinc 18.9
Thallium 0.10
Beryllium - <0.05
Antimony 0.35
Aluminum 2,200
Tin ‘ 3.33
Moisture Loss @ 105°C 12.5 wt%

AR 101339 - mj'[[

MBK)igision of R. K. R. Hess Associates. Laboratory Direct
' HESS ENVIRONMENTAL LABORATORIES




Hess Environmental Laboratories.

Environmentalists and Laboratory Analysis.
304 Park Avenue, Stroudsbury, Pennsvivania 183660,
Telephone (717) 421-155(),

October 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 MNorth
Hazelton, PA 18201-9601
Attn: Joe Galloto

Re: Solids Analysis

Date Sampled 10/6/89
Sample I.D. : 148
Time Sampled : 1610
Sampled By Client
Date Received 10/6/89

Lab Semple Ho. : 8875

RESULTLS

Parameter

Arsenic
Cadmium
Chromium
Mercury
Silver
Lead
Selenium
Copper
Nickel
Zinc
Thallium
Beryllium
Antimony
Aluminum
Tin
Moisture Loss @ 105°C

Results (mg/kg Dry Basis)

20.5
2,08
2.71
<0.20
T.72
h03)4
4.0
1.88
9.60
0.08
<0.05
0.10
1,650
4.38
15.2 wt%

M. B

ARIDI34LO

WMkm of R. K. R. Hess Associates.

. Labgratory Dir r
HESS ENVIROMNMEN LABORATORIES



8% Hess Environmental Laboratories.
A
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Environmentalists and Laboratory Analysts. ° '
304 Park Avenue, Stroudsburg, Pennsvlivania 18:360).
Telephone (717) 421-1550).

October 11, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Joe Galioto

Re: GSolids Analysis

Date Sampled : 10/6/89
Sample I.D. : 149 - Backfill
Time Sampled : 1330
Sampled By : Client .
Date Received : 10/6/89 -
Lab Sample No. : 8879
RESULTS
Parameter ' Results (mg/kg Dry Basis) ‘
|
Arsenic : 13.6
Cadmium <0.20
Chromium 6.89
Mercury ——
Silver <0.20
Lead 21.5
Selenium 1.98
Copper 26.9
Nickel 17.2
Zinc . 51.0
Thallium 0.06
Beryllium . <0.05
Antimony 0.2k
Aluminum . T,120
Tin : 4.33
Moisture Loss @ 105°C 11.5 wt%

ARIO t3l1—‘l-_-_—m--:
MiK Pasision of R. K. R. Hess Associates. "7 "'Laboratory Directo
HESS ENVIRONMENTAL LABORATORIES



Environmentalists and Laboratory Analysts

R A .

112 North Courtiand Street. PO. Box 268. East Stroudsburg, Pennsylvania 18301

Hess Environmental Laboratories - E

Phone (717 4211550, Fax (717) 421-6720

October 30, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: J. Galiota

Re: Water Analysis

Sample I.D.

150 = Background

151 - Storm Water Sump
152 - Crusher Bldg. Sump
153 - Dumping Area Sump
154 - Plastic Plant Sump

155 - Battery Chip Runoff
156 - Outlet to Creek
MLK/dm

A Division of R.K.R. Hess Associates

Date & Time Sampled Lead (mg/l1) .
10/19/89 @ 0935 0.4k
10/19/89 @ 0920 1.83
10/19/89 @ 0900 3.22
10/19/89 @ 0855 1.22
10/19/89 @ 0850 0.205
10/19/89 @ 0840 3.72
10/19/89 @ 0950 , 0.003

M KheST

Micﬁael L.JKlusaritz ( S
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

ARI1013L2
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%, ) Hess Environmental Laboratories

Environmentalists and Laboratory Analysts
112 North Courtland Street, PO. Box 268.-East Stroudsburg. Pennsylvania 18301
Phone (717) 421-1550, Fax (717) 421-6720

(l\\

October 30, 1989

Holiday [nn

Re: OHM Corporation
Route 309 North
Hazelton, PA  18201-960L
Attn: Joe Galioto

Re:
Date Sampled : 10/19/89
Sample [.D. t 157 - Culvert from Lagoon Area
Time Sampled : 1000
Sampled By ¢ Client *
Date Received : 10/20/89
Lab Sample No. : 9277
RESULTS
Parameter Result (mg/1)
Lead - Total 1.77
Lead - Dissolved a 0.22
Copper - Total 0.069
Copper -~ Dissolved 0.007

A D-ivision of RKR. Hesg ﬁsmtf 343 . m p iépﬂl%

MLK/dm ‘ Laborat Director
HESS ENVIROMMENTAL LABORATORIES
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Hess Envimnmoma! Laboratories

Zavironmentalists ang Lador. zzts
112 Nostn Courtand Strest PG, Box 288, East Stra.dsourg, Pannsyivan.a 13301

Erone (717) 421-153Q, Fas (M17) e1-4728

Cerober 31, 1996

Holiday Inn

- Re: OHM Corperatisn
Route 309 Norzh
Hazelton, PA 18201-%801

ATIr:  Joe Galioto

15/25/8¢

[
ck
@
E)
©
’-J
13
Ct

MK/dm -

g

b :
Samplae I.D. ;138 - Tank Yater - AQ:‘UNIM‘!J RA‘!" whLk.
Tizme Sampled : 1koo ‘
Sexpled By, Clien:
Tate Received 18/25/89
Lub Sazple No. 9122
@ R
Pargmatar
ZL:_&G. - Total 7.65
Lead - Diasclved 7.k8
Scyper ~ Total - '3 3.1
~osrer - Disscived c.C30
—Antizony o Q.24
Arsenic  OK ¢,03%
—~ Bez'ylliu.m 0.009
~ Tadrpium .17
Hickel OK G.G8%
Selenium O« 0.00¢
Silver 0.00%
2 2inc 0.28
Alunizum OK . 2.k3
Boron Ak ~ 0.1%
e C.
_Iron - Totai OK 132
Iron - Diszclved 1.72
J_Coromiud o 0.8%k
o | ‘ﬁ.cna.el L.
A Division of A.K.A. Hess Associares ﬁ R i 0 I 3 l;. Hess z...v::' nmental Labo

ol

e

G
— e

- wy [

rd ?30:1:/1
® 3Ty/Q

D Y3 uy /il
< YE uz/8

s 731 "f/e

>3 UJ/Q

> 20 w5 /8
- TI50 ug/?
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SHess Environmental Laboratories

viranmentalists and Laboratory Analysts

112 North Courtland Street, PO. Box 268, East Stroudsburg. Pennsylvara 18301 _
Phone (717) 421-155Q, Fax (717) 421-672Q

October 31, 1989

Holiday Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601

Attn: Joe Galioto
Re:
Date Sampled : 10/26/89
Sample 1.D. ¢ 159 - Tank Vater
Time Sampled : 1600
Sampled By : Client .
Date Received 1 10/27/89

Lab Semple No. : 9826

RESULTS
Parameter Result (mg/1) :
Lead - Total ' 3.46
Lead - Dissolved 3.16
Copper - Total 0.091
Copper - Dissolved 0.083

A Division of A.K.R. Hess Associates p— m —

MLK/dm ﬁR ‘ g ; 3 b 5 ! Laborator[y Director
HESS ENVIRONMENTAL LABORATORIES
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JAN 22 '98 17:2%

FROM RKR

Hess Environmental Laboratories

Environmentalists a

. 112 North Courtland Sm« PO, Box.zjzg,ﬁw Stroudsburg, Pennsylvania 18301
Phone (117) 421-1550. Fax (717) 4216720

November 8, 1989

Holiday Inn

Re: CHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: J. Galioto

Re: Wastewater Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

»e 2e e ea v o

Parameter

Antimony
Berylliium

© Cadmium

Copper

Lead

Sllver

Zinc

FPhepols - Total

10/31/89

160 - Sump by Lagoon
1500

Client

11/2/89

0290

RESULTS

MW

Result

<

Michgel L.

0,010
0.005
0.0L0
0,0L2
2.05
0.,0087
0.09k
0.006

1)

usaritz

Laboratory Director

AR10 | 3L 6inzss ENvIROMMENTAL mmmnms"

A Division of R.K.R. Hess Associates .
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“Hass Environmental Laboratories E

mertaiists and me
151"2“ mn Coumr:i Street. PO 288, East Stroudsburg. Pennsyivania 18301
Phone (717) 421-1850, Fax (717} 621-6720

November 14, 1989

Holidey Inn

Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Atta: J. Galioto

Re: W%tewa.ter Analysis

Date Sampled + 11/7/89

Smple IoDo H See Belw

Time Sampled ;1600 i
Sampled By : Client '

Date Received : 11/9/89

Lab Sasmple Nos. : 0780 thru 0784

RESULTS

Sample 1.D. Lead Sopper Cadmium Zing
162 (Filtered Tank Hao) 3.26 0.40 0.061 0.75
16k (CO. & Caustiec

Treatment) 0.0b4T7 0.002 - <0,001 0.017
165 (co, & Scevanger .

Treatment ) 0.004 0.002 0.0019 0.009
166 (Caustic & Scavanger

Treatment ) 0.002 0.003 <0.001 0.014

M.Lchael L. Klusarisz

W of R.K.A. Hess Ama R 10134 7 ~ Laboratory Director

HESS ENVIRONMENTAL LABORATORIES
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APPENDIX H

NEWSPAPER ARTICLES, PRESS RELEASES AND
' PUBLIC MEETING INFORMATION

ARI0I348



nEewUN I INGIUENT NUITIFICATION REPORT

!

. : ) .
Moy o 1.Case No.:é/f/’/-'a/{//"’mm‘ ,:6'
e ?'
2 Reponed: (mmedwt 3~19 -8 7 3.Time: O POO | Recorded By: T2 SA Sy Zu/ L2 ILKLLER S
4. [ Trrouon NAC: | 5. NRC Casa Ne.: | ‘
6. RepotedBy: Pa DLW Mo /M) £52 Kpw sk/ |
. 7. Organization Name:
= 8. Organizason: [C] e dschager (] 10. putiic (3 11. sate O] 12kcal [ 13.0ederal
<qg’
& 14, Addrass:
& 15, City: 16. County: ln State
18. Zip: 19. Phone: { )
z |2 £3_AsAboveinA #9 appiies |21, Name: 7 pvo/// Lowee
g ) e 22. Addrass: [/ 'gure.' S £
| “ § Mt_@_;_zgﬁ_p»//n‘a 12 24 County:  C s Boal. l25. State /¥
: 26. Jp: Z7. Phone: { )
i E iz 28. (] As Atove in8 [23 Street or Aoprox. Location: !
6ae8 -
SSF .
= 30. City: l 31. Caunty: [32 _State
3 8 < = w) 33.Soill Date: (mmvadyy) 3= 149-¥7 - ouéou}j. [u.Spulﬂmo:
. a 35. Matecia un/ CHRIS Quantity Units
2 Material: a hazardous substance [Tunknowni DOTNe CAS No. Code Spillad (Circle 1)
- . . . L] b.
u % LZnd ST k4 n 40. /’//ﬂ 41, bl g?m
< b gl
= 2 fesEnic a -, s « PR |00 on
admivr b gal
48. d(lh Rom (Ym. — . 1 2 % g b8 o
w Sourcae of Spili: 54. highway 56. raiway 58. fixed faciity 60. offshore 61. Vehicle ID or Camiar No.:
- 55, air ‘transport 57. vessal 59. pipoiine - Federal facility
“3 €2 Description: hé & -AUJOWEA IIes Réc;g{ s S L Tsve PloT
bt £2. SC A \‘{ F me ] ¥
. Madium Aftacted: & ar 64, land 85, water 88. groundwater 67. within facility only
o - = Brdmkmg watwaa v E none
2 68. Watarway Affacted A/ 2" ’ as f s  Caeon g7
w Reported Cause: 69. transportation accidant 71 operational error 73. dumpirg & 75. other
z 8 70. equipment failure 72. natural phenomenaon 74. unknown
S |__z6Descrivton: 2 BAvdoged Facilly
7
- a < ¥ | Damages: 77. no.ofiryunies 78 noofdeaths _____ (] 78. prooerty damage > $50,000
e2 leo (] Evanaton | 81. Rasponsa Action Taken: s/ Fs _z-;oae_y/;,q&//'év . S
-
<9 / ,
— e N—— MR T - o r)
.= @ | Caller Has Notifiad: [] &2 statatocal Qea. dischager [[] a4 usca gs.omer  [186. unknown {.—
QW _
Sc Agency Name [ /A » :3
4 @ 87. Commaents J}r S P s:m o Qﬁ"ﬁ! é" O5C. i/ - '
= Sé {_ s1Te lo VA yis P DEL. "loa %Wdf_]ﬁ‘m =
s poss, Ceegly fefiowv . _[HAcditional Information
Responsibilty: [ EPA [ usce ] Noncutyhous [ cwA311Splliater
Response by: [] msporstiepay [ 0 e X} osc El oner : [ e .|
” §, Agency Name: - - — : “
;38 | Mosc:Name elle 10;] 311 Actvation ~ PIC # CERCLA Actvation |
o > usce: WFO: 2 O6cc.
u < EPA * 2N .
=S | NOTIFICATION:  giarastocals epa: Y JjeF) P3Ny o !
Name, date, & time; ==
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Tonolli cuts spark
rumors about closing

There are rumors circulating

that the Tonolil Corporation’

plant along Route 54 near Nes-
quehoning might soon be clos-

ing.

%‘ompan officials were not
available to discuss the matter,
except for one spokesman to
say, “We are operating and we
wiﬂ be open on Monday."

Several etforts to reach the
management of Tonolll proved
unsuccessful yesterday, but one
Individual who talked to the
TIMES NEWS and preferred not

to be identified said, ‘“We're
aware of the rumors and right
now, we'll say that’s all they are-
— rumors.”’

He said the rumors may have
begun b{ the “large number’’ of
layoifs the plant currently has.
He couidn't say how many
employees are lald off or what
percentage of the labor team Is
without work other than “we
have a lot of layoffs right now."

The spokesman couldn’t com-
ment on whether or not there is
any expected call back for those
laid off workers.

*‘We are operating how,"” said
the spokesman. “We can only
say that there are rumors.”

He added, *‘1f we were to close
down, you would be among the
first to be informed.”

The lead-reclamation com-
?an , meanwhile, has applied to -
he Pennsylvania Department of
Environmental Resources tg -
close its existing hazardous -
waste facility, as required by
the Pennsylvania Solld Waste
Management- Act of 1980. The
closure glan, however, is pen-
ding DER approval.

S

ae Times New:

T LEHIGHTON, PENNSY
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Bales of plast!
wv...wama Ll.ﬁmwmﬂwcw UR-

BAN, MANAGING EDITOR - -

A fire broke out in a pile of plastic on ihe premises of the vacant Tonolli nowuo_.dmas.u plant,on

Rt. $4, in the Hauto section of Nesquehoning this morning. -
Huge clouds of black, billowing smoke could be seen as far away as Summit Hill and Jim Thor-

_8..?- fire was discovered about 9 a.m., and immediately fire companies from surrounding com- .

munities were dispatched ta the scens. .

When in operation, the plant was a reclamation center for car and truck batteries.

The fire was brought under control inless thananhourandahall. .

The blaze broke out in bales of plastic stored to the rear of a building that is in the process of
being moved. The single, story building is going to be relocated at the Kovatch Truck Center,

- abouta half mile from the Tonolli plant.

John “Sonny** Kovatch, president of the Kovatch Truck Center, said the fire never got inside

. thebuilding. Hesaid, *'It was skids of junk plastic that was on fire. It was not an encl room."”
He said his firm purchased the from Baldwin Liquidators, which is in charge of the

- bankruptcy i 1~3=8.—.82=.§-=8..—..8 was not damaged by the fire.
Kcvatch said the bales of plastic were atored on pallets. The fire did not reach large mounds of

. battery components which are stored 1n the firm’s site.

Officials said » 8 from a welding torch may have ignited the fire. Working in the area were
. M—BESa_ﬂ of ihe atch firm as well as a firm dismantling large pipes which a Pottsville
lospital has X .
Large from KME, the Kovatch Mobile Equipment Company which manufactures fire
a tus, was credited with being key elements in bringing the fire under contral so quickly.
fire was declared under control at about 10a.m.

wuuosaan_o.‘snaonﬁg-g&zswo J:.".WES. -..eﬁg.ia.o.é_gnoaﬂu:andnﬁ?os
Nesquehoning, Lansford, and Jim Thorpe. Mahoning Township e&::..nnw Fire Company also

. -

¢ burn outside vacant -Tonol
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Nesqushoning, this morning, as a Nesquehoning ambulance stands by in the event it is needed.
“ (Ron Gower/TN}) :

y DARK SMOKE pours from the vacant Tanolli Corporation plant, located on Route 54, west oq,

.nezaa_.onc:mwuo_a.og.:.
I
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“eBales of Plastic— ke

(Continued from Pggadd. pu
was summoned, but wasn’t needed. 3 MM
A_ security guard for Baldwin Liquidators refused to Jet reporters onto the premises

cmmvs .—.o:rnE&av%noEzaa:ogé.S_E:s&E&9&:.«838:85&52.:«1
c. ) i

] ere were no reported injuries.
. wmwoaws instrumental in combatting the fire were tank trucks. No fire hydrant water was on
- thesite, since the plant was closed after declaring bankruptcy last year. .

]
naerns Wnsdusnb mbnimmean af tho T amnfond /MVnnldale Taics Madon Anthanites awnlainad that s -
LAMELIY VEUYER, VIS ISL VI WSV AMUSIUE U/ VURIUSIT JULLIL TTALTCE NUWUL LY ) YAPIRIILVU IR

until a year ago, the Authority provided private fire hydrant service for the Tonolli Plant. ;

- But, when the Sﬂwﬂﬂw -en into bankruptcy M.Soc&_.:nm. the Authority instructed its
solicitor, Thomas M dy, to notify the company's federally-entrusted trustee, that water ser-
vice was going to be discontinued.

“Since then no water has been at the plant,” Vadyak explained this morning. ‘“‘But when we
heard about the fire today, I dis a worker to the site to turn on the hydrants again, so

. firefighters could have access to the water.” ) ) _
" * . Efforts have been under way for some time for a cleanup of the Tonolli Corporation’s hazardous
i - wastesite, since the operation was closed. S R PR U LR

Public documents indicate that the company’'s lead-reclamation Groundwater Monitori
System Evaluation, conducted in 1985, failed to meet the standards of the U.S. M:&:Evgi
Prataction Agapag/EPA).

The EPA documents show that Tonolli’s solid waste landfill-had contaminated groundwater
“as evidenced by the elevated lead and arsenic levels in the downgradient wells.”

This report was of major concern to the Lansford/Coaldale Joint Water Authority because
those wells sit near the main source of water that services 9,000 customers in Lansford, Coaldale,
Hauto and Lake Hauto. . - -

When in operation, batteries of all sizes were brought to the plant on trucks and dumped to the
rear of the building.

The House Energy and Commerce Committee had ordered those materials, sludge, acid and

Y!\Bé other toxic material removed by Dec. 15, 1885. But thatgleanup never occurred. p

ea 10 be having the ti”
fe. He didn’t know/
hnali was, and he
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. tained traca of lead, chromium, arsenic, cad-

o

——— it . ~

EPA

(Continued from Page 2)

charging Tonolli with violating statutes in the
Clean Streams, Solid Waste Management, Com-
monwealth Nmsance Federal Nuisance, State
Negligence and Federal Negligence acts.

Instead of naming every company that had been
associated with Tonolli as a party in its suit, the
authority limited its case to the parent company
and its affiliates. EPA has taken an opposite
stance, naming 36 PRPs it alleges helped con-
taminate the Hauto Valley land. Tonelli is a PRP
but did not sign the consent agreement, EPA said.

When the company maintained operations, bat-
teries of all sizes were brought to the plant on
trucks and were dumped to the rear of the
building. Acid from the batteries was allowed to

mium, zinc and nickel. The tank was reported to
be leaking the solution to the environment.

In October, 1987, EPA announced $1.4 million
was allocated from the federal Superfund to clean
up the site.

Talks continue with ‘generators’

Since 1980, Congress has appropriated more
than $8 billion for removal of toxic and radioactive
materials from contaminated sites under the
Superfund program.

.Earlier this month, a study by the Rand Corp.
concluded .the Superfund program has been
“‘superslow” in dealing with the toxic waste dump
problem and the EPA has not been aggressive
enough in getting polluters to pay for the cleanup.

During the program'’s first eight years, cleanup
was finished at only 34 of the 1,175 sites on the
priority list at the time of the study, the Rand
Corp. analysis said. The report also criticized the

flow into the ground, while'batteries were subse+. - 8gency.for not spending.more of the money praw

quehtly taken indoors, crushied; placed in'a large-
kiln and heated to a“point” where thé lédd was
separated from the non-usable materials.

The waste materials were eventually stored in'
lagoons on the property. Although the lagoons are
lined with rubber, the lining has torn, resulting in
toxic materials infiltrating into the ground. On oc-
casions, the lagoons also overflow after rainy
periods, washing materials into nearby streams.:

Contamination at the site was discovered by -

EPA between 1984 and 1987, when high elevations
of lead, arsenic, chromium and cadmium were
found durmg analyses of the soxl and surface
water.

Harold Yates, an EPA spokesman, said if Ieft,
alone, the Tonolli site would eventually endanger
nearby water supplies. EPA will concentrate on .
the half-million gallon lagoon contammg the
chemical wastes.

Currently, Superfund monies have bean-

£} authorized to empty a storage tank filled with -

chemicals. The 500, on tank held. a’
sulphuric acid solution from the batteries and con-

SR gl N

\nded by Congress for cleanup.

In. eight-years, efeanup ‘work hag been comr—u
pleted on only about three dozen sites, and on
Thursday, the EPA added 93 new properties in 32
states that need to be cleared of hazardous waste
and debris.

The additional sites bring to 1,194 the, waste
dumps scheduled to be decontammated under the
Superfund program. EPA officials have said the
program likely will cost tens of billions of dollars
and take decades.

EPA Administrator William Reilly has
acknowledged work has been completed at only a
small number of Superfund sites, but maintains -
the number does not reflect the overall progress

that has been made in the program.

Reilly recently announced plans to put greater
emphasis on getting polluters to pay for cleanup
pro)ett:its through civil suits and a threat of

es.

While EPA has consent.ed to allow “generators
of the pollution materials to submit cleanup alter-
natives, the agency reserves the right to review .
and approve or disapprove theplans. %

h"t a G \’* o 8 ‘3\& ‘r .:s;

AR101353




[PV

- tion and
entered

EPA ‘p*(\)llut'ion list

includes

Consent orders will

By Larry Neff and Bill O’Gurek
TIMES NEWS Writers

Two sites in the TIMES NEWS area have been
added to the U.S. Environmental Protection
Agency’s National Priority List for cleanup opera-
tions, but in both cases, the federal agency has
entered into consent orders to determine the
responsibility of the parties whose operations
have polluted the properties.

The former Eastern Diversified Metals proper-
ty in Hometown, Rush Township, and the former
Tonolli’ Corporatlon land in Hauto Valley, Nes-
quehoning, were named to the national priority
list this week. The list represents the worst of an
estimated 30,000 hazardous waste dumps in need
of treatment nationwide.

The action this week, however, hardly means
cleanup of the Diversified Metals and Tonolli pro-
perties will take place in the near future. Con-
versely, investigations are expected to last until
1991 before action on each property is likely bo
take place.

In June of 1988, theEPA anmtenseprobe
of the Hometown site, Iafnor 'g:tamma-

.a cleanup p agency
into the consent order with the owner of
the site, Thieodore Sall, diary of Diver-
sified Metails of - f
Nassau Metals Cotporatidfo SwthCaroliﬂ

ﬁﬂ?ﬁ”f’-w“m*‘f”! &d
Mn r : | mm

g
CORNe — e

. ik,

area sites

delay remedial work

tom line is EPA will try to recover the clegnup
costs from whoever was responsible for the
pollution.

: . Diversified Metals

Records indicate Eastern Diversified Metals
proceeded to dump approximately 157 million
pounds of plastic wire insulation and copper and
aluminum wire at the Hometown site between the
late 1960s and 1977. The wastes were stockpiled in
an open area to the rear of the plant site, compris-
ing primarily polyvinyl and polyethylene chips.

In March, 1974, the Pennsylvania Department of
Environmental Resources gave consent to the
A.T. and T. Nassau Metals firm to institute on-site
treatment of the plastic insulated wire. The firm
constructed a water treatment plant, dug diver-
sion ditches and installed a groundwater intercep-
tor ‘rench to-control the surface ater
runoff to and from the pile to the treatment plant.
angltou-eattheleachatlte i 4, th EPA

Iring an investigation in April, 1 e

collected samples of surface and und
watt.r along with several soil samples. Resuits of
‘the fiesting on the samples determined they con-
tained heavy metals and arganics, including cad-
mium, lead, benzene and chlorobenzene. - -

Almost 2,000 local residents in the area of the
Diversified Metals plant depend on groundwater -
ot B L I ﬁ: R

.!me smnﬁonmtheN

; titles. pendingin Us.. fedu-a!"courtinScranton,
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/ASTE SITE — An aerial view of Tonolli Corporation land in N&sduehoning shows

ounds of battery casings Il exposed to weather, as well as a lagoon that holds con-
minated waste. (Jeff Broadt/TIMES. NEWS) :
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oGy ¢ R AN (215) 397-9925
Y ; Number and Data

Lok g

EPA ALLOCATES §1.4 MILLION FOR TONQLLI SUPERFUND CLEANUY

PHILADELPHIA, PA==TLe V).3. Zuviromseatal Pro;eccion Ageucy Las allocaced $l.4

million from the Superfund for tha ramoval of hazardous vastas at the Tonalld
Corporation Recycling Sito on route 54, two miles weat of Necq;choning, ;££i£:%21
CourtLy, Prnanylvania.

From 1y7/4 through 1985, tne cwenty acra site operated as a battery racycliog
and smelcing facili;z, Processes performed at the site Zenerated lead, cadwium,
arsenic and chromae, which have contaminatsad on-aite s0il and surface wacter
(rain water). Uarestricted access to the contaminated soil poses a direct contact
healch chresc on~wite. Contuminitad surface wn:aﬁ i3 migruting off che stca,
posing a threat te nsarby drioking water supplies. Monitoring wells at the 3ite

. confirm ground watar contamination,

Tas maior on-sitc contaminated arcas are a 500,000 galien lagaon uged to etore
conbaninated i::zZéﬁLwnLul runnlug fruw the Lattery stucage and crushiong arsas;

8 dralnage traach whica Pucelvaes lsgéon overtlow; Qud a4 500,000 galion leaking
starage tank, holding an acidic solution cuntainiué lead, ¢adaium, chrozium,
arsenie, 2ine and uickel. Thaere 1s also an oa-site laboratory in a srate of

/_Q;g::ngit containing approximataly 50 contasiners of acids, baszes and other
hazardmis auhsrancaa,

Expodure to lcad posos the graatect heaith riska to the developlng narvous
s;ﬁt!m of childean. Arsanlc aud cedmiume ace suspedted carclaogeus.

“rhe $i.4 million Superfund dollars will ba unéd to cacagoriza, crear, remove
and dispose of the contaminated matarials; backfill the lagoon and trench arcast
and repalr the securiry fence, Tha cleanup {1« asrimated at about 40 worck days,

not gounting interruptions due to wchewdullng prublume am Clhe wgather.

¥ # #D~-19-16
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TO: RICH FETZER, OSC REGION III
AL PETERSON, OPA REGION III
DONNA McCARTNEY, RPM REGION IIT

FROM: CAROL MANNING, TAT REGION III
DATE: DECEMBER 8, 1989

SUBJECT: TONOLLI PUBLIC MEETING MINUTES
NESQUEHONING, CARBON COUNTY, PA

ON MONDAY EVENING NOVEMBER 20, 1989 A PUBLIC MEETING WAS HELD

AT THE NESQUEHONING RECREATION CENTER FOR THE TONOLLI SUPERFUND
SITE. EPA OSC FETZER AND OPA AL PETERSON DISCUSSED SARA/CERCILA,
REMEDIAL, GROUNDWATER SAMPLING, FEASIBILITY STUDY, RECORD OF
DECISION, AND THE TECHNICAL ASSISTANCE GRANT. A SLIDE
PRESENTATION OF THE CLEAN-UP EVENTS AND ACTIVITIES THAT HAVE TAKEN
PLACE AT THE TONOLLI SITE SINCE MAY 1989 FOLLOWED. UPON COMPLETION
OF THE SLIDE PRESENTATION, A QUESTION/ANSWER PERIOD COMMENCED.
THE FOLLOWING QUESTIONS/COMMENTS WERE OF CONCERN AND SHOULD BE
ADDRESSED: : .

1. THE LANSFORD-COALDALE WATER AUTHORITY SAYS THAT THEIR WELLS
ARE CONTAMINATED FROM TONOLLI. THE COGENERATION PLANT
DEVELOPERS HAVE DRILLED ALL AROUND TONOLLI AND TESTED
REGULARLY AND SAY THAT THERE IS NO GROUNDWATER CONTAMINATION
OUTSIDE TONOLLI. WHICH IS CORRECT?

2. CAN EPA PREVENT ANOTHER COMPANY FROM STARTING UP BEFORE EPA
CAN DETERMINE IF THE SURROUNDING AREA IS CONTAMINATED?

3. LARRY FOX, A FORMER EMPLOYEE OF TONOLLI STATED THAT HE USED
TO PUMP ACID FROM THE LAGOON INTO THE LANDFILL.

4. DOES SOMEONE WHO PURCHASES A SUPERFUND SITE ASSUME
RESPONSIBILITY FOR THE CLEAN-UP?

5. DOES BANKRUPTCY CREATE AN EASY WAY OUT FOR THE RESPONSIBLE
PARTY?

6. HOW DID EPA GET INVOLVED IN THE TONOLLI SITE?

7. CULM BURNING/COGENERATING SITE- DOESN'T THERE HAVE TO BE
A 300 FOOT BUFFER ZONE SINCE IT IS BORDERING A SUPERFUND SITE?
CAN EPA PROVIDE RECOMMENDATIONS? JOE GUARDIANI
35 E. CENTER ST.
NESQUEHONING, PA 18240

(NEEDS SPECIFICS ON WHAT THE PLANT CAN'T DO)
8. HOW SOON UNTIL SITE COMPLETION AT THE TONOLLI SITE?

“ARI01359
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ATTENTION

ENVIRONMENTAL ADVISORY

CONTACT: RICHARD M. FETZER

FEDERAL ON-SCENE COORDINATOR
(215) 597-9328

EPA SCHEDULES PUBLIC MEETING ON CLEANUP ACTIVITIES AT THE TONNOLI
RECYCLING CORPORATION SUPERFUND SITE.

WHEN:
TIME:
WHERE:

PURPOSE:

AGENDA:

NOVEMBER 20, 1989 (MONDAY)
7:00 PM

NESQUEHONING BOROUGH RECREATION CENTER
RAILROAD STREET
NESQUEHONING, PENNSYLVANIA

THE U.S. ENVIRONMENTAL. PROTECTION AGENCY (EPA)
WILL HOLD A PUBLIC MEETING TO DISCUSS CLEANUP
ACTIVITIES AT THE TONOLL! RECYCLING CORPORATION
SUPERFUND SITE LOCATED ON ROUTE 54, NESQUEHONING,
CARBON COUNTY, PENNSYLVANIA.

RECENT ACTIONS

FUTURE ACTIONS

FUTURE STUDIES

.

QUESTION AND ANSWER PERIOD ”

ALL INTERESTED PARTIE% éﬁ’ ITED TO ATTEND.




27. WHAT IS CHAPTER 11 AND UNDER WHAT AUTHORITY WAS EQUIPMENT
REMOVED FROM SITE?
ROBERT STIANCHE
BOX 112 o
RD #1
HAUTO, PA 18240

THE PUBLIC MEETING WAS ADJOURNED AT 2130 HOURS.

ARIOI36
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10.

11.

12.
13.

14.

15.

16'

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

WHAT KIND OF DAMAGE HAS BEEN INCURRED AT THE TONOLLI SITE
SO THEY.  CAN COMPARE IT TO THE COGERNERATING PLANT IF IT IS
DEVELOPED? -

WHERE DID TONOLLI INVESTIGATIONS BEGIN?

WHO IS FUNDING THE CLEAN-UP ACTIVITIES AND WHO ARE THE
RESPONSIBLE PARTIES?

WHAT HAPPENS TO THE SLUDGE BEING STORED ON SITE?
IS BEAR CREEK CONTAMINATED?

WHAT WOULD HAPPEN IF THERE WAS A MAJOR FIRE ON SITE INCLUDING
THE WASTE BEING STORED?

WHAT IS UNDERGROUND WATER CONTAMINATION?

IN THE US SUBCOMMITTEE HOUSE OF REPRESENTATIVES, AN APRIL
1985 STUDY OF RCRA FACILITIES, NPDES AND ENFORCEMENT,

THERE IS NO FINAL NOTICE FOR TONOLLI. SINCE THIS IDENTIFIES
GROUNDWATER CONTAMINATION, WHY WOULD IT GO TO PADER BEFORE A
FEDERAL AGENCY?

WHAT WILL BE DONE TO THE LANDFILL AREA?

A FORMER EMPLOYEE OF TONOLLI STATED THAT THERE WERE TWO a
SMALLER LAGOONS (100 FEET DEEP) UNDER THE LANDFILL.

DUE TO THE CONTAMINATION OF SITE, WHAT ABOUT THE BUILDINGS
AND MACHINERY THAT WERE MOVED OFF SITE? IS EPA ATTEMPTING
TO TRACK THEM DOWN TO ANALYZE THEM FOR CONTAMINATION?
EDWARD McHUGH

42 E. CATAWISSA ST.

NESQUEHONING, PA 18240

HEAVY RAINS HAVE CAUSED BATTERY CASING CHIPS TO RUN INTO THE
CREEK. WHAT IS EPA GOING TO DO ABOUT IT?

HOW COME ENVIRONMENTAL IMPACT STUDIES ARE NOT REQUIRED FOR
NEW INDUSTRIES AND HOW CAN WE GO ABOUT HAVING IT DONE?

HOW DO WE ACCELERATE THE REMEDIAL INVESTIGATION?

IF THERE IS EVIDENCE THAT CONTAMINATION LEACHED OFF SITE,
CAN EPA TEST OFF SITE?

FOR OTHER CONTRACTORS THAT ARE DRILLING AND MONITORING AROQUND
THE SITE, CAN EPA USE THEIR DATA?

WHEN WILL REMEDIAL ACTIVITIES BEGIN?

HOW ENVIRONMENTALLY UNSAFE fS TONOLLI? a

AR 01362




APPENDIX I

SECURING BUILDINGS STORING HAZARDOUS MATERIALS

ARI101363



v
TO:

FROM:

RICH FETZER, OSC
JOE GALIOTO, ERCS RM

CHRIS ZWIEBEL, TAT

SUBJECT: SECURING ON-SITE BUILDINGS CCNTAINING HAZARDOUS MATERIALS

DATE:

OCTOBER 12, 1989

The following is a list of entrances to buildings on site which
contain hazardous materials and therefore must be secured in order
to reduce the possibility of exposure to anyone who may find their
way into the building.

1.

Personnel door on smelter/refinery building (building D), on

the south wall of the building near the southeast corner of

the building. | .

--to be secured with a bar across the door, mounted by bolts
into building wall.

--door will be identified with an orange "1" on the door.

15-foot door on the east side of building D is secure.
~-identified with "2." : .

Personnel door in between doors 4 and 2 on building D. Door
has been knocked out by lagoon sludge storage pile.

-~-to be secured with plywood sheeting anchored to building.
--identified as "2A."

Large door on flyash building.

--to be secured with anchor bolts and chain link fence.

--this building contains the highest levels of contaminants
on site and should be the most secure.

-~identified with "3."

15-foot door on east side of building D near the northeast

corner of the building.

--door itself is secure, but can be opened fairly easily.
Door handle on south end of door is secured to wall with
anchor bolts into adjacent wall and chain/lock.

--identified with "4."

2 doors; 1 personnel and 1 15-foot, located on.north wall of

building D.

--personnel door to be blocked with concrete block lying
adjacent - to the door.

--large door is to be chain link fence with anchor bolts.

~-identified asg "5."

Hole the in wall between an addition to building D and

building D.

--to be secured with sheet metal of similar design to others
found throughout the site. To be secured to the building
with sheet metal screws. .

--identified as "6."

ARIOI36N
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UNITED STATES ENVIRONMENTAL BHOTECHON AGENCY
REGIoN It

841 Chasthul Bullding
Phitddelphid, Pahnsylvanla 19107

DECEMBER 20, 1989

JOE GAL1OTQ
0.H. MATERIALS, INC.
WINDSOR, NJ :

THE FOLLDNING’ACTIVITIES REMAIN TO BE COMPLETED AT TONOLLL. PLEASE
PLAN THESE ACTIVITIES W1TH THE FIRST SCHEDULED TREATMENT SYSTEM
MAINTA!NENLE

1>

2>

3>

4>

5>

6>

7>

as>

OPW AND VALVE TN BE ATTACHED TO OVERFLOW FROM 500k GaLLON 8tTUHAGE
TANK. ALSO0, HAVE HHOSING STORED AT A CONVIENT ACCESS POiNt, aND
MARKED SO it COULD BE UTILIZED EASILY DURING A HEAVY RAINFALL:

BUILDING "D" SECURITY. DOOR 2A; NOT SECURED PROPERLY: CHAIN BHdULD
BE FASTEMED TO THE PLYWODOD, THE PLYWODD CAN BE. REMDVED 100 EAStLY:
DOOR &; NOT FASTENED PROPERLY. SUBGEST SHEET METAL SCREWS OH PoOP
RIVETS. :

CONSTRUCT BOX FOR PROTECTING ELECTRICAL PANELE ADJACENT 10 WAtEH
TREATMENT BUILDING:. PRIORITY!

FINtSH GRADING, TOPSOIL AND SEED EXCAVATED DRAINAGE DiTcH AREA.
THIS CAN WALT UNTIL WARM WEATHER WARM WEATHER:

PUT A DUOR WITH HINGES, LATCH aND A LOCKk ON STORMWATER SUMP BULLbDING.

SEND ME A COPY OF aLL BLOOD LEAD ANALYBES PERFORMED oN ALL OHM
EMPLOYEES WHO HAVE EVER WORKED ON THiIS Stte.

INSTALL MARKERS ON WATER SYSTEM DRAINAGE H1iPE CaPaBLE OF EdouwiNe
LOCATION OF PIPE AFTER BRASSES IN FORMER LAGODON AREA GROW OVEH tHE
PIPE.,

POST SIGNS CLEARLY SHOWING tHAT - A HAZARD/HAZARDOUS MatERIAL trists
WitH tIN SITE PROPERTY. THESE ARE 1O BE POSTED UN STAKES JUBT IN8fbE
THE SITE FENCE AROUND THE PERIMETER A8 WELL a8 THE accESs nHEAd tO
BUILDING "D", THE FLY ASH BUILDING, FORMER LAGODN AREA, STORMWAtER
SUMP, WATER TREATMENT BUILDING, AND THE TONOLLE OFFICE BULDING.

t EXPECT tHE SYSTEM TO BE CHECKED EACH HGNTH-BEBINNING IN JANUAKHY
i990. 1 wouLb LIKE BOTH TtHE TAT aNb I tINFDRMED At LEAST 120
~ HOURS tN ADVANCE BEFORE THE MAINTENANCE tRIP.

:é§;/4Z2(fCE§;;E:> l €a

USEPA REGION {11

PHILADELPHIA, PA AR iO l 365

HARD M. FETZER, 0DSC



Personnel door connecting lab with building D.
--to be secured with a piece of plywood attached to concrete
wall adjacent to the door.

~-=identified as "7.%

15-foot door on west side of building D.

--to be secured with chain link fence attached to concrete
wall and I-beam on both sides c¢f the door.

-~identified as "8."

Hole in site fence at the locaticn of the background sample.
--marked with orange paint.

AR101366
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APPENDIX J

RANDOM SAMPLING FOR METALS
BENEATH THE LAGOON LINER
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‘ 53 Haddonfield Road, Suite 306, Cherry Hill, NJ 08002
- w (609) 482-0222 ¢ FAX (609) 482-6788
MANAGERS CESGNERRCONATANTS

L]
TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA-CONTRACT 68-01-7367

MEMORANDUM

TO: Rich Fetzer, 0SC, EPA Region III
Eastern Response Sgcti?n ' \?Z/
THRU : Mike Zickler, TATL, Region III(\' TDD #8910-10
THRU ¢ Bhupi Khona, RSO, Region IIIté(ZZ:_Pcé #1693 .
FROM: S. Andrew Sochanski, TAT Region IIIS4222}

SUBJECT: Tonolli Site
‘ Random Sampling for Metals
Beneath the Onsite Lagoon Liner
DATE: October 17, 1989
INTRODUCTION

A random sampling procedure was instituted to determine the extent
and degree of subsurface (soil/sediment) contamination beneath the
onsite lagoon 1liner at the Tonolli CERCIA Removal Site,
Nesquehoning, Carbon County, Pennsylvania. The liner of the lagoon
was in a poor condition and therefore, subsurface contamination was
expected.

The objective of a random sampling plan is to collect a sufficient
number of samples that represent the chemical contamination
(wastes) precisely and accurately. Sampling accuracy is based upon
the statistical measurement of the mean (X), dispersion or standard
deviation (S), variance of the sample (S°), the standard error

(Sg) and the Confidence Interval (CI). When these statistical
requirements are determined to be accurate, the upper limit of the

Roy F. Weston, Inc. ARI g1 358
MAJOR PROGRAMS DIVISION

In Association with ICF Technology, Inc., C.C. Johnson & Malhotra, P.C., Resource Applications, Inc.,
and R.E. Sarriera Associates : -



Tonolli Site

October 17, 1989

Page 3

STATIST 16 NTS FOR ] P
X = Endrin variable of concentration

X; = Individual measurement

RT - Regulatory Threshold for lead (500 ppm)

X - Mean measurements generated by the sample results.

n
X= = X Where n = number of sample measurements
4 =1
n

Sample Variance . .
n n

s= 3z x%? - (2% ) 2/n
i=1 i=1
n-1
s = /52
Sz L..—
X 7n
SZ
n=t2.20 A =prr-%
A

STATISTICAL ANALYTICAL RESULTS

CASE 1: Lead concentration in the soxl/sedlments beneath the
liner of the lagoon.

X = 7,748 ppm (lead) - mean value for the five random
results.

X 2 RT (500 ppm) Therefore, a hazard is present due to the
contaminated material (sediments/soils).

Sample Variance - is calculated to determine the appropriate number
of samples to validate the analytical.

s? = 7.5 X 107

s = [/s? = ge61

=7—%ﬁr = 3,873.5
v AR1D | 364



Tonolli Site

October 17, 1989

Page 2 -

CI is compared to the Regulatory Threshold (RT) for each
contaminant of concern. When the upper limit of the CI is less
than the regulatory threshold, the contaminant is considered not
to be present at a hazardous level and the study is complete (See
Sampling of Solid Wastes, EPA SW-846).

BACKGROUND

The random sampling procedure was adopted to determine the degree
and extent of the contamination beneath the 1lagoon liner.
Initially five random sample locations were selected beneath the
liner of the onsite lagoon. The result of the random sampling was
statistically checked for variance and mean calculations to
validate the initial sampling. -

A sampling flow chart was developed with the following criteria.
If two of the five random sample locations had concentrations of
lead which were greater than 500 parts per million (ppm),
excavation was necessary to remove the contaminated soil/sediments.
Furthermore, if the average contamination for lead was greater than
or equal to 2,000 ppm, excavation would also be necessary (See
Tonolli Sampling Flow Chart).

ANALYTICAL RESULTS

CASE 1: Subsurface soil/sediments beneath the onsite lagoon

liner.

Sample Number : Lead (ppm)
#137 2,150
#138 19,300
#139 15,600
#140 1,030
$142 660
#141 (Background) 190

CASE 2: Clay layer beneath the onsite lagoon at a depth of two
to four inches into the clay liner.

Sample Number Lead (ppm)
#144 153
#145 10.3
#146 9.67
#147 18.7
#148 7.72

#141 (Background) 190

AR101370
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menca™ Associaton for

Qatov v mIsregngahor
m

ea Booacak& Envwonmenta:

S
1§$\ Roy F. Veston, Inc.-NJ

SPER Division

53 BHaddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
TNOl 37 mm Filter Tonolli
Bldg D 35' from West Wall 18' from South Wall
Sampled 9/1/89 (1602) by DK

RESULT
ANALYSIS ‘ AS RECEIVED
Arsenic < 2. ug
Lead 26. ug
Lead Duplicate 28. ug
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr.

Questions? Contact Industrial Hygiene
Technical Services at (717) 295-2507
080 03182 13.00 007200

=as of wesung

L

See Reverse Side For Expianation
(thhndudnumsAm:Qwunhns

LLI Sample No. AQ 1434014

Date Reported 9/15/89

Date Submitted 9/12/89

Discard Date 10/16/89

Collected by C

P.O. 2536

Rel.

LIMIT OF
QUANTITATION LAB CODE

2. 0395033008
2. 0401013008
2. 9001013008

Bhupi Khona

‘Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follveiler, B.S.

Of Symbois And Abbreviations And ﬁR i 0 | 3 7G§oup Ldr., Industrial Hygiere
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ANALYSIS REPORIT

L ' LLT Sample No. AQ 1434021 %,

2
Roy F. Weston, Inc.-NJ Date Reported 9/15/89 4
SPER Division Date Submitted 9/12/89
53 Haddonfield Road, Suite 306 Discard Date 10/16/89
Cherry Hill, NJ 08002.1453 Collected by C
TN Blank 37 mm Filter Tonolli P.0. 2538
Rel.
. RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 0395033008
Lead < 2. ug 2. 04010130058
Lead Duplicate < 2. ug 2. 9001013008
1 COPY TO Roy F. Weston, Inec.-NJ : ATTN: Mr. Bhupi Khona
Questions? Contact Industrial Hygiene Respectfully Submitted ‘.
Ine Amencan Aasocatan lor . Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
lmm;aﬂam:ﬁnv-mv 080 03182 13.00 007200 Revieved and Approved by:
@gs esting .
@ - S“M‘.smFofExp‘.n.ﬂoﬂ Ja.Ck To FOllveiler, BQSO

@ ! Symbols Ans Avoreviations AR | (j | 3 7 2 Group Ldr., Industrial Bygiene




APPENDIX G

REGION II INCIDENT NOTIFICATION REPORT

ARI01373
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- 7
- By,
DELIVERY ORDER FOR EMERGENCY RESPONSE CLEANUP SERVICES
ORIGIIAL
(This delivery order is issued subject to all terms and conditions of the contract identified in Block 2.) ied)
1. DATE OF ORDER 2. CONTRACT NUMBER 3. ORDER NUMBER
P T- ‘ - . A0y
10-13-87 6u-01-7445 | 734505014
4. TIME OF INITIAL ORDER (/f initial order 5. DELIVERY ORDER CEILING AMOUNT (Obligated Amount)
was verbali) .
(Specify Time Zone) M 100 Yy Q0
6. ACCOUNTING AND APPROPRIATION DATA
Documaeant Control No. Account Number Object Class

O am

Appropriation Number

1460 est BAPM | o it

_— e

Ky 0010 BTFA3ASLLS

7a. ISSUED TO: CONTRACTOR (Name, Address, and ZIP Code)
Ui caeattials Cuulpeny

tigue LY Boute 224 East

.III

i 'Hn.n:.._, N Gy

8a. ISSUED BY: ORDERING OFFICE (Name, Address, and ZIP Code)
US Sovironaental Protecciorn ..o
heyion I11

303 lethodist Luilding
Lheeling, WY 22003

YT

\L,Hb-nuh‘HJ,CulquJvQ. Pa.

7b. PROGRAM MANAGER (Name and Phone Number} 8b. EPA REGION/USCG DISTRICT 8c. ZONE
Juiin Couus, {{C0)336-4504 legion II1 oo
7c. RESPONSE MANAGER (Name and Phone Number) 8d. ON-SCENE COORDINATOE (Name and Phone Number)
Jerry Saseen TR R
9. RESPONSE LOCATION (Site Name and/or Address and ZIP Cade) 10. CONTRACTOR REQUIRED ON SITE {Date and Time)
«.u'x'.) 111 Cur e Site (Specify Time Zone] (J am
- 10-39-C 140u os¢ Clem

11. REQUIRED WORK COMPLETION DATE

_10-19-f2

12. STATEMENT OF WORK

The Contractor shall furnish the necessary persennel, materials, services, facilities, and otherwise do all things
necessary for or incident to the parformance of the work set forth below:

Respense manuger to moblllize to the site October 19,
work schedule, vith the on scenz co-ordinator.
the 03¢, mobilize crews to the site to imitlate cleanup.

1967 to el sire
Upon notificaticn of

13. ORDERING OFFICER

NAME/TITLE ,SlGﬁA}‘URE

Sivns Curradis For

V-

( /fé;aaewfxﬂﬂzzaw ~—AD 137

DATE
/

EPA Farm 1900-59 {11-83)

s

e

2 g’%{ERING OFFICER/OSC

1983—426-222/364

AR10137L



APPENDIX F

DELIVERY ORDER

BRIOI375
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A\'NALYSls REPOR

Vs
Roy F. Weston, Inc.-NJ ;Sbﬁzﬁ Date Reported 9/26/¢
SPER Division "€ ° Date Submitted 9/21/:
53 Haddonfield Road, Suite 306 Discard Date 10/277:¢
Cherry Bill, NJ 08002-1453 Collected by €
Matrix Spike Dup. of Blank Wipe Sample 091889TNWOD P.0. TONOLLI
' Rel.
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB
Lead see below 0401(
Spike recovery 106. ) 4

1 COPY TO Roy P. Weston, Inc.-NJ .
Questions? Contact Industrial Hygiene
o for Technical Services at (717) 295-2507
gzjﬁgﬁrwéﬁ"““"“ 033 03182 13.00 002600
See Reverse Side
‘ig]!\ OlSwnuucAndAuwmzﬁrﬂﬁan iﬁ;7[6

Our Standard Terms And Conditions

ATTN: Mr. Bhupi Khona

Respectfully Submitted
Lancaster Laboratories
Revieved and Approved

Jack T. Follweiler,,
Group Ldr., Industr-

\
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ANALYSIS REPORT

Lancaster Labora

oA e It » - N . - [yt

1 Roy F. Weston, Inc.-NJ Date Reported 9/26/89
i SPER Division Date Submitted 9/21/89
53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Bill, NJ 08002-1453 Collected by C
091889TNWOD Blank Wipe Sample Tonolli P.0. TONOLLI apy
< Rel ity
L] IP 4
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 10. ug 10. 0401013008*
1 COPY T0O Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona
. . Questions? Contact Industrial Hygiene Respectfully Submitted
e tor Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Ghamical. Bckogcal  Enronmenta 033 03182 13.00 002600 , ~ Revieved and Approved by:
ﬂ! Seqfeverse Side For Explanation w10 | gab 'T. Pollveiler, B.S.
8 .
oufg; | rnuagﬁzzkmnmn X oup Ldr., Industrial Bygiene
Member. Amarican Council of




-\'§

Roy F. Veston, Inc.-NJ : Date Reported 9/26/89

xkﬁ;{; SPER Division Date Submitted 9/21/89
53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C
Matrix Spike of Blank Wipe Sample 091889TNWOD P.0. TONOLLI
Rel.
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead see below 0401013008+
Spike recovery 100. X
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona
<O
e~
o)
o)
=T
Questions? Contact Industrial Hygiene Respectfully Submitted '.
e aon o Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
ps

Cramica. Biockal & € ] 033 03182 13.00 002600 Revieved and Approved by:

mmsﬂw']g | Jack T. Follveiler, B.S.

Group Ldr., Industrial Hygiene




Roy F. Weston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
091889TNW03 Vipe Sample Entrance Wall Near

Date Reported 9/26/8%,
Date Submitted 9/21/ L4p
Discard Date 10/27/8%y "
Collected by C

P.0. TONOLLI

Receptionist Window 9/18/89 Tonolli Rel.
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 1,130, ug 10. 0401013008*
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona
. ' ‘ N Questions? Contact Industrial Hygiene Respectfully Submitted
D Fetaoon for Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Chamical. Bogcal & Enonments 033 03182 13.00 002600 Revieved and Approved by:
& See Reverse Side For Expla Lol 379 Jack T. Follweiler, B.S.
o Symbale Wl.r Abbrwviation ':m Group Ldr., Industrial Hygiene

Member: American Council of

TR o e e o abiratnsinn bm



L Roy F. VWeston, Inc.-NJ
NS SPER Division
A 53 Haddonfield Road, Suite 306
Cherry Bill, NJ 08002-1453
091889TNW04 Wipe Sample Lunch Room Proposed Wall
Near Window 9/18/89 Tonolli

RESULT
ANALYSIS AS RECEIVED
Lead 190. ug
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr.

Questions? Contact Industrial Hygiene

ihe Amewrar Astociation for Technical Services at (717) 295-2507
Cremea, Booocu § Enroomenst 033 03182 13.00 002600
fiakie of testing.
2L D SAR eS8

Of Symbols

Our Standerd Terme And Conditions

Bhupi Khona

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C

P.0. TONOLLI

Rel.

LIMIT OF
QUANTITATION LAB CODE
10. 040101300s*

@R 101380

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewved and Approved by:

Jack T. Follweiler, B.S.
Group Ldr., Industrial Hygiene




Roy P. Weston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453

Chemcal, Bioiogeal & Environmental 033 03182 13.00 002600

Of Symbois And Abbraviations And
Our Standard Terms And Conditions

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C g,

091889TNW0]1 Vipe Sample Proposed Lunch Room Floor P.0. TONOLLI Ry
9/18/89 Tonolli Rel. o
7 RESULT . LIMIT OF
ANALYSIS : AS RECEIVED QUANTITATION LAB CODE
Lead 27,100. ug 10. 0401013008*
1 COPY TO Roy PF. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona
. _ _ Questions? Contact Industrial Hygiene Respectfully Submitted
B oo for Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.

Reviewed and Approved by:

See Reverse Side For Explanation_ 5R t G i 38 gack T. Follveiler, B.S.

roup Ldr., Industrial Hygiene
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- .
i§§?ow Roy P. Veston, Ine.-NJ Date Reported 9/26/89
S SPER Division . Date Submitted 9/21/89
53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C
091889TNW02 Wipe Sample Entrance Floor P.0. TONOLLI
9/18/89 Tonolli Rel.
RESULT LIMIT OF
ANALYSIS AS RECEIVEL QUANTITATION LAB CODE
Lead 43,100. ug _ 10. 0401013008*
1 COPY TO Roy F. WVeston, Inc.-NJ ATTN: Mr., Bhupi Khona
i _ Questions? Contact Industrial Hygiene Respectfully Submitted ‘.
e o for Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Chamia. Sllogcat & Enrormenta 033 03182 13.00 002600 Revieved and Approved by:

Jack T. Pollweiler, B.S.
Group Ldr., Industrial Hygiene

Mermber: American Councilof X

e e | vhaeyinde  ive



ANALYSIS REPORT

Roy F. Veston, Inc.-NJ Date Reported 9/26/89

SPER Division i Date Submitted 9/21/89

53 Baddonfield Road, Suite 306 Discard Date 10/27/89

Cherry Hill, NJ 08002-1453 Collected by C QQ@
091889TNO4 37 mm Filter Bange Tonolli P.0. TONOLLI o Ry
9/18/89 Rel. K
382 min @ 2 lpm

RESULT LIMIT OF

ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 6. ug -2. 0401013008*
Lead Confirmation 5. ug 2. 9001013008
Lead in Air . 8. ug/m3 ‘ 2. 9002005008

Occupational Safety and Health Administration 8 hour Permissible Exposure
Limit for lead: 350 ug/m3.

- A 4043/85.

1 COPY TO ATTN: Mr. Bhupi Khona

Roy F. Weston, Inc.-NJ

' . Questions? Contact Industrial Hygiene
" Technical Services at (717) 295-2507
033 03182 13.00 Q04400

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

See Reverse Side For Explanation AnﬁR i G 3 38‘.%3& T. Pollweiler, B.S.

of bouwmm .
Ou?ganaudﬁunu roup Ldr., Industrial Hygiene
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AR ] .
5@¥§ih Roy F. Weston, Inc.-NJ Date Reported 9/26/89
Y SPER Division Date Submitted 9/21/89
53 Haddonfield Road, Suite 306 Discard Date 10727789
Cherry Hill, NJ 08002-1453 Collected by C
091889TNOS 37 mm Filter RT Ball Personal Tonolli P.0. TONOLLI
9/18/89 Rel.
97 min @ 2 lpm
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 3. ug 2. 0401013008*
Lead Confirmation 3. ug 2. 9001013008
Lead in Air 15. ug/m3 2. 9002005008

Occupational Safety and Health Administration 8-hour Permissible Exposure
Limit for lead: 50 ug/m3.

4043/85.
1 COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona ‘.
_ Questions? Contact Industrial Hygiene Respectfully Submitted "
Ridainsingvhnarnoveiad Techniical Services at (717) 295-2507 Lancaster Laboratories, Inc.
e ogcal & Ent 033 03182 13.00 004400 Revieved and Approved by:

qmmm%m 384 Jack T. Pollveiler, B.S.

Our Standerd Terms Group Ldr., Industrial Hygiene
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Roy F. Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
091889TNO2 37 mm Filter Filter Press Tonolli
9/18/89
402 min @ 2 lpm

RESULT
ANALYSIS AS RECEIVED
Lead < 2. ug
Lead Confirmation < 2. . ug
“Lead in Air < 2 ~ug/m3

Occupational Safety and Health Administration 8-hour
Limit for lead: 50 ug/m3.

L

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C

P.0. TONOLLI 4%?
Rel. ‘“ﬁﬂ
LIMIT OF
QUANTITATION LAB CODE
2. 0401013005*
2. 9001013005

2. 9002005008

Permissible Exposure

4043/85.

1 COPY TO Roy F. Weston, Inc.-NJ ATIN: Mr. Bhupi Khona

Questions? Contact Industrial Bygiene

Tre AmencaaAssociticn for Technical Services at (717) 295-2507
. g;hgtégj““f2~ . 033 03182 13.00 004400

See Reverse Side For Explanation
Our Standard Terms And Cond

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follweiler, B.S.

mwwmmﬁ i 0 l 388:roup Ldr., Industrial Hygiene



ANALYSIS REPORT

ngy*v' Roy F. VWeston, Inc.-NJ Date Reported 9/26/89
AN SPER Division Date Submitted 9/21/89
* 53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C
091889TNO3 37 mm Filter Mixing Tank Tonolli P.0. TONOLLI
9/18/89 Rel.
386 min @ 2 lpm
RESULT LIMIT OF
ANALYSIS AS RECEIVED . QUANTITATION LAB CODE
Lead 3. ug e 2. 0401013008*
Lead Confirmation 3. ug 3 2. 900101300S
Lead in Air 4. ug/m3 2. 9002005008

Occupational Safety and Health Administration 8-hour Permissible Exposure
Limit for lead: 50 ug/m3.

4043/85.
1 COPY TO Roy F. Weston, Inc.-NJ ATTIN: Mrr. Bhupi Khona
Questions? Contact Industrial Hygiene Respectfully Submitted ‘.
R Manan for Techmical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Chemeal, Bickogeeal & B ' 033 03182, 13.00 004400 Revieved and Approved by:
fieide Of teating. .
% See Reverse Side For Explanation Jack T. Follweiler, B.S.

grsgmu}dmw ‘% 0 i 386 Group Ldr., Industrial Hygiene

Mamber: Amancan Council o ‘
R SRS 5 Ll



Roy F. Weston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
091889TNOO 37 mm Filter BLANK Tonolli

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C

P.0. TONOLLI

9/18/89 Rel. i1z,
Feq;
RESULT LIMIT OF |
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 2. ug 2. 0401013008*
Lead Confirmation < 2. ug 2. 900101300s
1 COPY TO Roy P. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona

Questions? Contact Industrial Hygiene
+ he Amaricaz Assaciatonfor Technical Services at (717) 295-2507
Cromen Booocu 8 Emicnment 033 03182 13.00 003900

LU STy e sein il 0 | 38 7

Member. American Councit of |

barts wonmtgme § shnrdeviem e

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follveiler, B.S.
Group Ldr., Industrial Hygiene



<P ANALYSIS REPORT
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a\
A
.ﬁ§§¢«\ Roy F. Weston, Inc.-NJ Date Reported  9/26/89
SPER Division Date Submitted 9/21/89
53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C
091889TNOl 37 mm Filter Command Post Tonolli P.0. TONOLLI
9/18/89 Rel.
394 min @ 2 lpm
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 4. ug 2. 0401013008*
Lead Confirmation ‘ 4. ug 2. 9001013008
Lead in Air 5. ugz/m3 9002005008

Occupational Safety and Health Administration 8-hour Permissible Exposure
Limit for lead: 50 ug/m3

4043/85.
1 COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona "
Questions? Contact Industrial Bygiene Respectfully Submitred "
e aon for Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
g::gﬁﬁgrﬂlﬂmvmmﬂ 033 03182 13.00 Q04400 Revieved and Approved by:
E! See Reverse Side For Explanation - Jack T. Follveiler, B.S.
, 8.'; Syst;mh Al‘;_d m‘ 1 3 8-8 Group Ldr., Industrial Hygiene
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Roy F. Veston, Inc.-NJ
SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453

TNO6 37 mm Filter Tonolli
Personal Air Sampling Attached RT
Sampled 9/1/89 (1545) by DK

ANALYSIS
Arsenic

- Lead

Lead Duplicate

1 COPY TO

'»qu Associaton tor

-JDoratorv Accreanaton
. ~nemca. Boogical & Environmentai

a8 of tesurg

&

Viember: American Counci of

Roy F. Weston, Inc.-NJ

Questions?

NOEOENCEN: LADOIAIONES. INC

RESULT
AS RECEIVED
< 2. ug

9. ug.

10. ug
ATTN: Mr.

Contact Industrial Hygiene
Technical Services at (717) 295-2507

080 03182 13.00 007200
== - See Reverse Side For Explanation
-.f@\ Of Symbots And Abbreviations And
4 s Qur Standard Terms And Conditions

LLI Sample No. AQ 1434019

Date Reported 9/15/89
Date Submitted 9/12/89
Discard Date 10/16/89
Collected by C .
P.0. 2536 ﬁ@y
A
Rel. ey AL
LIMIT OF
QUANTITATION LAB CODE
2. 0395033008
2. 0401013008
2. 900101300s

Bhupi Khona

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Jack TLdFollveiler, Bisé . .
Group Ldr., In rial Hygiene
ARTGTEES
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~j§@$ﬁ;;;_;~, i mr i CTIRRE I LLI Sample No. AQ 1434020
WM .
Roy F. Weston, Inc.-NJ Date Reported 9/15/89
SPER Division Date Submitted 9/12/89
53 Haddonfield Road, Suite 306 Discard Date 10/16/89
Cherry Hill, NJ 08002-1453 Collected by C
TNG7 37 mm Filter Tonolli P.O. 2536
Mud/Mix Tank Adj. to Lagoon Rel.
Sampled 9/1/89 (1523) by DK
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 0395033008
Lead 180. ug 2. 04014013008
Lead Duplicate 204, ug 2. 9001013008
1 COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona

Questions? Contact Industrial Hygiene Respectfully Submitted

1az;:§grm' Technical Services at (717) 295.2507 Lancaster Laboratories, Inc.
u%«nw‘smmammx 080 03182 -13.00 007200 Revieved and Approved by:
(lm
! =, See Reverse Side For Explanation Jack T 5‘ ﬂ'; ?1 B.S.
Ny J Ot Symbois And Abbreviations And , G rou ndustrial Bygiene
¢ . Our Standard Terms And Conditions .
Amencan Counce of \ - . .-
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« ST LLT Sample No. AQ 1434017

Roy F. Veston, Inc.-NJ Date Reported 9/15/89
SPER Division Date Submitted 9/12/89
53 Haddonfield Road, Suite 306 | Discard Date 10/16/89
Cherry Hill, NJ 08002-1453 .Collected by ¢C m;!
TNO4 37 mm Filter Tonolli P.0. 2536 “oeGingay
Front Loader Cabin Upper Left Corner Rel. ey
Sampled 9/1/89 (1515) by DK
RRSULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODER
Arsenic < 2. ug 2. 0395033008
Lead 19. ug 2. 0401013008
Lead Duplicate 21. ug 2. 9001013008
1 COPY TO Ray F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona
“'m Questions? Contact Industrial Hygiene Respectfully Submitted
o earican Asaciuan for Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
cremea. Biiogeal § Envonmenta 080 03182 13.00 007200 Reviewved and Approved by:
& See Reverse Side For Explanation Jack T. Follweiler, B.S.
G TR e, Grow Ldze., gl Bveiene
Mermoer American Councit ot -

+Hospendent Laboraones. Inc
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"Roy F. VWeston, Inc.-NJ
SPER Divisioen
53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453
TNQS 37 mm Filter Tonolli
Air Conditioner on West Side of Corner Post
Sampled 9/1/89 (1508) by DK

RESULT
ANALYSIS AS RECEIVED
Arsenic < 2. ug
Lead 3. ug
Lead Duplicate 3. ug
1 COPY TO Roy F. Weston, Inc.-NJ

ATTN: Mr

{Questions? Contact Industrial Hygiene
Technical Services at (717) 295-2507
080 03182 13.00 007200

Trw Amencanr Associaton tor

- :DOFAIO? Y ACIredranor

Lnemical Bocacsl & Environmenta:
1438 Of tesling

See Reverse Side For Expianation
Ot Symbois And Abbreviations And
Qur Standard Terms And Conditions

. Bhupi Khona

LLI Sample No. AQ 1434018

Date Reported 9/15/89
Date Submitted 9/12/89
Discard Date 10/16/89
Collected by C
P.0. 2536
Rel.
LIMIT OF
QUANTITATION LAB CODE
2. 0395033008
2. 0401013008

2. 9001013008

i
Respectfully Submitred “ \
Lancaster Laboratories, Inc.

Reviewved and Approved by:

Jack T. Follweiler, B.S.
Group Ldr., Industrial Bygiene

AR10139 }
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Roy F. Weston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453

" TNO2 37 mm Filter Tonolli

1/2' from Vest Vall 25’ from South Wall Bldg D
Sampled 9/1/89 (1556) by DK

RESULT
ANALYSIS AS RECEIVED
Arsenic < 2. ug
Lead 60. ug .
Lead Duplicate ‘ 63. ug
ATTN: Mr.
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In CASE 1, n = 3.35 the number of ‘required samples to show that a
hazard is present in the sediments beneath the liner of the lagoon.
Therefore, the minimum number of samples that are required to
characterize the contamination beneath the lagoon liner is four
(n=3.35). Then, four samples are the least number of samples to
be collected to sufficently estimate the true mean (u)
concentration for lead.

CASE 2: Lead contamination in the clay liner beneath the
soil/sediments in case 1.

X = 39.87 ppm (lead) ‘
X < RT (500 ppm) No hazard‘is present

Sample Variance

s® = 3966.8 .
s = /s = 62.98
Sy =__S = 28.16

Jn

X is less than §°
39.87 < 3966.0'(negative binomial distribution)

Conclusion

The random sampling plan developed for the Tonolli Removal Site
generated adequate data to determine the extent and depth to which
lead contamination existed beneath the liner of the lagoon. In
Case 1, the mean value X is 7,748 ppm which is greater than the
requlatory threshold (500 ppm for lead). The calculated confidence
interval (CI) is 7,748 ppm + (5,938). Since both values of CI are
greater than the regulatory threshold, it is confident that lead
contamination is present. ' ‘

In Case 2 (clay layer), the mean value X is 39.87 ppm which is less
than the regulatory threshold (500 ppm for lead). This suggests
that no lead contamination exists at a hazardous concentration in
the clay layer. To further validate the analytical results, the
confidence interval (CI) is calculated. In Case 2, the CI is equal
to 39.87 * 43.45 ppm of lead. Both values for CI (-3.29 or 83.32)
are less than the regulatory threshold and it can be stated that
the amount of lead contamination in the clay layer is considered
to be below the hazardous concentration level.

The clay layer was found to be not contaminated at a hazardous

AR101395
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level for lead, although the material (sediments/soil) that was
above the clay layer was found to be contaminated (greater than 500
ppm concentration of lead). Therefore, excavation was necessary
to remove the contaminated material (sediment/soils) just to the
depth of the clay layer beneath the onsite lagoon.

As/tl

Enclosures: Tonolli Sampling Flow Chart - 1 page
Tonolli Site Random Sample Locations - 1 page
Sampling of Solid Waste - 26 pages
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TONOLLI SAMPLING FLOW
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TEST METHODS FOR EVALUATING SOLID WASTE "
—Physical/Chemical Methods—
< Instructions for Replacement Pages, April 1984 revision -
The enclosed are replacement pages for TEST METHODS FOR EVALUATING SOLID

WASTE - PHYSICAL AND CHEMICAL METHODS. Sides of the page where revisions
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book as a whole. That is, "S5030 / 3" on the top of a page indicates that
page is page 3 of Method 5030.

Text pages are divided into sections using the weighted decimai point
system. Page numbers refer to that page within a particular section.

Replace old copies of pages with the new updated ones.
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PREFACE

This second edition of "Test Methods for Evaluating Solid Waste"
contains the procedures that may be used by the regqulated community or
others in order to determine whether a waste is a hazardous waste as
defined by requiations promulated under Section 3001 of the Resource
Conservation and Recovery Act (RCRA, PL 94-580 (40 CFR Part 261). The
manual provides methodology for collecting representative samples of the
waste, and for determining the ignitability, corrosivity, reactivity,
Extraction Procedure (EP) Toxicity and composition of the waste.

This document has baen developed to:

a. provide methods which will be acceptable to the ‘Agency when used
by the regqulated community to support waste evaluations and
listing and delisting petitions, and

b. describe the methods that will be used by the Agency in conducting
investigations under Sect1on 3001, 3007, and 3008. .

The practice of evaluatxng solid wastes for envirommental and human
health hazards is new. Experience has only recently accumuiated in
analyzing wastes for inorganic and organic species, and for intrinsic
properties such as pH, flash point, reactivity and leachability. This
manual will serve as a compilation of state-of-the-art methodology for
conducting such tests. It is meant to be a dynamic document. The
methodology descriptions will be frequently updated and expanded in order
to keep pace with the developments being achieved by EPA, the regulated
community, and others.

Standardized approved methods must be available so that the regulated
community can be certain that the data it provides will be acceptable to
the Agency. This manual thus makes available to the regulated community
and others, those methods that the Agency considers suitabie.

Many of the methods presented in this manual have not been fully
evaluated by the Agency using materials characteristic of the wastes
regulated under RCRA. Such evaluations are underway., However, until
such time as the methods in this manual are superseded, the Agency will
accept data obtained by the test methods presented in this manual. Only
those data that are obtained when Quality Control and Quality Assurance
procedures are followed by the testing organization will be accepted by
the Agency.

This manual will eventually include a second part comprised of
biological methods for determining toxic properties of RCRA wastes. Such
toxic properties may include carcinogenicity, mutagenicity, teratogenicity,
aquatic toxicity, phytotoxicity, and mammalian toxicity.

: Methods will be provided in this present volume for the following
specific areas: ‘

a. design of sramp'ling and eval ugtion p aﬁSf 8 i L&Gl



b. collection of sampies from various types of environments (@ege, "
pipes, drums, pits, ponds, piles, tanks);

Ce transﬁortation and storage of samples;
d. chain-of custody considerations to insure defensibility of data;

e. determination of the pH, corrosivity to steel, flash point, and
. explosivity;

f. conduct of the Extraction Procedure;

ge analysis of wastes and extracts for organic and inorganic constituents;
h. safety in solid waste sampling and testing, and

. quality control and quality assurarce.

. The analytical and sampling methods presented in this manual have
been derived from a number of published sources, chiefly:

3. "Methods for the Evaluation of Water and Wastewater,"
EPA-600/4-79-020, U.S. EPA, Environmental Monitoring and Support
Laboratory, Cincinnati, OH 45268,

b. "“Methods for Benzidine, Chlorinated Organic Compounds,
Pentachlorophenol and Pesticides in Water an Wastewater," U.S.
EPA, Environmental Monitoring and Support Laboratory, Cincinnati,
OH 45268, September 1978,

¢c. Guidelines Establishing Test Procedures for the Analysis of
Pollutants; Proposed Regulations; #4 FR 69464-69575, and

d. "Samplers and Sampling Procedures for Hazardous Waste Streams,"
EPA-600/2-80-018, U.S. EPA, Municipal Environmental Research
Laboratory, Cincinnati, OH 45268.

In addition, work conducted by and the assistance of scientists of
the Environmental Monitoring Systems Laboratory at Las Vegas, NV, the
Environmental Research Laboratory at Athens, GA, and the Nat{onal
Enforcement Investigations Center at Denver, CO, is gratefully acknowledged
and appreciated.

Although a sincere effort has been made to select methods that are
applicable to the widest range of expected wastes, significant interferences,
or other problems, may be encountered with certain samples. In these
situations, the analyst is advised to contact the Manager, Waste Analysis
Program (WH-565), Waste Characterization Branch, Office of Solid Waste,
Washington, D.C. 20460 (202-755-9187) for assistance. The manual is
intended to serve all those with a need to evaluate solid waste. Your
comments, corrections, suggestions, and questions concerning any material "
contained in, or omitted from, this manual will be gratefully appreciated.
Please direct your comments to the above address.
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SECTION ONE "
SAMPLING OF SOLID WASTES

The initial and perhaps most critical element in a program designed to
evajuate the physical and chemical properties of a solid waste is the plan
for sampling the waste. It is understandable that analytical studies, with
their sophisticated instrumentation and high cost, are often perceived as
the dominant element in a waste characterization program. VYet, despite that
sophistication and high cost, analytical cata generated by a scientifically
defective sampling plan have limited utility, particuiarly in the case of
regulatory proceedings.

This section of the manual addresses the development and implementation
of a scientifically credible sampling plan for a solid waste and the documen-
tation of the chain of custody for such a plan. The information presented in
this section is relevant to the sampling of any solid waste, which has been
defined by the EPA in its regulations for the identification and listing of
hazaraous wastes to include solid, semisolid, liquid, and contained gaseous
materials. However, the physical and chemical diversity of those materials,
as well as the dissimilar storage facilitfes (lagoons, open piles, tanks,
drums, etc.) and sampling equipment associated with them, preclude a detailed
consideration of any specific sampling plan. Consequently, since the burden
of responsibility for developing a technically sound sampliing plan rests with
the waste producer, it is advisable that he seek competent advice before "
designing a plan. This is particularly true in the early developmental
stages of a sampling plan, which require at least a basic understanding of
applied statistics. Applied statistics is the science of employing techniques
that allow the uncertainty of inductive inferences (general conclusions
based on partial knowledge) to be evaluated.

1.1 Development of Appropriate Sampling Plans

An appropriate sampling plan for a solid waste must be responsive to
both regulatory and scientific objectives. Once those objectives have been
clearly identified, a suitable sampling strategy, predicated upon fundamental
statistical concepts, can be developed. The statistical terminology associated
with those concepts is reviewed in Table 1.

l.1.1 Regulatory and Scientific Objactives

The EPA, in its hazardous waste management system, has required that
certain solid wastes be analyzed for physical and chemical properties. It is
mostly chemical properties that are of concern, and, in the case of a number
of chemical contaminants, the EPA has promulgated levels (regulatory thresholds)
that cannot be equaled or exceeded. The regulations pertaining to the

ARIOILIL




.

2 / SAMPLING - Development

TABLE 1. "-BASIC STATISTICAL TERMINOLOGY APPLICABLE TO SAMPLING PLANS FOR SOLID WASTES
.
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TABLE 1 (Continueq)

Terminoiogy Symboi . Mathematical equation (Equation)
e Degrees of freedom df df = n - 1} (9)
& Square root transformation ——- \/x, + 1/2 (10)
¢ Aprcsin transformation e Arcsingp ; if necessary, refer to any (11)
text on pbasic statistics;

measurements must be con-
verted to percentages (p)

4The upper limit of the CI for u is compared to the agpiicabie requlatory threshoid (RT) to cetarmine
if a solid waste contains the variable (chemical contaminant) of concern at a hazardous levei. The con-
taminant of concern is not considered to be present in the waste at a hazardous level if the upper limit
of the CI is less than the appiicable RT. Otherwise, the cpposite conclusion is reiached.
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TABLE 2. TABULATED VALUES OF STUDENT'S “t“ FOR EVALUATING
SOLID WASTES

Degrees of Tabulated
freedom (n-1)2 “t* valued

1 3.078

2 1.886

3 1.638

4 1.533

5 1.476

6 1.440

7 1.415

8 1.397

9 \ 1.383
10 1.372
11 1.363
12 ‘ 1.356
13 1.350
14 1.345
15 1.341
16 1,337
17 : 1.333
18 1.330
19 1.328
20 1.325
21 1.323
22 1.321
23 : 1.319
24 1.318
25 1.316
26 - 1.315
27 1.314
28 1.313
29 1.311
30 1.310
40 1.303
60 . 1.296
120 1.289

@ 1.282

ADegrees of freedom (df) are equal to the number of samples (n)
collected from a solid waste less one.
, ' DTabulated “t* values are for a two-tailed confidence interval
and a probability of 0.20 (the same values are applicable to a one-
tailed confidence interval and a probability of 0.10).
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management of hazardous wastes contain three references regarding the sampling
of solid wastes for analytical properties. The first reference, which occurs
throughout the regulations, requires that representative samples of waste be
collected and defines representative samples as exnibiting average properties
of the whole waste. The second reference, which pertains just to petitions

to exclude wastes from being listed as hazardous wastes, specifies that

enough samples (but in no case less than four samples) be collected over a
period of time sufficient to represent the variability of the wastes. The
third reference, which applies only to groundwater monitoring systems,
mandates that four replicates (subsamples) be taken from each groundwater
sample intended for chemical analysis and that the mean concentration and
variance for each chemical constituent be calculated from those four subsamples
and compared to background levels for graundwater. Even the statistical

test to be empioyed in that comparison is specified (Student's t-test).

The first of the above-described references addresses the issue of
sampiing accuracy, while the second and third references focus on samgling
variability or, conversely, sampiing precision (actuaily the third reference
relates to analytical variability, which, in many statistical tests, cannot
be distinguished from true sampling variability). Sampling accuracy (the
closeness of a sampie value to its true value) and sampling precision (the
closeness of repeated sampie values) are also the issues of overriding
importance in any scientific assessment cf sampling practices. Thus, "
from both regulatory and scientific perspectives, the primary objectives of a
sampling plan for a solid waste are twofold - namely, to collect samples that
will allow sufficiently accurate and precise measurements of the chemical
properties of the waste. If the chemical measurements are sufficiently

accurate and precise, they will be considered reliable estimates of the
chemical properties of the waste.

It is now apparent that a judgment must be made as to the degree of
sampling accuracy and precision that is required to reliably estimate tne
chemical characteristics of a solid waste for the purpose of comparing those
characteristics to applicable regulatory thresholds. Generally, high accuracy
and high precision are required if one or more chemical contaminants of a
solid waste is present at a concentration that is close to the applicable
regulatory threshold. Alternatively, relatively low accuracy and low pre-
cision can be tolerated if the contaminants of concern occur at levels far
below or far above their applicable thresholds. However, a word of caution
is in order. Low sampling precision is often associated with considerable
savings in analytical, as well as sampling, costs and is clearly recognizable
even in the simplest of statistical tests. On the other hand, low sampling
accuracy may not entail cost savings and is always obscured (cannot be
evaluated) in statistical tests. Therefore, while it is desirable to design
sampling plans for solid wastes to achieve only the minimally required
precision (at least two samples of a material are required for any estimate
of precision), it is prudent to design the plans to attain the greatest
possible accuracy. ‘.
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The roles that inaccurate and imprecise sampling can play in causing
a solid waste to be inappropriately judged hazardous are illustrated in
Figure 1. When evaluating Figure 1, several points are worthy of consid-
eration. Although a sampling plan for a solid waste generates a mean con-
centration (x) and standard deviation (s; a measure of the extent to which
individual sample concentrations are dispersed around x) for each chemical
contaminant of concern, it is not the variation of individual sampie con-
centrations that is of ultimate concern, but rather, the variation that
characterizes x itself, That measure of dispersion is termed the standard
deviation of the mean (also, the standard error of the mean_or standard
error) and is designated as sz, Those two samples values, x and sg, are

used to estimate the interval (range) within which the true mean {(u) of
the chemica i robably ac assuming that the individual
oncentrations exhibit a normal (bell-shaped) distribution. For the purposes
of evaluating solid wastes, the probability levei (confidence interval) of
80% has been selected. That is, for each chemical contaminant of concern,
a confidence interval (CI) is described within which y occurs if the sample is
representative, which is expected of about 80 out of 100 samples. The upper
limit of the 80% CI is then compared to the appropriate regulatory threshold.
[f the upper 1imit is less than the threshold, the chemical contaminant is
not considered to be present in the waste at a hazardous level; otherwise,
the opposite conclusion is drawn. One last point merits explanation. Even
if the upper limit of an estimated 80% CI is only slightly less than the
reguiatory threshold (the worst case of chemical contamination that would be
Judged acceptable), there is only a 10% (not 20%) chance that the threshold
is equaled or exceeded. That is because values of a normalily distributed
contaminant that are outside the limits of an 80% CI are equally distributed
between the left (lower) and right (upper) tails of the normal curve.
Consequently, the CI employed to evaluate solid wastes is, for all practical
purposes, a 90% interval.

1.1.2 Fundamental Statistical Concepts

The concepts of sampling accuracy and precision have already been intro-
duced along with some measurements of central tendency (X) and dispersion
(standard deviation[ s ] and s3) for concentrations of a chemical contaminant
of a solid waste. The utility of X and s; in estimating a confidence inter-
val that probably contains the true mean ?u) concentration of a contaminant
has also been described. However, it was noted that the validity of that
estimate is predicated upon the assumption that individual concentrations of
the contaminant exhibit a normal distribution.

Statistical techniques for obtaining accurate and precise samples are
relatively simple and easy to implement. Sampling accurac¥ is usually
achieved by some form of random sampling. In random sampiing, every unit in
the population (e.g., every location in a lagoon used to store a solid waste)

has a theoretically equal chance of being sampled and measured. Consequently,
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Figure 1.—important theoretical reistionships between sampiing accuracy and precision and
reguistory objectives for a chemical contaminant of 8 suiid waste that occurs at a concentration
marginally less than its reguistory threshoid. In this exampie, barium is the chemicai contaminant.
The true mean concentration of barium in the elutrists of the EP toxicity test is 85 ppm, as compared
to a reguiatory threshoid of 100 ppm. The upper limit of the confidencs interval for the true
mean concentration, which is estimated from the sample mesn snd standard error, must be iess than
the reguistory threshoid if barium is judged to be preseit in the wests at a nonhazardous levei. ’
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statistics generated by the sample (e.g., X, and, to a lesser degree, s3)
are unbiased (accurate) estimators of true population parameters (e.g., the

Cl for u). In_other words, the entative of the populatipn.
Qne of the commonest methods of ' random sampie 1S Lo divide the
population by an imaginary darid, assign a series of comsecytive numbers tg

the units of the grid, and select the numbers (units) ta.be sampied through
the use of a random numbers table (such a table can be found im any text on

basic statistics). It is important to emphasize that a haphazardly selected
sample is not a suitable substitute for a randomly selected sampie. That is
because there is no assurance that a person performing undisciplined sampling
will not consciously or subconsciously favor the selection of certain units
of the population, thus causing the sampie to be unrepresentative of the

gogu]ation.

Sampling precision is most commonly achieved by taking an appropriate
number of sampies from the population. As can be observed from the equation
for calcuiating sg, precision increases (sg and the CI for y decrease).
as the number of samples (n) increases, although not in a 1:1 ratio. For
example, a 100% increase in the number of samplies from two to four causes the
CI to decrease by approximately 62% (about 31% of that decrease is associated
with the critical upper tail of the normal curve). However, another 100%
increase in sampling effort from four to eight samples resuits in only an
additional 39% decrease in the CI. Another technique for increasing sampling
precision is to maximize the physical size (weight or volume) of the samples
that are collected. T[hat has the effect of minimizing between-sampie variation
and, consequently, decreasing sy. Increasing the number or size of samples
taken from a population, in addition to increasing sampling precision, has the
secondary effect of increasing sampiing accuracy.

In summary, reliable information concerning the chemical properties of a
solid waste is needed for the purpose of comparing those properties to
applicable regulatory thresholds. [f chemical information is to be considered
reliable, it must be accurate and sufficiently precise. Accuracy is usually
achieved by incorporating some form of randomness into the selection process
for the samples that generate the chemical information. Sufficient precision
is most often obtained by selecting an appropriate number of samples.

There are a few ramifications of the above-described concepts that merit
elaboration. [f, for example, as in the case of semiconductor etching
solutions, each batch of a waste is completely homogeneous with regard to the
chemical properties of concern and that chemical homogeneity is constant
(uniform) over time (from batch to batch), a single sample collected from the
waste at an arbitrary location and time would theoretically generate an
accurate and precise estimate of the chemical properties. However, most
wastes are heterogeneous in terms of their chemical properties. If a batch
of waste is randomly heterogeneous with regard to its chemical charac-
teristics and that random chemical heterogeneity remains constant from batch
to batch, accuracy and appropriate precision can usually be achieved by
simple random sampling. In that type of sampling, all units in the population
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(essentially all locations or points in all batches of waste from which a
sample could be collected) are identified, and a suitable number of sampies
is randomly selected from the population. More complex stratified random
sampling is appropriate if a batch of waste is known to be nonrangomly
heteraogeneous in terms of its chemical properties and/or nonrandom chemical
heterogeneity is known to exist from batch to batch, In such cases, the
population is stratified to isolate the known sources of nonrandom chemical
hetgrogeneitz. After stratification, which may occur over space (locations
or points in a batch of waste) and/or time (each batch of waste), the units
in each stratum are numerically identified, and a simple random sample is
taken from each stratum. As previously intimated, both simple and stratified
random sampling generate accurate estimates of the chemical properties of a
solid waste. The advantage of stratified random sampling over simple random
sampling is that, for a given number of sampies and a given sample size, the
former technique often results in a more precise estimate of chemical properties
of a waste (a lower value of s3) than the latter technique. However, greater
precision is likely to be realized only if a waste exhibits substantial
nonrandom chemical heterogeneity and stratification efficiently "divides"

the waste into strata that exhibit maximum =

minimum within-strata variability. If that does not occur, stratified
random sampling can produce results that are less precise than in the case of
simple random sampiing. Therefore, it is reasonable to select stratified
random sampling over simple random sampling only if the distribution of
chemical contaminants in a waste is sufficiently known to allow an intelligent
identification of strata and at least two or three samples can be collected
in each stratum. If a strateqy employing stratified random sampling is
selected, a decision must be made regarding the allocation of sampiing effort
among strata. When chemical variation within each stratum can be estimated
with a great degree of detail, samples should be optimally allocated among
strata, i.e., the number of samples collected from each stratum should be
directly proportional to the chemical variation encountered in the stratum.
When detailed information concerning chemical variability within strata is
not available, samples should be proportionaily allocated among strata, i.e.,
sampling effort in each stratum sﬁougd be directly proportional to the size
of the stratum.

Simple random sampling and stratified random sampling are types of

robability sampling, which, because of a reliance upon mathematical and’
statisticai theories, allows an evaluation of the effectiveness of sampling,
procedures. Another type of probability sampling is systematic random
sampling, in which the first unit to be collected from a population is
randomly selected, but all subsequent units are taken at fixed space or time
intervals. An example of systematic random sampling is the sampling of a
waste lagoon along a transect in which the first sampling point on the
transect is 1 m from a randomly selected location on the shore and subsequent
sampling points are located at 2-m intervals along the transect. The
advantages of systematic random sampling over simple random sampiing and

stratified random sampling are the ease in which samples are identified and "
collected (the selection of the first sampliing unit determines the remainder
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of the units) and, sometimes, an increase in precision. In certain cases,
for example, systematic random sampling might be expected to be a little more
precise than stratified random sampiing with one unit per stratum because
samples are distributed more evenly over the population. As will be demon-
strated shortly, disadvantages of systematic random sampling are the poor
dccuracy and precision that can occur when unrecognized trends or cycles
occur in the population. For those reasons, systematic random sampling is
recomnended only when a population is essentially random or contains at most
a modest stratification. In such cases, systematic random sampling would be
empioyed for the sake of convenience, with little expectation of an increase
in precision over other random sampling techniques.

Probability sampling is contrasted with authoritative sampling, in which
an individual who is well acquainted with the solid waste to be sampied
selects a sample without regard to randomization. The validity of data
gathered in that manner is totally dependent on the knowledge of the sampler
and, although valid data can sometimes be obtained, authoritative sampling is
not recommended for the chemical characterization of most wastes.

It may now be useful to offer a generalization regarding the four
sampling strategies that have been identified for solid wastes. If little or
no information is available concerning the distribution of chemical contami-
nants of a waste, simple random sampling is.the most appropriate sampling
strategy. As more information is accumulated for the contaminants of concern,
greater consideration can be given (in order of the additional information
required) to stratified random sampling, systematic random sampling, and,
perhaps, authoritative sampling.

: The validity of a CI for the true mean (u) concentration of a chemical
contaminant of a solid waste is, as previously noted, based on the assumption
that individual concentrations of the contaminant exhibit a normal dist-ibu-
tion. This is true regardless of the strategy that is empioyed to sample the
waste. Although there are computational procedures for evaluating the
correctness of the assumption of normality, those procedures are meaningful
only if a large number of samples are collected from a waste. -Since sampling
plans for most solid wastes entail just a few samples, one can do little more
than superficially examine resulting data for obvious departures from normality
(this can be done by simple graphical methods), keeping in mind that even if,
individual measurements of a chemical contaminant of a waste exhibit a consid-
erably abnormal distribution, such abnormality is not likely to be the case for
sample means, which are our primary concern. One can also compare the mean of
the sample (x) to the variance of the sample (s2). In a normally distributed
population, X would be expected to be greater than s (assuming that the number
of samples [n] is reasonably large). If that is not the case, the chemical
contaminant of concern be characterized by a Poisson distribution (x is
agproximately equal to s<¢) or a negative binomial EistriEutiqn (X is less than
s¢). In the former circumstance, normality can often bDe achieved by trans-
forming data according to the square root transformation. In the latter cir-
cumstance, normality may be realized through use of the arcsine transformation.
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[f either traﬁsformation is required, 311 subsequent statistical evaluations
must be performed on the transformed scale.

Finally, it is necessary to address the appropriate number of sampies to
be empioyed in the chemical characterization of a solid waste. As has
already been emphasized, the appropriate number of samples is the least
number of samples required to generate a sufficiently precise estimate of the
true mean (u) concentration of a chemical contaminant of a waste. From the
perspective of most waste producers, that means the minimal number of samples

nadeé_wrwmﬂm%r%ﬁ# of the glm_tu_i;;_].ess_mu_f.nL
appiitable regulatory threshoid R e formuia for estimating appropriate
sampling effort (lable I, Equation. 8] indicates that increased sampling
effort is generally justified as sZ or the “t,20" value (probable error rate)
increases and as A (RT - x) decreases. In a we?l-designed s?ggling

plan for a solid waste, an effort is made .0 estimate the values of X

and s< before sampiing 1S initiated. Such prejliminary estimates, which

may be derived from information pertaining to similar wastes, process
engineering data, or limited analytical studies, are used to identify the
approximate number of samples that must be collected from the waste. It is
always prudent to collect a somewhat greater number of samples than indicated
b¥ preiiminary estimates of x and s¢ since poor preiliminary estimates

of those statistics can resuit in an underestimate of the appropriate number
of samples to collect. It is usually possible to appropriately process and

store the extra samples until analysis of the initially identified samples is

compieted and it can be determined if analysis of the additional samples is
warranted.

l.1.3 Basic Sampliing Strategies

It is now appropriate to present general procedures for implementing the
three previously introduced sampling strategies (simple random sampling,
stratified random sampling, and systematic random sampling) and a hypothetical
examplie of each sampling strategy. The hypothetical examples illustrate the
statistical calculations that must be performed in most situations likely to
be encountered by a waste producer and, also, provide some insight into the
efficiency of the three sampliing strategies in meeting regulatory objectives.

The following hypothetical conditions are assumed to exist for all three
sampling strategies. First, barium, which has a RT of 100 ppm as measured in
the EP elutriate test, is the only chemical contaminant of concern. Second,
barium is discharged in particulate form to a waste lagoon and accumulates
in the ‘lagoon in the form of a sludge, which has built up to approximately
the same thickness throughout the lagoon. Third, concentrations of barium
are relatively homogeneous along the vertical gradient (from the water-siudge
interface to the sludge-lagoon interface), suggesting a highly controiled
manufacturing process (1ittle between-batch variation in barium concentrations).
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Fourth, the physical size of sludgé samples collected from the lagoon is as
large as practical, and barium concentrations derived from those samples are
normally distributed (note that we do nat refer to barium levels in the
samples of sludge since barium measurements are actually made on the elutriate
from EP toxicity tests performed with the samples). Last, a preliminary

study of barium levels in the elutriate of four EP toxicity tests conducted
with sludge collected from the lagoon several years ago identified values of
86 and 90 ppm for material collected near the outfall (in the upper third) of
the lagoon and values of 98 and 104 ppm for material obtained from the

far end (the lower two-thirds) of the lagoon.

For all sampling strategies, it is important to remember that barium
will be determined to be present in the sludge at a hazardous level if the
upper limit of the CI for u is equal to or greater than the RT of 100 ppm
(Table 1, Equations 6 and 7).

l.1.3.1 Simple Random Sampling

Simple random sampling (Box 1) is performed by general procedures in
which preliminary estimates of X and s2, as well as a knowledge of the RT,
far each chemical contaminant of a solid waste that is of concern are employed
to estimate the appropriate number of samples (n) to be collected from the
waste. That number of samples is subsequently analyzed for each chemical
contaminant of concern. The resulting analytical data are then used to
definitively conclude that each contaminant is or is not present in the
.waste at a hazardous concentration or, alternatively, to suggest a reiterative
process, involving increased sampling effort, through which the presence or
absence of hazard can be definitively determined.

In. the hypothetical exampie for simple random sampiing (Box 1), prelimi-
nary estimates of X and s indicated a sampling effort consisting of six
sampies. That number of samples was collected and initially anaiyzed,
generating analytical data somewhat different from the preliminary data (s2
was substantially greater than was preliminarily estimated). Consequently,
the upper limit of the Cl was unexpectedly greater than the applicable RT,
resulting in a tentative conclusion of hazard. However, a reestimation of
appropriate sampling effort, based on statistics derived from the six samples,
suggested that such a conclusion might be reversed through the collection and
analysis of just one more sample. Fortunately, a resampling effort was not
required because of the foresight of the waste producer in obtaining three
extra samples during the initial sampling effort, which, because of their
influence in decreasing the final values of X, sg, t, % , and, conse-
quently, the upper limit of the CI - values obtaxned rom a]l nine samples -
resulted in a definitive conclusion of nonhazard.
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BOX 1. STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES

ARE PRESENT AT HAZARDOUS LEVELS - SIMPLE RANDOM SAMPLING OF WASTES

Step General Procedures
1. Obtain preliminary estimates of X and s for each chemical con-

2.

3.

4.

S.

6.

7.

" consider transforming the data by the square root transformation (if

taminant of a solid waste that is of concern. The two above-identified
statistics are calculated by, respectively, Equations 2a and 3a (Table 1).

Estimate the appropriate number of samples (nj) to be collected from
the waste through use of Equation 8 (Table 1) and Table 2. Derive
individual values of ny for each chemical contaminant of concern.
The appropriate number of sampies to be taken from the waste is the
greatest of the individual nj values.

)
!
|
|

Randomly collect at least nj samples (or np - ny, n3 - n2, etc. samples,
as will be indicated later in this box) from the waste (collection of a
few extra samples wi]l provide protection against poor preliminary
estimates of X and s¢). Maximize the physical size (weight or

volume) of all samples that are collected.

Analyze the ny (or n2 - n1, n3 - n2, etc.) samples for each chemical cond
taminant of concern. Superficially (graphically) examine each set of
analytical data for obvious departures from normality.

Calculate X, s2, the standard deviation (s), and sg for each set of
analytical data by, respectively, Equations 2a, 3a, 4, and 5 (Table 1).

If X for a chemical contaminant is equal to or greater than the ‘
applicable RT (Equation 7; Table 1)) and is believed to be an accurate
estimator of y, the contaminant is considered to be present in the

waste at a hazardous concentration and the study is completed. Otherwise,
continue the study. In the case of a set of analytical data that does

not exhibit obvious abnormality and for which x is greater than s2,
perform the following calculations with nontransformed data. Otherwise,

X is agout equal to s2) or the arcsine transformation (if x is less
than s¢) and performing all subsequent calculations with transformed
data. Square root and arcsine transformations are defined by, respect-
ively, Equations 10 and 11 (Table 1).

Determine the CI for each chemical contaminant of concern by Equation 6
(Table 1) and Table 2. If the upper limit of the CI is less than the
applicable RT (Equations 6 and 7; Table 1), the chemical contaminant is
not considered to be present in the waste at a hazardous concentration

and the study is completed. Otherwise, the opposite conclusion is ”

tentatively reached.
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8.

9.

Step

l.

2.

If a tentative conclusion of hazard is reached, reestimate the total
number of samples (n2) to be collected from the waste by use of

Equation 8 (Table 1) and Table 2. When deriving np, empioy the newly
calculated (not preliminary) values of X and s2. [f an additional ng - ng
samples of waste cannot reasonably be collected, the study is completed
and a definitive conclusion of hazard is reached. Otherwise, collect

an extra n - n} sampies of waste.

Repeat the basic operations described in Steps 3-8 until the waste is
Judged to be nonhazardous or, if the opposite conciusion continues to
be reached, increased sampling effort is impractical.

Hypothetical Exampie

The preliminary study of barium leveis in the elutriate of four EP
toxicity tests conducted with sludge coilected from the lagoon several
years ago generated values of 86 and 90 ppm for sludge obtained from

the upper third of the lagoon and vaiues of 98 and 104 ppm for sludge
from the lower two-thirds of the lagoon. Those two sets of values are
not judged to be indicative of nonrandom chemical heterogeneity (strati-

fication) within the lagoon.
X and s2 are calculated as:

Therefore, preliminary estimates of

(Equation 2a)

= 94,50, and

n
X
7. is} .86 + 90+ 98 + 104
n 4
n .n
: x2 - (zx)n
j=1 | sl |
s =
ne-l

(Equation 3a)

- 35,916.00 - 35,721.00 65.00.

3

Based on the preliminary estimates of X and s, as well as
the knowledge that the RT for barium is 100 ppm,

"

2
t 208
‘s

2

(1.638

2
)(gg.OO)__, = 5,77. (Equation 8)

5.50

ARIOIL27.
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As indicated above, the appropriate number of sludge samples (nj) to
be collected from the lagoon is six. That number of samples (p}us
three extra samples for protection against poor preliminary estimates
of X and s2) is collected from the lagoon by a single randomization
process (Figure 2). All samples consist of the greatest volume of
sludge that can be practically collected. The three extra samples are
suitably processed and stored for possible later analysis.

The six samples of sludge (nj) designated for immediate analysis
generate the following concentrations of barium in the EP toxicity
test: 89, 90, 87, 96, 93, and 113 ppm. Although the value of 113 ppm
appears unusual as compared to the other data, there is no obvious
indication that the data are not normally distributed.

New values for x and s and associated values for the standard
deviation (s) and sg are calculated as:

n
L X
X = "}' L83+ 90+ 87 g 96 + 93 + 113 . 94,67, (Equation 2a)
n n
z X‘iz - (£ x;)%/m
2 sl jap | .
s¢ = —— (Equation 3a)
= 54,224.00 ; 53,770-67 = 90.67’
s = \/;5 = 9,52, and (Equation 4)
sg = s/yn = 9.52/4f€ = 3.89. (Equation 5)

The new value for X (94.67) is less than the RT (100). In
addition, X is greater (only siightly) than s (90.67) and, as

previously indicated, the raw data are not characterized by obvious

abnormality. Consequently, the study is continued, with the following
calculations performed with nontransformed data.

CI = X+t sz = 94.67 + (1.476)(3.89) (Equation 6)

= 94.67 + 5.74.

Since the upper limit of the Cl (100.41) is greater than the applicable “

RT (100), it is tentatively concluded that barium is present in the
sludge at a hazardous concentration.
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8. n is now reestimated as:

2 2
. F20% (1.476%)(90.67)

n =
2 5@ 5.33°

- = 6.95. (Equation 8)

The value for np (v7) indicates that an additional (np - ny = 1)
siudge sample should be collected from the iagoon.

9. The additional sampiing effort is not necessary because of the three
extra samples that were initially collected from the lagoon. All extra
sampies are analyzed, generating the following levels of barium for the
EP toxicity test: 93, 90, and 91 ppm. Consequently, X, s, the stan-
dard deviation (s), and sx are recalculated as: '

n
z x‘i
- .’1 89+90+.00+gl
X = 1 = ———————— = 93,586, (Equation 2a)
n 9 .
n n
RN
2 = =
= Equation 3a
s ne-1 (Eq ) '.
- 79,254.00 - 78,773.78 - 60.03,
8
s =ys? = 7.75, and (Equation 4)
sg = s/ fn=7.75/[9 = 2.58. (Equation 5)

The value for x (93.56) is again less than the RT (100), and there is no
indication that the nine data points, considered collectively, are abnor-
mally distributed (in particular, X is now substantially greater than s¢),
Consequently, CI, calculated with nontransformed data, is determined to be:

Cl = x+t¢ 205z = 93.56 + (1.397)(2.58) (Equation 6)

= 93.56 : 3.600 *

The upper 1imit of the CI (97.16) is now less than the RT of 100.
Consequently, it is definitively concluded that barium is not present
in the sludge at a hazardous level.

ARI01L30
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1.1.3.2 Stratified Random Sampling

Stratified random sampling (Box 2) is conducted by general procedures
that are similar to the procedures described for simple random sampling. The
only difference is that, in stratified random sampling, values of X and s2
are calculated for each stratum in the population and then integrated into
overall estimates of those statistics, the standard deviation (s), sg,
and the appropriate number of samples (n) for all strata.

The hypothetical example for stratified random sampling (Box 2) is based
on the same nine sludge samples previously identified in the example of
simple random sampling (Box 1) so that the relative efficiencies of the two
sampling strategies can be fully compared. The efficiency generated through
the process of stratification is first evident in the preliminary estimate of
n (Step 2 in Boxes 1 and 2), which is six for simple random sampling and four
for stratified random sampling. (The lesser value for stratified sampling
is the consequence of a dramatic decrease in sZ, which more than compen-
sated for a modest increase in 4.) The most relevant indication of sampling
efficiency is the value of sg, which is directly employed to calculate
the CI. In the case of simple random sampling, sz is calculated as 2.58 (Step 9
in Box 1), while, for stratified random sampling, s3 is determined to be 2.35
(Steps and 5 and 7 in Box 2). Consequently, the gain in efficiency attributable
to stratification is approximately 9% (0.23/2.58).

1.1.3.3 Systematic Random Sampling

Systematic random sampling (Box 3) is implemented by general procedures
that are identical to the procedures identified for simple random sampling.
The hypothetical example for systematic random sampling (Box 3) demonstrates
the bias and imprecision that are associated with that type of .sampiing when
unrecognized trends or cycles exist in the population.

l.1.4 Special Considerations

The preceding discussion has addressed the major issues that are critical
to the development of a reliable sampling strategy for a solid waste. The
remaining discussion focuses on several "secondary" issues that should be
considered when designing an appropriate sampling strategy. These secondary
issues are applicable to all three of the basic sampling strategies that have
been identified. . :

ARIOIL3I
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BOX 2. STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES ARE

PRESENT AT HAZARDOUS LEVELS - STRATIFIED RANDOM SAMPLING OF WASTES

Step
1.

2.

3.

4.

5.

6.

General Procedures

Obtain preliminary estimates of X and s for each chemical
contaminant of a solid waste that is of concern. The two above-
identified statistics are calculated by, respectively, Equations 2b
and 3b (Table 1).

Estimate the appropriate number of samples (n}) to be collected
from the waste through use of Equation 8 (Table 1) and Table 2.
Derive individual values of nj for each chemical contaminant of
concern. The appropriate number of samples to be taken from the
waste is the greatest of the individual nj values.

Randomly collect at least ny samples (or n2 - np, n3 - nz, etc.
sampies, as will be indicated later in this box} from the waste
(collection of a few extra samples will provide protection against
poor preliminary estimates of x and s2). If sy for each stratum
(see Equation 3b) is believed to be an accurate estimate, optimally
allocate samples among strata (i.e., allocate samples among strata
s0 that the number of samples collected from each stratum is directly
proportional to sk for that stratum). Otherwise, proportionally
allocate samples among strata according to size of the strata.
Maximize the physical size (weight or volume) of all samples that
are collected from the strata.

Analyze the ny (or np - ny, n3 - np, etc.) samples for each chemical
contaminant o} concern. Superficially (graphically) examine each
set of analytical data from each stratum for obvious departures from
normality. .

Calculate X, s2, the standard deviation (s), and s3 for each set
of analytical data by, respectively, Equations 2b, 3b, 4, and 5

ﬁTable 1).

If X for a chemical contaminant is equal to or greater than

the applicable RT (Equation 7; Table 1) and is believed to be an
accurate estimator of u, the contaminant is considered to be present
in the waste at a hazardous concentration and the study is completed.
Otherwise, continue the study. In the case of a set of analytical
data that does not exhibit obvious abnormality and for which x

is greater than s2, perform the following calculations with
nontransformed data. Otherwise, consider transforming the data by
the square root transformation (if X is about equa} to s?)

or the arcsine transformation (if X is less than s¢) and

performing all subsequent calculations with transformed data.

Square root and arcsine transforma'tion?ﬁrﬂ qefifeéd by, respectively,
Equations 10 and 11 (Table 1). R !
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7.

8.

2.

Determine the CI for each chemical contaminant of concern by Equation

6 (Table 1) and Table 2. If the upper limit of the CI is less than

the applicable RT (Equations 6 and 7; Table 1), the chemical contaminant
is not considered to be present in the waste at a hazardous concen-
tration and the study is compieted. Otherwise, the opposite conclusion
is tentatively reached.

If a tentative conclusion of hazard is reached, reestimate the total
number of sampies (np) to be collected from the waste by use of
Equation 8 (Table 1) and Table 2. When deriving na, _employ the
newly calculated (not preliminary) values of x and s, If an
additional np - n} samples of waste cannot reasonably be collected,
the study is completed and a definitive conclusion of "hazard is
reached. Otherwise, collect an extra n2 - ny samples of waste.

Repeat the basic operations described in Steps 3-8 until the waste is

judged to be nonhazardous or, if the opposite conclusion continues to
be reached, increased sampling effort is impractical.

Hypothetical Example

The preliminary study of barium levels in the elutriate of four EP
toxicity tests conducted with sludge collected from the lagoon several
years ago generated values of 86 and 90 ppm for sludge obtained from
the upper third of the lagoon and values of 98 and 104 ppm for sludge
from the lower two-thirds of the lagoon. Those two sets of values are
judged to be indicative of nonrandom chemical heterogeneity (two_
strata) within the lagoon. Therefore, preliminary estimates of x

and s are calculated as:

. .
Xx= 3 "kik e Bg'OQL + (2)(101.00) 96.67, and - (Equation 2b)

k=l

r : .
2. )X Hksf = (1)(3,00) + (Zl(éB.OO) = 14,67. (Equation 3b)
k=l

| Based on the preliminary estimates of X and s2, as well as the
knowledge that the RT for barium is 100 ppm,

tz

,
205 | (1.368%)(14.67)

= 3,55, (Equation 8)
& 3.33%

"
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As indicated above, the appropriate rumber of sludge samples (n1) to
be collected from the lagoon is four. However, for purposes of
comparison to simple random sampling (Box 1), six samples (plus

three extra sampies for protection against poor preliminary estimates
of X and s2) are collected from the lagoon by a two-stage random-
ization process (Figure 2). Because sk for the upper (2.12 ppm) and
lower (5.66 ppm) strata are not believed to be very accurate estimates,
the nine samples to be collected from the lagoon are not optimally
allocated between the two strata (optimum allocation wouid require two
and seven samplies to be collected from the upper and lower strata,
respectively). Alternatively, proportional allocation is employed -
three samples are collected from the upper stratum (which represents
one-third of the lagoon), and six samples are taken from the lower
stratum (two-thirds of the lagoon). All samples consist of the
greatest volume of sludge that can be practically collected.

The nine samples of sludge generate the following concentrations .

of barium in the EP toxicity test: upper stratum - 89, 90, and 87 ppm;
lower stratum - 96, 93, 113, 93, 90, and 91 ppm. Although the value
of 113 ppm appears unusual as compared to other data for the lower

stratum, there is no obvious indication that the data are not normally
distributed.

New values for X and s2 and associated values for the standard
deviation (s) and s3 are calculated as:

r
X= 3 “kik . 41)(88.67 + 2)(96.00) 93.56, (Equation 2b)
=]

k

r
2o 5 Wl ABUEE) , [2(3:80) L 4.5, (Equation 3b)
s = /;2-. 7.06, and (Equation 4)
sz * s/\//n = 7.06/ vﬁi = 2.35. (Equation 5)

The new value for X (93.56) is less than the RT (100). In addition,
x is greater than s2 (49.84) and, as previously indicated, the raw
data are not characterized by obvious abnormality. Consequently, the
study is continued, with the following calculation performed with
nontransformed data.

CI = X4+t ,os; = 93.56 + (1.397)(2.35) (Equation 6)
= 93,56 + 3.28,

| 34
- The upper limit of the CI (96.84) is 1§¥§(§n9hxéﬁe applicable RT (100).

Therefore, it is concluded that barium is not present in the sludge at
a hazardous concentration.
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BOX 3.

L

STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES
ARE PRESENT AT HAZARDOUS LEVELS - SYSTEMATIC RANDOM SAMPLING

General Procedure

Follow general procedures presented for simple random
sampling of solid wastes (Box 1).

Hypothetical Exampie

The example presented in Box 1 is applicable to systematic random
sampiing with the understanding that the nine sludge sampies obtained
from the lagoon would be collected at equal intervals along a tran-
sect running from a randomiy selected location on one bank of the
lagoon to the opposite bank. If that randomly selected transect
were established between Units 1 and 409 of the sampling grid
(Figure 2) and sampling were performed at Unit 1 and, thereafter,

at three-unit intervals along the transect (i.e., Unit 1, Unit 52,
Unit 103, . . . , and Unit 409), it is apparent that only two
sampies would be collected in the upper third of the lagoon, while
seven samples would be obtained from the lower two-thirds of the
lagoon. If, as suggested by the barium concentrations illustrated
in Figure 2, the lower part of the lagoon is characterized by
greater and more variable barium contamination than the upper part
of the lagoon, systematic random sampiing along the above-identified
transect, by placing undue (disproportionate) emphasis on the lower
part of the lagoon, might be expected to result in an inaccurate
(overestimation) and imprecise characterization of barium levels in
the whole lagoon, as compared to either simple random sampling

or stratified random sampling. Such inaccuracy and imprecision,
which is typical of systematic random sampling when unrecognized
trends or cycles occur in the population, would be magnified if, for
example, the randemly selected transect were established solely in
the lower part of the lagoon, e.g., between Units 239 and 255 of the
sampling grid.

ARIOIL35
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l.1.4.1 Composite Sampling

In composite sampling, a number of rardom samplies are initially collected
from a waste and combined into a single sample, which is then analyzed for
the chemical contaminants of concern. The major disadvantage of composite
sampling as compared to noncomposite sampling is that information concerning
the chemical contaminants is lost, i.e., each initial set of samples generates
only a single estimate of the concentration of each contaminant. Consequently,
since the number of analytical measurements (n) is small, sg and t g are
large, thus decreasing the likelihood that a contaminant will be judged to
occur in the waste at a nonhazardous level (refer to appropriate equations |
Table 1 and to Table 2). A remedy to that situation is to collect and
analyze a relatively large number of composite samples, thereby offsetting
the savings in analytical costs that are often associated with composite
sampling, but achieving better representation of the waste than would occur
with noncomposite sampling. .

The appropriate number of composite samples to be collected from a solid
waste is estimated by use of Equation 8 (Table 1) as previously described for
the three basic sampling strategies. [n ccmparison to noncomposite sampling,
composite sampling may have the effect of minimizing between-sample variation "
(the same phenomenon that occurs when the physical size of a sample is
maximized), thereby reducing somewhat the number of samples that must be
collected from the waste.

1l.1.4.2 Subsampling

The variance:(sz) associated with a chemical contaminant of a
waste consists of two components in that:

2 "4l +‘i§, (Equation 12)
s m -

with s = a component attributable to sampling (sample) variation, s =

a companent attributable to analytical (subsampie) variation, and m % number
of subsamples. In general, s should not be allowed to exceed one-ninth

of s, If a preliminary stud? {ndicates that s exceeds that threshold,

a saﬁpling strategy invoiving subsampling should be considered. In such a
strategy, a number of repiicate measurements are randomly made on a relatively
limited number of randomly collected samples. Consequently, analytical

effort is allocated as a function of analytical variability., The efficiency
of that general strategy in meeting regulatory objectives has already been
demonstrated in the previous discussions of sampling effort.

(|
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The appropriate number of samplies (n) to be collected from a solid waste
for which subsampling will be employed is again estimated by Equation 8
(Table 1). In the case of simple random sampling or systematic random
sampling with an equal number of subsamples analyzed per sample:

n
X = L Xi/n, | (Equation 13)
i=1

with Xj = sample mean (calculated from values for subsampies) and n = number of
samples. Also,

n n
%8 - (2 %)
2 d=t =1 . (Equation 14)
n -1l

The optimum number of subsamples to be taken from each sample (m opt. ) Is
estimated as:

Sa (Equation 15)
Mopt.) = 53

when cost factors are not considered. The value for sy is calculated from
available data as:

nom o, 2
DR X§5 - (Z xij) /m
i=] j=1 . (Equation 16)

a n(m-1)

and sg, which can have a negative characteristic, is defined as:

- Sa (Equation 17)

S. * —

S m

with s2 calculated as indicated in Equation 14.

In the case of stratified random sampling with subsampling, critical
formulas for estimating sampie size (n) by Equation 8 (Table 1) are:

(Equation 2b)

- r
X = I W

Xy s
kel KK

ARIO1L3T
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with X = stratum mean and Wy = fraction of population represented by Stratum K
(number of strata, k, ranges from L to r). In Equation 2b, Xk for each stratum
is calculated as the average of all sample means in the stratum (sample means
are calculated from values for subsamples). In addition:

r .
22 Tyl , (Equation 3b)
ksl KK .

-
with sE for each stratum calculated from all sample means in the stratum.
The optimum subsampling effort when cost factors are not considered and all
replication is symmetrical is again estimated as:

: s
Mopt.) = g%' s with (Equation 15)
r nom .
I Lo xfij - ( zxkij)z/m
5. = k=1 i=1 §=1 , and (Equation 18)
2 rn (m - 1) "l'
2
= S c 5 ’ (Equaticn 17)
s -

with s2 derived as shown in Equation 3b.

1.1.4.3 Cost and Loss Functions

The cost of chemically characterizing a4 waste is dependent on the'
specific strategy that is employed to sample the waste. For example, in the

case of simple random sampling without subsampling, a reasonable cost function
might be:

C(n) =C, + Cln , (Equation 19)

with C n) = cost of employing a sample size of n, Co = an overhead cost
(which'is independent of the number of samples that are collected and analyzed),
and C; = a sample-dependent cost. A consideration of C(n) mandates an
evaluation of L(,), which is the sample-size-dependent expected financial

loss related to the erroneous conclusion that a waste is hazardous. A simple
loss function is:

AR101L38
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as? (Equation 20)
L ( n ) = - ’

with @ = a constant related to the cost of a waste management program if the
waste is judged to be hazardous, s = sample variance, and n = number of
samples. A primary objective of any sampling strategy is to minimize C(p

+ L(p). Differentiation of Equations 19 and 20 indicates that the number of
samples (n) which minimize C(n) + L(n) is:

N e (Equation 21)
VRS

As is evident from Equation 21, a comparatively large number of samples (n)
is justified if the value of a or s is large, whereas a relatively smali
number of samples is appropriate if the value of C; is large. These .
general conclusions are valid for any sampiing strategy for a solid waste.
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FHess Environmental Laboratories

Environmentalists and Laboratory Analysts )
112 North Courtland Street, PO. Box 268, East Stroudsburg, Pennsylvania 18301
Phone (717) 421-1550, Fax (717) 421-6720 .

TAADS- O3 -ON

April 5, 1990 . s

OH Materials

L Research Way
Princeton, NJ 085L0
¢/o Chris Zwiebel

Re: Tonolli Water Results

Sampled By : C.Z.
RESULTS

Parameter System Influent System Effluent Methodology

Lead - Total (mg/l) 3.08 0.016 EPA No. 239.1

Lead - Dissolved (mg/1) 1.61 0.012 ' EPA No. 239.1

Copper - Total (mg/l) 0.041 0.010 EPA No. 220.2

Copper - Dissolved (mg/l) 0.028 . <0.001 EPA No. 220.2

Iron - Dissolved (mg/l) 0.027 <0.005 EPA No. 236.1

Antimony (mg/l) 0.161 0.081 EPA No. 20L.2
. Beryllium (mg/1) 0.010 <0.005 EPA No. 210.2

Cadmium (mg/1) 0.036A 0.017 EPA No. 213.2

Silver (mg/l) 0.0015 <0.,0005 EPA No. 272.2

Tin (mg/1) 0.013 0.005 EPA No. 282.2

Zinc (mg/1) 0.27 0.073 EPA No. 289.1

Date Sampled . L/2/90 L/2/90

Time Sampled 1055 1100

Semple No. 8839 8840

kDD )

v o

I*L/Iighael L. Kh;&;éi;@ Qé
a t-R Yo
}EsgrEélogy@Nmm LABORATO

A Division of R.K.R. Hess Associates i

MLK/dm




4
LGN
(A \..' )

APPENDIX J.

RANDOM SAMPLING FOR METALS
BENEATH THE LAGOON LINER
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. 53 Haddonfield Road, Suite 306, Cherry Hill, NJ 08002
. w (609) 482-0222 o FAX (609) 482-6788

[}
TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA-CONTRACT 68-01-7367

MEMORANDUM

TO: Rich Fetzer, 0SC, EPA Region III

Eastern Response Section

. . I
THRU : Mike Zickler, TATL, RegionIIIa' TDD #8910-10
PCS #2693
THRU Bhupi Khona, RSO, Region IIIAQCZZ:_ ) .
FROM: S. Andrew Sochanski, TAT Region IIIS4222}
SUBJECT: Tonolli Site
. Random Sampling for Metals

Beneath the Onsite Lagoon Liner
DATE: October 17, 1988
INTRODUCTION

A random sampling procedure was instituted to determine the extent
and degree of subsurface (soil/sediment) contamination beneath the
onsite lagoon liner at the Tonolli CERCLA Removal Site,
Nesquehoning, Carbon County, Pennsylvania. The liner of the lagoon
was in a poor condition and therefore, subsurface contamination was
expected.

The objective of a random sampling plan is to collect a sufficient
number of samples that represent the chemical contamination
(wastes) precisely and accurately. Sampling accuracy is based upon
the statistical measurement of the mean (X), dispersion or standard
deviation (8), variance of the sample (S°), the standard error

(Sg) and the Confidence Interval (CI). When these stqtlstlcal
requirements are determined to be accurate, the upper limit of the

Roy F. Weston, Inc. | ARfO‘SSa
MAJOR PROGRAMS DIVISION

In Association with ICF Technology, Inc., C.C. Johnson & Mathotra, P.C., Resource Applications, Inc.,
and R.E. Sarriera Associates : = ‘
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Tonolli Site
October 17, 1989
Page 3

ISTICAL REQUI NTS FOR A M_S ING P
X - Endrin variable of concentration
X; = Individual measurement
RT - Regulatory Threshold for lead (500 ppm)

X - Mean measurements generated by the sample results.

n
X= 3z X; Where n = number of sample measurements
A=1
n
Sample Variance ‘ : .
n
s?= = xi - (zxi)z/n
i= i=1
n-1
s= /s
Sg )
X -—.T./n
s? |
n=¢t%.20 A =pRr - X%
A

STATISTICAL ANALYTICAL RESULTS

CASE 1: Lead concentration in the soil/sediments beneath the
liner of the lagoon.

X = 7,748 ppm (lead) - mean value for the five random
results. .

X 2 RT (500 ppm) Therefore, a hazard is present due to the
contaminated material (sediments/soils).

Sample Variance - is calculated to determine the appropriate number
of samples to validate the analytical.

s? = 7.5 X 107

s = [/s? = 8661
= _57_, = 3,873.5
Jn
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CI is compared to the Regulatory Threshold (RT) for each
contaminant of concern. When the upper limit of the CI is less
than the regulatory threshold, the contaminant is considered not
to be present at a hazardous level and the study is complete (See
Sampling of Solid Wastes, EPA SW-845).

BACKGROUND

The random sampling procedure was adopted to determine the degree
and extent of the contamination beneath the 1lagoon 1liner.
Initially five random sample locations were selected beneath the
liner of the onsite lagoon. The result of the random sampling was
statistically checked for variance and mean calculations to
validate the initial sampling. -

A sampling flow chart was developed with the following criteria.
If two of the five random sample locations had concentrations of
lead which were greater than 500 parts per million (ppm),
excavation was necessary to remove the contaminated soil/sediments.
Furthermore, if the average contamination for lead was greater than
or equal to 2,000 ppm, excavation would also be necessary (See“

Tonolli Sampling Flow Chart).
ANALYTICAL RESULTS

CASE 1: Subsurface soil/sediments beneath the onsite lagoon

liner.

Sample Number ‘ Lead (ppm)
#137 2,150
#138 19,300
#139 15,600
#140 1,030
#142 660
#141 (Background) 190

CASE 2: Clay layer beneath the onsite lagoon at a depth of two
to four inches into the clay liner.

Sample Number Lead (ppm)
#144 153
#145 10.3
#146 9.67
#147 18.7
#148 7.72 "
#141° (Background) 190

AR101370




Q)\\&‘& NI T AT

@

e n e -
M*.‘dﬂ';

Qﬁ£§ Roy F. Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
TNO1 37 mm Filter Tonolli
Bldg D 35’ from West Wall 18' from South Vall
Sampled 9/1/89 (1602) by DK

RESULT
ANALYSIS AS RECEIVED
Arsenic < 2. ug
Lead 26. ug
Lead Duplicate 28. ug
1 COPY TC Roy F. Veston, Inc.-NJ ATTN: Mr.

a8 of lestng

Questions? Contact Industrial Hygiene
menca" Assocation for Technical Services at (717) 295.2507
a1 Browooicas & Emvironmenta: 080 03182 13.00 007200
iia]!\ See Reverse Side For Explanation P ?
, Ot Symbois And Abbreviations And QR‘Q}SYG

Our Standard Terms And Conditions

LLI Sample No. AQ 1434014

Date Reported 9/15/89

Date Submitted 9/12/89

Discard Date 10/16/89

Collected by C

P.0. 2536

Rel.

LIMIT OF
QUANTITATION LAB CODE

2. 0395033008
2. 0401013008
2. 9001013008

Bhupi Khona

Respectfully Submicted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Jack T. Follweiler, B.S.
oup Ldr., Industrial Hygiere



Pl e _ LLT Sample No. AQ 1434021 %,

2%
Roy F. Weston, Inc.-NJ Date Reported 9/15/89 a%
SPER Division Date Submitted 9/12/89
53 Haddonfield Road, Suite 306 Discard Date 10/16/89
Cherry Hill, NJ 08002.1453 Collected by C
TN Blank 37 mm Filter Tonolli P.0. 2536
Rel.
. RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 0395033008
Lead < 2. ug 2. 0401013008
Lead Duplicate < 2. ug 2. 9001013008
1 COPY TO Roy F. Weston, Inc.-NJ ' ATTN: Mr. Bhupi Khona
Questions? Contact Industrial Hygiene Respectfully Submitted "
ine Amencan Assocatan lor ~ Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
lnem;s Boiogical & Envronmental 080 03182 13.00 007200 Reviewed and Approved by:
1ot tesung .
@ == See Reverse Side For Explanation Jack T. Follweiler, B.S.

. ;@‘ | &fgzmr:%ﬁ‘mm , R 101 3] 2Group Ldr., Industrial Bygiene
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APPENDIX G

REGION IO INCIDENT NOTIFICATION REPORT
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DELIVERY ORDER FOR EMERGENCY RESPONSE CLEANUP SERVICES
ORIGHAL
{This delivery order is issued subject to all terms and conditions of the contract identified 1n Block 2.) Redj
1. DATE OF ORDER 2. CONTRACT NUMBER 3. ORDER NUMBER
- . AAwqy 2!
10-13-87 Eu-J1=7445 | 744505014
4. TIME OF INITIAL ORDER (/f initial order 5. DELIVERY ORDER CEILING AMOUNT (Obligated Amount)
was verbai) .
(Specify Time Zone) <100 ,nnr 1 ‘
6. ACCOUNTING AND APPROPRIATION DATA
O am Appropriation Number | Document Control No. Account Number Object Class
10 ~e - PR
1400 esc Liem £8/20/8145 KY 0Glo 8TFA3ALLLO C e
8a. ISSUED B8Y: ORDERING OFFICE (Name, Address, and 2IP Code)

7a. ISSUED TQ: CONTRACTOR (Name, Address, and ZIP Codej
Ui Lot ials Cuupany
Tisle LY Boune 224 East

t

S Savironweatal Protociive .ocnd,
heyion I1I
303 lethodist Buildingy

Flouday, it 4L3%y
: LWheeling, WY 2€0U3
7b. PROGRAM MANAGER (Name and Phone Number) 8b. EPA REGION/USCG DISTRICT 8¢c. ZONE
John Conus, {CC0)330-4504 1 Region III oot
8d. ON-SCENE COORD!NATOR_ {Name and Phone Number)

7c. RESPONSE MANAGER (Name and Phona Number}

Jerry Saseen (727 -u83)
9. RESPONSE LOCATION (Site Name and/or Address and ZIP Code) 10. CONTRACTOR REQUIRED ON SITE (Date and Time)
{Specify Time Zone/} O am

/Tc’.)i'l:)‘i 11 CU'I‘}) . Site ’ " . )
acvqLenoning,Cartom Co. Pa. 16-19-C 14040 st O em
11. REQUIRED WORK COMPLETION DATE

10-19-fg

12. STATEMENT OF WORK .
The Contractor shall furnish the necessary parsonnel, materials, services, facilities, and otherwise do all things

necessary for or incident to the performance of the work set forth below:

Respense manuder to mobllize to the site Cctober 19, 1967 to sef site
vork schadule, with the on scenz co-ordinator. Upon notiticaticn of
the 03(, mobilize crews to the site to initiate cleanup.

13. ORDERING OFFICER ] ,
NAME/TITLE rsuer’ux]ums Y, ‘ DATE
: 7/ .

) J.
Lr=bivns Cucrddic For < ./éf;fé//ffz://.,,-/ AR _g_l‘%l_?—_%?
g , U.S.GPO 1983—426-222/364

EPA Form 1900-59 {11-83) / g{{ERING OFFICER/OSC

AR10G1374



APPENDIX F

DELIVERY ORDER
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I
;?“0¢§ Date Reported 9/26/1
Date Submitted 5/21/¢
Discard Date 10727/
Collected by C

P.0. TONOLLI

Rel.

Roy F. Veston, Inc.-NJ
SPER Division
53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453
Matrix Spike Dup. of Blank Vipe Sample 091889TNWOD

AS RECEIVED
Spike recovery

LIMIT OF '
QUANTITATION LAB

see below 0401¢(

1 COPY TO Roy F. Veston, Inc.-NJ .

ATTN: Mr. Bhupi Khona

Respectfully Submitted
Lancagter Laboratories
Revieved and Approved

Questions? Contact Industrial Bygiene
Technical Services at (717) 295-2507

The Amencan Assocation for
s
Chemical, Biclogical & Environmental

033 03182

Jack T. Follweiler,/
Group Ldr., Industr-

See Reverse Side For E
Ot Symbois And Abbrevia
Our Standard Terms And Conditions

o et (| 376

\\



Roy F. Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Pate 10/27/89
Collected by C

091889TNVOD Blank Wipe Sample Tonolli P.0. TONOLLI oy,

Rel. Clpg.

: reg:
: RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 10. ug 10, 0401013008*
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona
‘ Questions? Contact Industrial Hygiene Respectfully Submitted
The American Assocation for

© Laboratory Accreditation Technical Services at (717) 295-2507
Chemicat. Biological & Environmental 033 03182 13.00 002600

fiekis of teeting.

‘ig]!\ OOSwmbdsAndAbunﬂu&mmAnd
‘ Our Standard Terms And Conditions
Mamber: American Council of

Lancaster Laboratories, Inc.
Revieved and Approved by:

See Reverse Side For Explanation AR i 0 ‘ gaou VT. Follveiler, B.S.

p Ldr., Industrial Hygiene
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AR Roy F. Weston, Inc.-NJ

© 30372 WY R il L ey
A~ o, SN

" Date Reported 9/26/89
fﬁé;ﬁéa SPER Division Date Submitted 9/21/89
¥ 53 Haddonfield Road, Suite 306 Discard Date  10/27/89
Cherry Hill, NJ 08002-1453 Collected by C
Matrix Spike of Blank Wipe Sample 091889TNWOD P.0. TONOLLI
Rel.
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead see below 0401013005*
Spike recovery 100. b4
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona
(& &)
oD
&
o
=T
Questions? Contact Industrial Hygiere Respectfully Submitted ”
o e for Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Cramical. Bidogcal 4 € " 033 03182 13.00 002600 Reviewed and Approved by:

OfSymbob N:m;m—, 8

Jack T. Follweiler, B.S.
Group Ldr., Industrial Hygiene



Roy F. Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
091889TNW03 Wipe Sample Entrance Wall Near

Date Reported 9/26/8%,
Date Submitted 9/21/ L4v
Discard Date 10/27 /8%
Collected by C

P.0. TONOLLI

Receptionist Window 9/18/89 Tonolli Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 1,130. ug 10. 0401013008*
1 COPY TO Roy F. Veston,’Inc;-NJ ATTN: Mr. Bhupi Khona

Questions? Contact Industrial Bygiene

The Amancan Aseccstion for Technical Services at (717) 295-2507
Chemical Bclogicl  Evecrmental 033 03182 13.00 002600

gy sl s AR 101379

Our Standard T

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jéck T. Follweiler, B.S.
Group Ldr., Industrial Hygiene
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b Roy F. Weston, Inc.-NJ Date Reported 9/26/89
?Ewéca\ SPER Division Date Submitted 9/21/89
A 53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C
091889TNV0O4 Wipe Sample Lunch Room Proposed Wall P.Q. TONOLLI
Near Window 9/18/89 Tonolli Rel.
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 190. ug 10. 0401013008%*
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona

@R 101380

Questions? Contact Industrial Hygiene Respectfully Submitted

e oo for Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Chermcel. Biologeal & Environmental 033 03182 13.00 002600 Revieved and Approved by:

See Reverse 8 0 Jack T. Follveiler, B.S.
Group Ldr., Industrial Hygiene

Of Symbois
Our Standerd Terms And Conditions



Roy F. Weston, Ine¢.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Bill, NJ 08002-1453
091889TNWOl Wipe Sample Proposed Lunch Room Floor
9/18/89 Tonolli

ANALYSIS
Lead

1 COPY TO

Roy F. Weston, Inc.-NJ

RESULT
AS RECEIVED
27,100. ug

Questions? Contact Industrial Hygiene
Technical Services at (717) 295-2507
033 03182 13.00 002600

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89

Collected by C Q@h%'
P.0. TONOLLI 1R A
Rel. B
LIMIT OF
QUANTITATION LAB CODE
10. 0401013008*

ATTN: Mr. Bhupi Khona

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

SunmsquocExphnaﬁon AR ] 6 | 38 gack T. Pollweiler, B.S.

Of Symbois And Abbreviations And
Qur Standard Terms And Conditions

roup Ldr., Industrial HBygiene



ANALYSIS REPORT

i§§§i& Roy P. Weston, Inc.-NJ
S SPER Division )
53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453
091889TNW02 Wipe Sample Entrance Floor

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C

P.0. TONOLLI

9/18/89 Tonolli Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED ‘QUANTITATION LAB CODE
Lead 43,100, ug ‘ 10. 0401013008+*
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona

Questions? Contact Industrial Hygiene

T2 hmaricap Assccaton for Technical Services at (717) 295-2507

Chera Biiogeat § Enenmed 033 03182 13.00 002600

fields of testing.

& e bR 50 | 382
Our Standard Terme

Member: Amarican Council of

e e | wd merinde ive

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follweiler, B.S.
Group Ldr., Industrial Hygiene
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Roy F. Veston, Inc.-NJ

ANALYSIS REPORT

Date Reported 9/26/89

SPER Division . Date Submitted 9/21/89

53 Haddonfield Road, Suite 306 Discard Date 10/27/89

Cherry Hill, NJ 08002-1453 Collected by C q@@
091889TNO4 37 mm Filter Bange Tonolli, P.0. TONOLLI oMy
9/18/89 Rel. oy
382 min @ 2 lpm

RESULT LIMIT OF

ANALYSIS AS RECRIVED QUANTITATION LAB CODE
Lead 6. ug -2. 040101300s8*
Lead Confirmation 5. ug 2. 9001013008
Lead in Air ) 8. ug/m3 - 2. 9002005008

Occupational Safety and Health Administration 8-hour Permissible Exposure

Limit for lead: 50 ug/m3
: S | 4043/85.
1 COPY TO Roy F. Weston, Inec.-NJ ATTN: Mr. Bhupi Khona
' ‘ Questions? Contact Industrial Hygiene Respectfully Submitted
“he American Assccation for

Technical Services at (717) 295-2507

Lancaster Laboratories, Inc.
033 03182

13.00 004400 Reviewved and Approved by:
See Reverss Side For Explanation mﬁR 1 0l 38‘%3& T. Follveiler, B.S.

ot bobAndAbbfwhﬁom
oﬂ?g: i roup Ldr., Industrial Bygiene
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e ) :
\?ﬁ%:g Roy F. Veston, Inc.-NJ Date Reported 9/26/89

A SPER Division Date Submitted 9/21/89
53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C
091889TNOS 37 mm Pilter RT Hall Personal Tonolli P.0. TONOLLI
9/18/89 Rel.
97 min @ 2 lpm
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 3. ug 2. 0401013008*
Lead Confirmation 3. ug 2. 9001013008
Lead in Air 15. ug/m3 2. 9002005008

Occupational Safety and Health Administration 8-hour Permissible Exposure
Limit for lead: 50 ug/m3. .

4043/85.
1 COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona

Questions? Contact Industrial Hygiene Respectfully Submitted

e et for Techmical Services at (717) 295-2507 Lancaster Laboratories, Inc.
e s & Env i 033 03182 13.00 004400 Revieved and Approved by:

See Reverse Side For m38h Jack T. Follveiler, B.S.
Ot Symbois And
% Symbel ”«““:"'é‘m‘c i Group Ldr., Industrial Eygiene




Roy PFP. Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
091889TNO2 37 mm Filter Filter Press Tonolli
9/18/89
402 min @ 2 1lpm

RESULT
ANALYSIS AS RECEIVED
Lead < 2. ug
Lead Confirmation < 2. ug
_Lead in Air < 2. ug/m3

Occupational Safety and Health Administration 8-hour Permissible Exposure

Limit for lead: 50 ug/m3.

1 COPY TO Roy F. Veston, Inc.-NJ
. Questions? Contact Industrial Hygiene
ity oo Technical Services at (717) 295.2507
. %;:’f“i“ w033 03182 13.00 004400

LI

. Member: American Council of

See Reverse Side For Explanation
Our Standard Terms And Cond

Date Reported 9/26/89

Date Submitted 9/21/89

Discard Date 10/27/89

Collected by C 9

P.0. TONOLLI .

Rel. 6@y

LIMIT OF
QUANTITATION LAB CODE

2. 0401013008*
2. 9001013008
2. 9002005008
4043/85.

ATTN: Mr. Bhupi Khona

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follweiler, B.S.
“W‘"‘mmﬁ i 0 { 3 ascroup Ldr., Industrial Hygiene



Roy F. Veston, Inc.-NJ
" SPER Division
53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453
091889TNO3 37 mm Filter Mixing Tank Tonolli
9/18/89
386 min @ 2 lpm

RESULT

ANALYSIS AS RECEIVED

Lead 3. g
Lead Confirmation 3. ug
Lead in Air 4. 11g/m3

Occupational Safety and Health Administration 8 -hour
Limit for lead: 50 ug/m3.

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C

P.0. TONOLLI

Rel.
LIMIT OF
.QUANTITATION LAB CODE
e 2. 0401013005*
i 2. 900101300s
2. 9002005008

Permissible Exposure

4043/85.

1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Rhona

Questions? Contact Industrial Hygiene

T Amencan Assocabon for Techmical Services at (717) 295-2507

Laboratory Actreditaton

Cremeca. B & Er xal 033 03182 13.00 004400

‘ig]!\ s..nunn.su.axenwmamm
CnSwmbdsAndAbNMMMMons

,M'."“

Amencan
VM“‘ y“* w

Our Standerd Terms And CorifRn} o f3i3£5

Council ot

Respectfully Submitted
Lancaster Laboratories, Inc.

~ Revieved and Approved by:

Jack T. FPollweiler, B.S.
Group Ldr., Industrial Hygiene
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Member: American Councll of N\
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Roy F. Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Bill, NJ 08002-1453
091889TNOO 37 mm Filter BLANK Tonolli

e et ) 387

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C

P.0. TONOLLI

9/18/89 Rel. )’?&,,%
r%
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 2. . ug 2. 0401013008*
Lead Confirmation < 2. ug 2. 9001013008
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona
Questions? Contact Industrial Hyziehe Respectfully Submitted
e A ot Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Cramical Bogcal 3 Emironmanal 033 03182 13.00 003900 Revieved and Approved by:

testing.

Jack T. Pollveiler, B.S.
Group Ldr., Industrial Hygiene
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A
XQ%;& Roy F. Weston, Inc.-NJ
o SPER Division
53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453
091889TNO1 37 mm Pilter Command Post Tonolli
9/18/89
394 min @ 2 1lpm
RESULT
ANALYSIS AS RECEIVED
Lead 4. ug
Lead Confirmation 4. ugr
Lead in Air S. ug/m3
Occupational Safety and Health Administration 8-hour
Limit for lead: 50 ug/m3
1 COPY TO Roy PF. Veston, Inc.-NJ
Questions? Contact Industrial Hygiene
Tha hmencan Assccubon for Technical Services at (717) 295-2507
;_u_d& ) n 033 03182 13.00 004400
s..nmnnasuoﬁwinwmnmm
Ot Symbois And

Date Reported 9/26/89
Date Submitted 9/21/89
Discard Date 10/27/89
Collected by C
P.0. TONOLLI
Rel.
LIMIT OF
QUANTITATION LAB CODE
2. 040101300s8*
2. 9001013008
9002005008

Permissible Exposure

4043/85.

ATTN: Mr. Bhupi Khona

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follveiler, B.S.
Group Ldr., Industrial Hygiene
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Roy F. Veston, Inc.-NJ
SPER Division
53 Haddonfield Road, Suite 306
Cherry Hill, NJ 08002-1453
TNQO6 37 mm Filter Tonolli
Personal Air Sampling Attached RT
Sampled 9/1/89 (1545) by DK

ANALYSIS
Arsenic
- Lead

Lead Duplicate

1 COPY TO

‘mencaﬂ Assocuaton tor

-JDoraicry Accregitatior

RESULT
AS RECEIVED
< 2. ug

9. ug
10. ug

Roy F. Weston, Inc.-NJ ATTN: Mr.

Questions?

Contact Industrial Hygiene

Technical Services at (717) 295-.2507

. —nemical. Biciogeal & Emironmenta 080 03 182

18 of tesurg

L

Viember American Councit of
NOSOENGEN! LIDOFAIONES. INC

13.00 007200

= See Reverse Side For Explanation

!

-

Our Standard Terms And Conditions

@\ " . Of Symbois And Abbreviations And
i - .

LLI Sample. No. AQ 1434019

Date Reported 9/15/89
Date Submitted 9/12/89
Discard Date 10/16/89
Collected by C

P.0. 2536 OBy,
R l. 5 r"ﬂ
e Pray {4
LIMIT OF
QUANTITATION LAB CODE
2. 039503300s8
2, 0401013008

2. 900101300s

'Bhupi Khona

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follweiler, B'.S. .
Group Ldr. Inf r%?l HBygiene
AR10TSS
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Roy F Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
TNQ7 37 mm Filter Tonolli
Mud/Mix Tank Adj. to Lagoon
Sampled 9/1/89 (1525) by DK

RESULT
ANALYSIS 4S RECEIVED
Arsenic < 2. ug
Lead 180. ug
Lead Duplicate 204. ug
1 COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr.

Questions? Contact Industrial Hygiene
wfican Assocaton e Technical Services at (717) 295-2507
+ Booges 4 Emponenas 080 03182 - 13.00 007200
luhng

See Reverse Side For Explanation
Ot Symbols And Abbreviations And
OugSpngugﬁynuﬂdeomﬂ&mn

Bhupi Khona

LLI Sample No. AQ 1434020

Date Reported 9/15/89
Date Submitted 9/12/89
Discard Date 10/16/89
Collected by C
P.O0. 2536
Rel.
LIMIT OF
QUANTITATION LAB CODE

2. 0395033008
2. 0401013008
2. 9001013008

@R 101330

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewved and Approved by:

ack T B.S.
G::u ﬁﬁift}gégtstrial Hyziene
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Roy F. Veston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453
TNQO4 37 mm Filter Tonolli
Front Loader Cabin Upper Left Corner
Sampled 9/1/89 (1515) by DK

RESULT
ANALYSIS AS RECEIVED
Arsenic < 2. ug
Lead 19. ug
Lead Duplicate 21, ug
1 COPY TO Roy F. Weston, Inc.-NJ

‘n«un Association for

~dooratorv Accreartation
Cnemical. Biological 4 Environmental
neias of tlesting

&R

(S

Questions? Contact Industrial Hygiene
Technical Services at (717) 295-2507
080 03182 13.00 007200

See Reverse Side For Explanation
Of Symbols And Abbraviations And
Qur Standard Terms And Conditions

remaer American Councit at
noepencent Laboraones. In¢

ANALYSIS REPORT
|

o S

LLI Sample No. AQ 1434017

Date Reported 9/15/89

Date Submitted 9/12/89

Discard Date 10/16/89

Collected by C 05

P.0. 2536 i

Rel. gy

LIMIT OF
QUANTITATION LAB CODR

2. 0395033008
2. 0401013008

2. 9001013008

ATIN: Mr. Bhupi Khona

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Jack T. Follveiler, B.S.

Group Lax:a,l Iﬁnc\uatgﬁl Yﬂygiene



ANALYSIS REPORI

Qf LosotIalLTTsiL L L : ) LLT Sample No. AQ 1434018
*1\0
" Roy F. Veston, Inc.-NJ Date Reported 9/15/89
SPER Division Date Submitted 9/12/89
53 Haddonfield Road, Suite 306 Discard Date 10/16/89
Cherry Hill, NJ 08002-1453 Collected by C
TNOS 37 mm Filter Tonolli P.0. 2536
Air Conditioner on West Side of Corner Post Rel.
Sampled 9/1/89 (1508) by DK
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 0395033008
Lead 3. ug 2. 0401013008
Lead Duplicate 3. ug 2. 9001013008
1 COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona
: {Questions? Contact Industrial Hygiene Respectfully Submitted ”
[T Amencir Assocaton lor Technical Services at (717) 295.2507 Lancaster Laboratories, Inc.
ureme Booace & Enmronmen: 080 03182 13.00 007200 Reviewed and Approved by:
@!‘ Ry See Reverse Side For Explanation Jack T. Pollweiler, B.S.
" Of Symbois And Abbreviations And Group Ldr., Industrial Hygiene
4 Our Standard Terms And Conditions 3{3
Memoer Amancan Councit ot @ AR \ G
INQAOBN0EN! LADOEIONES. INC




N R e e W gy a0 meINre
LR R N R R N A T i

Roy F. Weston, Inc.-NJ

SPER Division

53 Haddonfield Road, Suite 306

Cherry Hill, NJ 08002-1453

" TNO2 37 mm Filter Tonolli

172" from Vest Wall 25’ from South Wall Bldg D
Sampled 9/1/89 (1556) by DK

RESULT
ANALYSIS AS RECEIVED
Arsenic < 2. ug
Lead 60. ug
Lead Duplicate . 63. ug
1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr.
. Questions? Contact Industrial Hygiene
T mancan Associua for Technical Services at (717) 295-2507
e Bcscd s Enrcomama 080 03182 13.00 007200
negs of tespng
‘EI!’ #Z%. gee Reverse Side For Explanation
s Y Of Symbois And Abbreviations And
i - Our Standard Terms And Conditions
viemper Amencan Councit of :@ <

nOspeNcen? Laboratones. Inc

LLI Sample No. AQ 1434015

Date Reported 9/15/89
Date Submitted 9/12/89
Discard Date 10/16/89
Collected by C

P.Ol
Rel.

2536 Mgy
fReqy
LIMIT OF

QUANTITATION LAB CODE

‘Bhupi Khona

2. 0395033005
2. 0401013005
2. 9001013008

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewved and Approved by:

ARG

xsveiler, B.S.
Industrial Bygiene
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L. - LLI.Sample No. AQ 1434016

m\:' TR ~ nITT g
ol
Roy F. Weston, Inc.-NJ Date Reported 9/15/89
SPER Division Date Submitted 9/12/89
53 Haddonfield Road, Suite 306 Discard Date 10/16/89
Cherry Hill, NJ 08002-1453 Collected by C
TNO3 37 mm Filter Tonolli P.0. 2536
75’ from West Wall 30’ from South Wall Bldg D Rel.
Sampled 9/1/89 (1605) by DK
RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 0395033008
Lead 25. ug 2. . 0401013008
Lead Duplicate 27. ug 2. 9001013008
1 COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona
Questions? Contact Industrial Hygiene Respectfully Submitted “
i pmenican Sasocaton tof Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
' fﬂ;ﬂ;ﬁ-&ﬁmﬂﬁm- 080 03182 13.00 007200 Reviewved and Approved by:
ﬂ! | !“'“'= See Reverse Side For Explanation Jack T. Follweiler, B.S.
, Of Symbois And Abbrevistions And
i & A ana Abbreviations And Gxé‘o?zptLﬁr‘. ,3J’§<u1strial Hygiene
Miemper Amencan Counclof . 7 ,




Tonolli Site
October 17, 1989
Page 4

In CASE 1, n = 3.35 the number of ‘required samples to show that a
hazard is present in the sediments beneath the liner of the lagoon.
Therefore, the minimum number of samples that are required to
characterize the contamination beneath the lagoon liner is four
(n=3.35). Then, four samples are the least number of samples to
be collected to sufficently estimate the true mean (u)
concentration for lead.

CASE 2: Lead contamination in the clay liner beneath the
soil/sediments in case 1.

X = 39.87 ppm (lead)
X < RT (500 ppm) No hazard is present

Sample Variance

s? = 3966.8 | .

s = /5% =62.98

Sg =_S = 28.16
Jn

X is less than §°
. 39.87 < 3966.0 (negative binomial distribution)
Conclusion

The random sampling plan developed for the Tonolli Removal Site
generated adequate data to determine the extent and depth to which
lead contamination existed beneath the liner of the lagoon. 1In
Case 1, the mean value X is 7,748 ppm which is greater than the
requlatory threshold (500 ppm for lead). The calculated confidence
interval (CI) is 7,748 ppm + (5,938). Since both values of CI are
greater than the regulatory threshold, it is confident that lead
contamination is present. '

In Case 2 (clay layer), the mean value X is 39.87 ppm which is less
than the regulatory threshold (500 ppm for lead). This suggests
that no lead contamination exists at a hazardous concentration in
the clay layer. To further validate the analytical results, the
confidence interval (CI) is calculated. In Case 2, the CI is equal
to 39.87 * 43.45 ppm of lead. Both values for CI (-3.29 or 83.32)
are less than the regulatory threshold and it can be stated that
the amount of lead contamination in the clay layer is considered
to be below the hazardous concentration level.

The clay layer was found to be not contaminated at a hazardous

AR101395
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Tonolli Site .
October 17, 1989
Page 5 -

level for lead, although the material (sediments/soil) that was
above the clay layer was found to be contaminated (greater than 500
ppm concentration of lead). Therefore, excavation was necessary
to remove the contaminated material (sediment/soils) just to the
depth of the clay layer beneath the onsite lagoon.

AS/tl

Enclosures: Tonolli Sampling Flow Chart - 1 page
Tonolli Site Random Sample Locations - 1 page
Sampling of Solid Waste - 26 pages

AR1G1396
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TEST METHODS FOR EVALUATING SOLID WASTE «
—Physical/Chemical Methods—

< Instructions for Replacement Pages, April 1984 revision -

The enclosed are replacement pages for TEST METHODS FOR EVALUATING SOLID
WASTE - PHYSICAL AND CHEMICAL METHODS. Sides of the page where revisions
have been made are marked "Revised 4/84".

Methods are arranged in the manual in numerical order and are paginated
within each method. No individual page number refers to placement in the
book as a whole. That is, "5030 / 3" on the top of a page indicates that
page is page 3 of Method 5030.

Text pages are divided into sections using the weighted decimal point
system. Page numbers refer to that page within a particular section.

Replace old copies of pages with the new updated ones.
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PREFACE

This second edition of "Test Methods for Evaluating Solid Waste"
contains the procedures that may be used by the regulated community or
others in order to determine whether a waste is a hazardous waste as
defined by regulations promulated under Section 3001 of the Resource
Conservation and Recovery Act (RCRA, PL 94-580 (40 CFR Part 261). The
manual provides methodology for collecting representative samples of the
waste, and for determining the ignitability, corresivity, reactivity,
Extract1on Procedure (EP) Toxicity and composition of the waste.

This document has been developed to:

a. provide methods which will be acceptable to the Agency when used
by the regulated community to support waste evaluations and
listing and delisting petitions, and

b. describe the methods that will be used by the Agency in conducting
investigations under Section 3001, 3007, and 3008. oo

The practice of eva!uatxng solid wastes for environmental and human
health hazards is new. Experience has only recently accumulated in
analyzing wastes for inorganic and organic species, and for intrinsic
properties such as pH, flash point, reactivity and leachability. This
manual will serve as a compilation of state-of-the-art methodology for
conducting such tests. It is meant to be a dynamic document. The
methodology descriptions will be frequently updated and expanded in order
to keep pace with the developments being achieved by EPA, the regulated
community, and others.

Standardized approved methods must be available so that the regulated
community can be certain that the data it provides will be acceptable to
the Agency. This manual thus makes available to the regulated community
and others, those methods that the Agency considers suitable.

Many of the methods presented in this manual have not been fully
evaluated by the Agency using materials characteristic of the wastes
regulated under RCRA. Such evaluations are underway. However, until
such time as the methods in this manual are superseded, the Agency will
accept data obtained by the test methods presented in this manual. Only
those data that are obtained when Quality Control and Quality Assurance
procedures are followed by the testing organization will be accepted by
the Agency.

This manual will eventually inciude a second part comprised of
biological methods for determining toxic properties of RCRA wastes. Such
toxic properties may include carcinogenicity, mutagenicity, teratogenicity,
aquatic toxicity, phytotoxicity, and mammalian toxicity.

. Methods will be provided in this present volume for the following
specific areas: ‘

a. design of sampling and evaluation plans;
| i PR IO 1401



b. collection of sampies from various types of environments (e.g., 0
pipes, drums, pits, ponds, piles, tanks);

c. transportation and storage of samples;
d. chain-of custody considerations to insure defensibility of data;

e. determination of the pH, corrosivity to steel, flash point, and
. explosivity;

f. conduct of the Extraction Procedure;

g. analysis of wastes and extracts for organic and inorganic constituents;
h. safety in solid waste sampling and testing, and

i. quality control and quality assurarce,

The analytical and sampling methods presented in this manual have
been derived from a number of published sources, chiefly:

a. "Methods for the Evaluation of Water and Wastewater,"
EPA-600/4-79-020, U.S. EPA, Environmental Monitoring and Support
Laboratory, Cincinnati, OH 45268,

b. "Methods for Benzidine, Chlorinated Organic Compounds,
Pentachlorophenol and Pesticides in Water an Wastewater," U.S.
EPA, Environmental Monitoring and Support Laboratory, Cincinnati,
OH 45268, September 1978,

c. Guidelines Establishing Test Procedures for the Analysis of
Pollutants; Proposed Reguiations; 44 FR 69464-69575, and

d. "Samplers and Sampling Procedures for Hazardous Waste Streams,"
EPA-600/2-80-018, U.S. EPA, Municipal Environmental Research
Laboratory, Cincinnati, OH 45268.

In addition, work conducted by and the assistance of scientists of
the Environmental Monitoring Systems Laboratory at Las Vegas, NV, the
Environmental Research Laboratory at Athens, GA, and the Nationai
Enforcement Investigations Center at Denver, CO, is gratefully acknowledged
and appreciated.

Although a sincere effort has been made to select methods that are
applicable to the widest range of expected wastes, significant interferences,
or other problems, may be encountered with certain samples. In these
situations, the analyst 1s advised to contact the Manager, Waste Analysis
Program (WH-565), Waste Characterization Branch, Office of Solid Waste,
Washington, D.C. 20460 (202-755-9187) for assistance. The manual is
intended to serve all those with a need to evaluate solid waste. Your
comments, corrections, suggestions, and questions concerning any material 0
contained in, or omitted from, this manual will be gratefully appreciated.
Please direct your comments to the above address.

AR101L02
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SECTION ONE »
SAMPLING OF SOLID WASTES

1 4

The initial and perhaps most critical element in a program designed to
evaluate the physical and chemical properties of a solid waste is the plan
for sampling the waste. It is understandable that analytical studies, with
their sophisticated instrumentation and high cost, are often perceived as
the dominant element in a waste characterization program. Yet, despite that
sophistication and high cost, analytical data generated by a scientifically
defective sampling plan have limited utility, particularly in the case of
regulatory proceedings.

This section of the manual addresses the development and implementation
of a scientifically credible sampling pian for a solid waste and the documen-
tation of the chain of custody for such a plan. The information presented in
this section is relevant to the sampling of any solid waste, which has been
defined by the EPA in its regulations for the identification and listing of
hazaraous wastes to include solid, semisolid, liquid, and contained gaseous
materials. However, the physical and chemical diversity of those materials,
as well as the dissimilar storage facilities (lagoons, open piles, tanks,
drums, etc.) and sampling equipment associated with them, preclude a detailed
consideration of any specific sampling plan. Consequently, since the burden
of responsibility for developing a technically sound sampiing plan rests with
the waste producer, it is advisable that he seek competent advice before ”
designing a plan. This is particularly true in the early deveiopmental
stages of a sampling plan, which require at least a basic understanding of
applied statistics. Applied statistics is the science of emplioying techniques
that allow the uncertainty of inductive inferences (general conclusions
based on partial knowiedge) to be evaluated.

1.1 Development of Appropriate Sampling Plans

An appropriate sampliing plan for a solid waste must be responsive to
both regulatory and scientific objectives, Once those objectives have been
clearly identified, a suitable sampling strategy, predicated upon fundamental
statistical concepts, can be developed. The statistical terminology associated
with those concepts is reviewed in Table 1.

l.1.1 Regulatory and Scientific Objectives

The EPA, in its hazardous waste manajement system, has required that
certain solid wastes be analyzed for physical and chemical properties. It is
mostly chemical properties that are of concern, and, in the case of a number
of chemical contaminants, the EPA has promulgated levels (regulatory thresholds)
that cannot be equaled or exceeded. The regulations pertaining to the
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TABLE 1. "-BASIC STATISTICAL TERMINOLOGY APPLICABLE TO SAMPLING PLANS FOR SOLID WASTES
Terminology Symbol Mathematical egquation (Equation)
o Vartable (e.g., barium X —n-
or endarin)
¢ [ndividual measurement X4 ane
of variable
N
¢ Mean of all possible I L X4
measurements of variable < Jul , with K = number of (1)
(population mean) H X possibie measurements
s Mean of measurements 1 Simple random samoling and
?mraud by sample systematic random sampling
sampie mean)
n
T X4
$ai®l | with n = numoer of (2a)
n sample measurements
Stratified random sampiing )
- r - -
X WX ,with X = stratum ' (2b)
kel mean and Wy = fraction
of population rapresented
by Stratum k (number of
strata [k] rangas from
1tor)
e Variance of sample sl Stmple random sampling and
L%‘-‘Tt"x'c"_rm'ua samp | ing
" n
zxf - (2 %)%
2 o dnt i=l (3a)
n el
Stratified random sampiing
r
s2s ¢ H‘se , with sf = stratum variance (3n)
k=) ana Wy = fraction of
popuiation represanted Dy
tratum k (number of strata
k] ranges from 1 to r)
e Standara deviation of ] s -\131- (4)
sample
) $
e Standard error [+ sg e = (S)
(also standard error X X \[n
of mean ind standard
deviation of mean)
of sampie
o Confidanca intarval c1 €l = X + ¢t 2p s, with t 29 obtained (6)
for yt < .20 x, from Talza?c 2 in this
section for appropriate
degrees of {raedom
o Regulatory thresholdd RT Defined by EPA (e.g., 100 pps for (n
. barfum in elutriate of EP toxicity test)
W2 g2 {1 E
to_s
¢ Appropriate number of " 20 B! &Q (#;5
samples to collect from ne— R;B‘ §“ =X (8)

a solid waste »A(financul-

PO R

PPN 3 Eoroa
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Objectives
TABLE 1 (Continuea)
Terminoiogy Symbol Mithematical equation (Equation)
s Degrees of freedom df df =n - 1 (9)
e Square root transformation - \[xi + 1/2 (10}
¢ Arcsin transformation - Arcsingp ; if necessary, refer to any {1i1)

text on pasic statistics;
measyrements must be con-
verted to percentages (p)

dThe upper 1imit of the CI for u is compared to the applicadle regulatory threshold (RT) to determine

if a solid waste contains the variable (chemical contaminant) of concern at a hazardous levei.

The con-

taminant of concern is nct considered to be present in the waste at a hazardous level if the upper limit
of the CI is less than the appiicable RT. Otherwise, the upposite conclusion is resached.
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TABLE 2. TABULATED VALUES OF STUDENT'S “t“ FOR EVALUATING
SOLID WASTES

Degrees of Tabulated
freedom (n-1)a “t* valued

1 3.078

2 1.886

3 1.638

4 1.533

5 1.476

6 1.440

7 1.415

8 1.397

9 1.383
10 1.372
11 1.363
12 1.356
13 1.350
14 : 1.345
15 1.341
16 1.337
17 : 1.333
18 1.330
19 1.328
20 1.325
21 : 1.323
22 : 1.321
23 : 1.319
24 1.318
25 1.316
26 - 1.315
27 1.314
28 1.313
29 1.311
30 ‘ 1.310
40 1.303
60 ' g ' 1.296
120 1 1.289

® 1.282

3Degrees of freedom (df) are equal to the number of samples (n)
collected from a solid waste less one.

: ‘DTabulated "t* values are for a two-tailed confidence interval
and a probability of 0.20 (the same values are applicable to a one-
tatled confidence interval and a probability of 0.10).
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management of hazardous wastes contain three references regarding the sampling
of solid wastes for analytical properties. The first reference, which occurs
throughout the regulations, requires that representative samples of waste be
collected and defines representative samplies as exhibiting average properties
of the whole waste. The second reference, which pertains just to petitions

to exclude wastes from being listed as hazardous wastes, specifies that

enough samples (but in no case less than four samples) be collected over a
period of time sufficient to represent the variability of the wastes. The
third reference, which applies only to groundwater monitoring systems,
mandates that four replicates (subsamples) be taken from each groundwater
sample intended for chemical analysis and that the mean concentration and
variance for each chemical constituent be calculated from those four subsamples
and compared to background levels for groundwater. Even the statistical

test to be employed in that comparison is specified (Student's t-test).

The first of the above-described refarences addresses the issue of
sampling accuracy, while the second and third references focus on samplin
variability or, conversely, sampling precision (actually the third re%erence
relates to analytical variability, which, in many statistical tests, cannot
be distinguished from true sampling variability). Sampling accuracy (the
closeness of a sample value to its true value) and sampliing precision (the
closeness of repeated sample values) are also the issues of overriding
importance in any scientific assessment of sampling practices. Thus, “
from both regulatory and scientific perspectives, the primary objectives of a
sampling plan for a solid waste are twofold - namely, to collect samples that
will allow sufficiently accurate and precise measurements of the chemical
properties of the waste. If the chemical measurements are sufficiently

accurate and precise, they will be considered reliable estimates of the
chemical properties of the waste.

It is now apparent that a judgment must be made as to the degree of
sampling accuracy and precision that is required to reliably estimate tne
chemical characteristics of a solid waste for the purpose of comparing those
characteristics to applicable regulatory thresholds. Generally, high accuracy
and high precision are required if one or more chemical contaminants of a
solid waste is present at a concentration that is close to the applicable
reguiatory threshold. Alternatively, relatively low accuracy and low pre-
cision can be tolerated if the contaminants of concern occur at levels far
below or far above their applicable thresholds. However, a word of caution
is in order. Low sampling precision is often associated with considerable
savings in analytical, as well as sampling, costs and is clearly recognizable
even in the simplest of statistical tests. On the other hand, low sampling
accuracy may not entail cost savings and is always obscured (cannaot be ’
evaluated) in statistical tests., Therefore, while it is desirable to design
sampling plans for solid wastes to achieve only the minimally required
precision (at least two samples of a material are required for any estimate
of precision), it is prudent to design the plans to attain the greatest
possible accuracy. "
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The roles that inaccurate and impre¢ise.sampling can play in causing
d solid waste to be inappropriately judged hazardous are illustrated in
Figure 1. When evaluating Figure 1, several points are worthy of consid-
eration. Although a sampling plan for a solid waste generates a mean con-
centration (x) and standard deviation (s, a measure of the extent to which
individual sample concentrations are dispersed around x) for each chemical
contaminant of concern, it is not the variation of individual sampie con-
centrations that is of ultimate concern, but rather, the variation that
characterizes x itseif. That measure of dispersion is termed the standard
deviation of the mean (also, the standard error of the mean_or standard
error) and is designated as Sx. Those two sampies values, X and sy, are

used to estimate the interval (range) within which the true mean (u) of
the chemica i robably occurs, assuming that the individual
oncentrations exhibit a normal (bell-shaped) distribution. For the purposes
of evaluating solid wastes, the probability level (confidence interval) of
80% has been selected. That is, for each chemical contaminant of concern,
a confidence interval (CI) is described within which y occurs if the sample is
representative, which is expected of about 80 out of 100 samples. The upper
limit of the 80% CI is then compared to the appropriate regulatory threshold.
If the upper limit is less than the threshold, the chemical contaminant is
not considered to be present in the waste at a hazardous level; otherwise,
the opposite conclusion is drawn. One last point merits explanation. Even
if the upper limit of an estimated 80% CI is only slightly less than the
regulatory threshold (the worst case of chemical contamination that would be
Judged acceptable), there is only a 10% (not 20%) chance that the threshold
is equaled or exceeded. That is because values of a normally distributed
contaminant that are outside the limits of an 80% CI are equally distributed
between the left (lower) and right (upper) tails of the normal curve.
Consequently, the CI empioyed to evaluate solid wastes is, for all practical
purposes, a 90% interval.

1l.1.2 Fundamental Statistical Concepts

‘The concepts of sampling accuracy and precision have. already been intro-
duced along with some measurements of central tendency (Xx) and dispersion
(standard deviation[s ] and s3) for concentrations of a chemical contaminant
of a solid waste. The utility of X and s§ in estimating a confidence inter-
val that probably contains the true mean ?u) concentration of a contaminant
has also been described. However, it was noted that the validity of that
estimate is predicated upon the assumption that individual concentrations of

the contaminant exhibit a normal distribution.

Statistical techniques for obtaining accurate and precise samples are
relatively simple and easy to implement. Sampling accuracy is usually o
achieved by some form of random sampling. I[n random sampling, every unit in
the population (e.g., every location in a lagoon used to store a solid waste)

has a theoretically equal chance of being sampled and measured. Consequently,
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ACCURATE AND PRECISE SAMPLE ACCURATE AND IMPRECISE SAMPLE
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Figure 1.—Important theorstical reistionships betvresn sampiing accuracy and precision and
reguiatory objectives for a chemical contaminant of a siid wasts that occurs at a concentration
marginaily less than its reguiatory threshoid. [n this exampie, barium is the chemical contaminant.
The true mean concentration of barium in the elutrists of the EP toxicity test is 85 ppm, as comparsd
to 8 requiatory threshoid of 100 ppm. The upper limit of the confidence interval for the true
mesn concentration, which is estimated from the sampis mesn and standsed error, must be Imthan
the requiatory threshoid if barium is judged to be preserit in the wasts st a nonhazardous level.
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statistics generated by the sample (e.g., X, and, to a lesser degree, s3)
are unbiased (accurate) estimators of true population parameters (e.g., the

CL for u). IMWWM
Qne of the commonest methods of selecting 3 random sample 1S €O divide the
population by an imaginary qrid, assign a series of copsecytive gumbers to
the units of the grid, and select the numbers (units) tabe sampied through

the use of a random numbers table (such a table can be found 1n any text on
basic statistics). It is important to emphasize that a haphazardly selected

sampie is not a suitable substitute for a randomly selected sampie. That is
because there is no assurance that a person performing undisciplined sampling
will not consciously or subconsciously favor the selection of certain units
of the population, thus causing the sample to be unrepresentative of the

population.

Sampling precision is most commonly achieved by taking an appropriate
number of sampies from the population. As can be observed from the equation
for caiculating sy, precision increases (s and the CI for p decrease) .
as the number of samples (n) increases, although not in a l:1 ratio. For
example, a 100% increase in the number of sampies from two to four causes the
Cl to decrease by approximately 62% (about 31% of that decrease is associated
with the critical upper tail of the normal curve). However, another 100%
increase in sampling effort from four to eight samples results in only an
additional 39% decrease in the CI. Another technique for increasing sampiing
precision is to maximize the physical size (weight or voiume) of the samples
that are collected. 1hat has the effect of minimizing between-sample variation
and, consequently, decreasing sg. Increasing the number or size of samples
taken from a population, in addition to increasing sampling precision, has the

secondary effect of increasing sampling accuracy.

In summary, reliable information concerning the chemical properties of a
solid waste is needed for the purpose of comparing those properties to
applicable regulatory thresholds. I[f chemical information is to be considered
reliable, it must be accurate and sufficiently precise. Accuracy is usually
achieved by incorporating some form of randomness into the selection process
for the samples that generate the chemical information. Sufficient precision
is most often obtained by selecting an appropriate number of samples.

There are a few ramifications of the above-described concepts that merit
elaboration. If, for example, as in the case of semiconductor etching
solutions, each batch of a waste is completely homogeneous with regard to the
chemical properties of concern and that chemical homogeneity is constant
(uniform) over time (from batch to batch), a single sample collected from the
waste at an arbitrary location and time would theoretically generate an
accurate and precise estimate of the chemical properties. However, most
wastes are heterogeneous in terms of their chemical properties. If a batch
of waste is randomly heterogeneous with regard to its chemical charac-
teristics and that random chemical heterogeneity remains constant from batch
to batch, accuracy and appropriate precision can usually be achieved by
simple random sampling. In that type of sampling, all units in the population
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(essentially all locations or points in all batches of waste from which a
sample could be coliected) are identified, and a suitable number of samples
is randomly selected from the population. More complex stratified random
sampiing is appropriate if a batch of waste is known to be nonrandomly
heterogeneous in terms of its chemical properties and/or nonrandom chemical
heterogeneity is known to exist from batch to batch. In such cases, the
popylation is stratified to isolate the knpwn sources of nonrandom chemical
heterogeneity. After stratification, which may occur over space (locations
or points in a batch of waste) and/or time (each batch of waste), the units
in each stratum are numerically identified, and a simple random sample is
taken from each stratum. As previously intimated, both simple and stratified
random sampling generate accurate estimates of the chemical properties of a
solid waste. The advantage of stratified random sampling over simpie random
sampling is that, for a given number of samples and a given sample size, the
former technique often results in a more precise estimate of chemical properties
of a waste (a lower value of sg) than the latter technique. However, greater
precision is likely to be realized only if a waste exhibits substantial
nonrandom chemical heterogeneity and stratification efficiently "divides”
the waste into strata that exhibit maximum = i

minimum within-strata variability. If that does not occur, stratified
random sampling can produce results that are less precise than in the case of
simple random sampling. Therefore, it is reasonable to select stratified
random sampling over simple random sampling onty if the distribution of
chemical contaminants in a waste is sufficiently known to allow an intelligent
identification of strata and at least two or three samples can be collected
in each stratum. If a strategy employing stratified random sampling is
selected, a decision must be made regarding the allocation of sampiing effort
among strata. When chemical variation within each stratum can be estimated
with a great degree of detail, samples should be optimaily allocated among
strata, i.e., the number of samples collected from each stratum shouid be
directly proportional to the chemical variation encountered in the stratum.
When detailed information concerning chemical variability within strata is
not available, samples should be proportionaily allocated among strata, i.e.,
sampling effort in each stratum sEouid be directly proportional to the size
of the stratum. ‘

Simple random sampling and stratified random sampling are types of
probability sampling, which, because of a reliance upon mathematical and
statistical theories, allows an evaluation of the effectiveness of sampling,
procedures. Another type of probability sampiing is systematic random
sampling, in which the first unit to be collected from a population is
randomiy selected, but all subsequent units are taken at fixed space or time
intervals. An example of systematic random sampling is the sampling of a
waste lagoon along a transect in which the first sampling point on the
transect is 1 m from a randomly selected location on the shore and subsequent
sampling points are located at 2-m intervals along the transect. The
advantages of systematic random sampling over simple random sampling and
stratified random sampling are the ease in which samples are identified and “
collected (the selection of the first sampling unit determines the remainder
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of the units) and, sometimes, an increase in precision. [n certain cases,
for exampie, systematic random sampling might be expected to be a little more
precise than stratified random sampling with one unit per stratum because
samples are distributed more evenly over the population. As will be demon-
strated shortly, disadvantages of systematic random sampling are the poor
accuracy and precision that can occur when unrecognized trends or cycles
occur in the population. For those reasons, systematic random sampling is
recommended only when a population is essentially random or contains at most
a modest stratification. In such cases, systematic random sampling would be
employed for the sake of convenience, with little expectation of an increase
in pracision over other random sampling techniques.

Probability sampling is contrasted with authoritative sampling, in which
an individual who is well acquainted with the solid waste to be sampied
selects a sample without regard to randomization. The validity of data
gathered in that manner is totally dependent on the knowledge of the sampler

and, although valid data can sometimes be obtained, authoritative sampling is
not recommended for the chemical characterization of most wastes.

It may now be useful to offer a generalization regarding the four
sampling strategies that have been identified for solid wastes. I[f little or
no information is available concerning the distribution of chemical contami-
nants of a waste, simple random sampling is the most appropriate sampling
strategy. As more information is accumulated for the contaminants of concern,
greater consideration can be given (in order of the additional information
required) to stratified random sampling, systematic random sampling, and,
perhaps, authoritative sampling.

: The validity of a CI for the true mean (u) concentration of a chemical
contaminant of a solid waste is, as previously noted, based on the assumption
that individual concentrations of the contaminant exhibit a normal distribu-
tion. This is true regardless of the strategy that is employed to sampie the
waste. Although there are computational procedures for evaluating the
correctness of the assumption of normality, those procedures are meaningful
only if a large number of samples are collected from a waste. .Since sampling
plans for most solid wastes entail just a few samples, one can do little more
than superficially examine resuiting data for obvious departures from normality
(this can be done by simple graphical methods), keeping in mind that even if,
individual measurements of a chemical contaminant of a waste exhibit a consid-
erably abnormal distribution, such abnormality is not likely to be the case for
sample means, which are our primary concern. One can also compare the mean of
the sample (x) to the variance of the sample (s2). In a normally distributed
population, X would be expected to be greater than s (assuming that the number
of samples [n] is reasonably large). If that is not the case, the chemlcql
contaminant of concern be characterized by a Poisson distribution (x is
agproximately equal to 23{ or a negative binomial distribution (X i1s less than
s¢). In the former circumstance, narmality can often be achieved by trans-
forming data according to the square root transformation. In the latter cir-
cumstance, normality may be realized through use of the arcsine transformation.
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If either transformation is required, 4l1 subsequent statistical evaluations
must be performed on the transformed scale.

Finally, it is necessary to address the appropriate number of samples to
be employed in the chemical characterization of a solid waste. As has
already been emphasized, the appropriate number of samples is the least
number of samples required to generate a sufficiently precise estimate of the
true mean (W) concentration of a chemical contaminant of a waste. From the
perspective of most waste producers, that means the minimal number of samplies

needed to demons upper limit of the for |1
a able reguiatory threshoild . e formuia for estimating appropriate
sampling effort (Table I, tEquation 8] indicates that increased sampling

effort is generally justified as s2 or the "t,20" value (probable error rate)
increases and as A (RT - x) decreases. In a we?]-designed s%ggling

plan for a solid waste, an effort is made to estimate the values of X

and s< before sampliing 1S initiated. Such preliminary estimates, which

may be derived from information pertaining to similar wastes, process
engineering data, or limited analytical studies, are used to identify the
approximate number of samples that must be collected from the waste. I[t°is
always prudent to collect a somewhat greater number of sampies than indicated
by preliminary estimates of X and S SiNCeé poOr preliminary estimates

o¥ those statistics can result in an underestimate of the appropriate number
of samples to collect. It is usually possible to appropriately process and

store the extra samples until analysis of the initially identified samples is

completed and it can be determined if analysis of the additional samples is
warranted.

l.1.3 Basic Sampling Strategies

It is now appropriate to present general procedures for implementing the
three previously introduced sampling strategies (simple random sampiing,
stratified random sampling, and systematic random sampiing) and a hypothetical
example of each sampling strategy. The hypothetical examples illustrate the
statistical calculations that must be performed in most situations likely to
be encountered by a waste producer and, also, provide some insight into the
efficiency of the three sampling strategies in meeting regulatory objectives.

The following hypothetical conditions are assumed to exist for ail three
sampling strategies. First, barium, which has a RT of 100 ppm as measured in
the EP elutriate test, is the only chemical contaminant of concern. 3Second,
barium is discharged in particulate form to a waste lagoon and accumulates
in the ‘lagoon in the form of a sludge, which has built up to approximately
the same thickness throughout the lagoon. Third, concentrations of barium
are relatively homogeneous along the vertical gradient (from the water-siudge
interface to the sludge-lagoon interface), suggesting a highly controlled
manufacturing process (1ittle between-batch variation in barium concentrations).
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Fourth, the physical size of sludge samples collected from the lagoon is as
large as practical, and barium concentrations derived from those samples are
normally distributed (note that we do not refer to barium levels in the
sampies of sludge since barium measurements are actually made on the elutriate
from EP toxicity tests performed with the samples). Last, a preliminary

study of barium levels in the elutriate of four EP toxicity tests conducted
with sludge collected from the lagoon several years ago identified values of
86 and 90 ppm for material collected near the outfall (in the upper third) of
the lagoon and values of 98 and 104 ppm for material obtained from the

far end (the lower two-thirds) of the lagoon.

For all sampling strategies, it is important to remember that barium
will be determined to be present in the sludge at a hazardous level if the
upper limit of the CI for u is equal to or greater than the RT of 100 ppm
(Table 1, Equations 6 and 7).

1.1.3.1 Simple Random Sampling

Simple random sampling (Box 1) is_performed by general procedures in
which preliminary estimates of x and s2, as well as a knowiedge of the RT,
for each chemical contaminant of a solid waste that is of concern are employed
to estimate the appropriate number of samples (n) to be collected from the
waste. That number of sampies is subsequently analyzed for each chemical
~contaminant of concern. The resulting analytical data are then used to
definitively conclude that each contaminant is or' is not present in the
_waste at a hazardous concentration or, alternatively, to suggest a reiterative
process, involving increased sampling effort, through which the presence or
absence of hazard can be definitively determined.

In. the hypothetical example for s1mple random sampling (Box 1), prelimi-
nary estimates of X and s indicated a sampliing effort consisting of six
samples. That number of samples was collected and initially anaiyzed,
generating analytical data somewhat different from the preiiminary data (s
was substantially greater than was preliminarily estimated). Consequently,
the upper limit of the CI was unexpectedly greater than the applicable RT,
resuiting in a tentative conclusion of hazard. However, a reestimation of
appropriate sampling effort, based on statistics derived from the six samples,
suggestad that such a concvus1on might be reversed through the collection and
analysis of just one more sample. Fortunately, a resampling effort was not
required because of the foresight of the waste producer in obtaining three
extra samples during the initial sampling effort, which because of their
influence in decreasing the final values of X, S%» % , and, conse-
quently, the upper 1imit of the CI - values obtained from all nine samples -
resulted in a definitive conclusion of nonhazard.
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BOX 1. STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES
ARE PRESENT AT HAZARDOUS LEVELS - SIMPLE RANDOM SAMPLING OF WASTES

Step
1.

2.

3.

4.

5.

6.

" consider transforming _the data by the square root transformation (if

7.

General Procadures

Obtain preliminary estimates of X and s for each chemical con-
taminant of a solid waste that is of concern. The two above-identified
statistics are calculated by, respectively, Equations 2a and 3a (Table 1).

Estimate the appropriate number of samples (ny) to be collected from
the waste through use of Equation 8 (Table 1) and Table 2. Derive
individual values of ny for each chemical contaminant of concern.
The appropriate number of sampies to be taken from the waste is the
greatest of the individual njp values.

Randomly collect at least nj samples (or n2 - ny, n3 - n2, etc. samples,

as will be indicated later in this box) from the waste (collection of a

few extra samples will provide protection against poor preliminary

estimates of X and s¢). Maximize the physical size (weight or

volume) of all samples that are collected. d
n..

Analyze the ny (or n2 - nj, n3 - n2, etc.) samples for each chemical co
taminant of concern. Superficially (graphically) examine each set of
analytical data for obvious departures from normality.

Calculate X, s2, the standard deviation (s), and sg for each set of
analytical data by, respectively, Equations 2a, 3a, 4, and 5 (Table 1),

If X for a chemical contaminant is equal to or greater than the |
applicable RT (Equation 7; Table 1)) and is believed to be an accurate
estimator of y, the contaminant is considered to be present in the

waste at a hazardous concentration and the study is completed. Otherwise,
continue the study. In the case of a set of analytical data that does

not exhibit obvious abnormality and for which x is greater than s2,
perform the following calculations with nontransformed data. Otherwise,

X is agout equal to s2) or the arcsine transformation (if X is less
than s2) and performing all subsequent calculations with transformed
data. Square root and arcsine transformations are defined by, respect-
ively, Equations 10 and 11 (Table 1).

Determine the CI for each chemical contaminant of concern by Equation 6
(Table 1) and Table 2. If the upper limit of the CI is less than the
applicable RT (Equations 6 and 7; Table 1), the chemical contaminant is
not considered to be present in the waste at a hazardous concentration
and the study is compieted. Otherwise, the opposite conclusion is Ql

tentatively reached.
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8. [f a tentative conclusion of hazard is reached, reestimate the total
number of sampies (n2) to be collected from the waste by use of
Equation 8 (Table 1) and Table 2. When deriving np, employ the newly
calculated (not preliminary) values of X and s¢. I[f an additional nz - nj
samples of waste cannot reasonably be collected, the study is completed
and a definitive conclusion of hazard is reached. Otherwise, collect
an extra nz - nj sampies of waste.

9. Repeat the basic operations described in Steps 3-8 until the waste is
Jjudged to be nonhazardous or, if the opposite conclusion continues to
be reached, increased sampling effort is impractical.

Hypothetical Exampie
Step ‘

l. The preliminary study of barium levels in the elutriate of four EP
toxicity tests conducted with sludge collected from the lagoon several
years ago generated values of 86 and 90 ppm for sludge obtained from
the upper third of the lagoon and values of 98 and 104 ppm for sludge
from the lower two-thirds of the lagoon. Those two sets of values are
not judged to be indicative of nonrandom chemical heterogeneity (strati-
fication) within the lagoon. Therefore, preliminary estimates of
X and s2 are calculated as: :

n
X,
% - 1'1n . 8 + 90 u 98 + 104 , 94,50, and (Equation 2a)
n . n
t X% - (z x,)%n
2 =1 | jap ] -
2. — ' (Equation 3a)

- 3.916.00 - 35,721.00 . g5, 00.

2. Based on the preliminary estimates of X and s2, as well as
the knowledge that the RT for barium is 100 ppm,

¢, 52 2
n .20 (1.6387)(65.00) . 5,77, (Equation 8)
'1 '5¢ 5.50°
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As indicated above, the appropriate number of sludge samples (ni) to
be collected from the lagoon is six. That number of samples (p%us
three extra samples for protection against poor preliminary estimates
of X and s2) is collected from the lagoon by a single randomization
process (Figure 2). All sampies consist of the greatest volume of
sludge that can be practically collected. The three extra samples are
suitably processed and stored for possible later analysis.

The six samples of sludge (ny) designated for immediate analysis
generate the following concentrations of barium in the EP toxicity
test: 89, 90, 87, 96, 93, and 113 ppm. Although the value of 113 ppm
appears unusual as compared to the other data, there is no obvious
indication that the data are not normally distributed.

New values for X and s and associated values for the standard
deviation (s) and sy are calculated as:

n
L X
xedll 8323007 290+ 33+ 113 . 94,67,  (Equation 2a)
n n
g X% - (2 X,)/m
2 4= 1 qap | .
s° = e (Equation 3a)
. 54,224.00 = 53,770,67 . 9967,
s = \/;5 = 9,52, and (Equation 4)
s; = s/\n = 9.52/4/6 = 3.89. (Equation 5)

The new value for x (94.67) is less than the RT (100). In

addition, X is greater (only siightly) than s2 (90.67) and, as
previously indicated, the raw data are not characterized by obvious
abnormality. Consequently, the study is continued, with the following
calculations performed with nontransformed data.

CL = x*t o0 Sz = 94.67 + (1.476)(3.89) (Equation 6)

= 94.67 * 5.74.

Since the upper limit of the CI (100.41) is greater than the applicable ”

RT (100), it is tentatively concluded that barium is present in the
sludge at a hazardous concentration. ‘
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8. n is now reestimated as:

2 2
L. Fe0% T (1.476%)(90.67)
2 2

5.33°

= 6.95. (Equation 8)

The value for np (v7) indicates that an additional (np - ny = 1)
siudge sample should be collected from the iagoon.

9. The additional sampling effort is not necessary because of the three
extra samples that were initially collected from the lagoon. All extra
samples are analyzed, generating the following levels of barium for the
EP toxicity test: 93, 90, and 91 ppm. Consequently, X, sZ, the stan-
dard deviation (s), and s3 are recalculated as:

n
z x‘i
- =l +90+...+*091
X = 1 = 89 q' - -- = 93,586, (Equation 2a)
n 9 .
n n
L Xf - zxi)Z/n
2 i=} i=l
§° = (Equation 3a) q
ne-1
. 79,254.00 - 78,773.78 - 60.03,
8
S thz = 7,75, and (Equation 4)
sg = s/ Jn=7.75/9 = 2.58. (Equation 5)

The value for x (93.56) is again less than the RT (100), and there is no
indication that the nine data points, considered collectively, are abnor-
mally distributed (in particular, X is now substantially greater than s2).
Consequently, CI, calculated with nontransformed data, is determined to be:

CI = X+t ,osz = 93.56 + (1.397)(2.58) (Equation 6)

= 93.56 + 3.60. -

The upper limit of the CI (97.16) is now less than the RT of 100.
Consequently, it is definitively concluded that barium is not present
in the sludge at a hazardous level.

ARIOCIL30
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1.1.3.2 Stratified Random Sampling

Stratified random sampling (Box 2) is conducted by general procedures
that are similar to the procedures described for simple random sampling. _The
only difference is that, in stratified random sampling, values of X and s
are calculated for each stratum in the population and then integrated into
overail estimates of those statistics, the standard deviation (s), sg,
and the appropriate number of samples (n) for all strata.

The hypothetical example for stratified random sampling (Box 2) is based
on the same nine siudge samples previously identified in the example of
simple random sampling (Box 1) so that the relative efficiencies of the two
sampling strategies can be fully compared. The efficiency generated through
the process of stratification is first evident in the preliminary estimate of
n (Step 2 in Boxes 1 and 2), which is six for simple random sampling and four
for stratified random sampiing. (The lesser value for stratified sampling
is the consequence of a dramatic decrease in s, which more than compen-
sated for a modest increase in 4.) The most relevant indication of sampling
efficiency is the value of sg, which is directly employed to calculate
the CI. In the case of simple random sampling, sy is calculated as 2.58 (Step 9
in Box 1), while, for stratified random sampling, s3 is determined to be 2.35
(Steps and 5 and 7 in 80ox 2). Consequently, the gain in efficiency attributable
to stratification is approximately 9% (0.23/2.58).

1l.1.3.3 Systematic Random Sampling

Systematic random sampling (Box 3) is implemented by general procedures
that are identical to the procedures identified for simple random sampling.
The hypothetical example for systematic random sampling (Box 3) demonstrates
the bias and imprecision that are associated with that type of .sampling when
unrecognized trends or cycles exist in the population,

1.1.4 Special Considerations

The preceding discussion has addressed the major issues that are critical
to the development of a reliable sampling strategy for a solid waste. The
remaining discussion focuses on several "secondary" issues that should be
considered when designing an appropriate sampling strategy. These secondary
issues are applicable to all three of the basic sampling strategies that have
been identified. ‘ : :

ARIO L3I
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STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES ARE

PRESENT AT HAZARDOUS LEVELS = STRATIFIED RANDOM SAMPLING OF WASTES

Step
1'

2.

4,

5.

6.

General Procedures

Obtain preliminary estimates of X and s2 for each chemical
contaminant of a solid waste that is of concern. The two above-
identified statistics are calculated by, respectively, Equations 2b
and 3b (Table 1).

Estimate the appropriate number of samples (n%) to be collected
from the waste through use of Equation 8 (Table 1) and Table 2.
Derive individual values of nj for each chemical contaminant of
concern. The appropriate number of samples to be taken from the
waste is the greatest of the individual nj values,

Randomly collect at least ny sampies (or n2 - n1, n3 - n2, etc.
samples, as will be indicated later in this box} from the waste
(collection of a faw extra samples will provide protection against
poor preliminary estimates of x and 52). If sx for each stratum
(see Equation 3b) is believed to be an accurate estimate, optimaily
allocate samples among strata (i.e., allocate samples among strata
so that the number of samples collacted from each stratum is directly
proportional to sy for that stratum)., Otherwise, proportionaily
allocate sampies among strata according to size of the strata.
Maximize the physical size (weight or volume) of all samples that
are collected from the strata.

Analyze the ny (or nz - n1, n3 = np, etc.) samples for each chemical
contaminant o} concern., %uperficially (graphically) examine each
set of analytical data from each stratum for obvious departures from
normality. .

Calculate X, s, the standard deviation (s), and s3 for each set
?; a?alygical data by, respectively, Equations 2b, 3b, 4, and 5
able 1),

If X for a chemical contaminant is equal to or greater than

the applicable RT (Equation 7; Table 1) and is believed to be an
accurate estimator of y, the contaminant is considered to be present
in the waste at a hazardous concentration and the study is completed.
Otherwise, continue the study. I[n the case of a set of analytical
data that does not exhibit obvious abnormality and for which x

is greater than s2, perform the following calculations with
nontransformed data. Otherwise, consider transforming the data by
the square root transformation (if X is about equa] to s2)

or the arcsine transformation (if i is less than s2) and

performing all subsequent calculations with transformed data.

Square root and arcsine transfomi:ienﬁa‘ra defiRdd by, respectively,
Equations 10 and 11 (Table 1). R -
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7. Determine the CI for each chemical contaminant of concern by Equation

6 (Table 1) and Table 2. If the upper limit of the CI is less than

the applicable RT (Equations 6 and 7; Table 1), the chemical contaminant

is not considered to be present in the waste at a hazardous concen-

tration and the study is compieted. OQtherwise, the opposite conclusion

is tentatively reached.

8. [f a tentative conclusion of hazard is reached, reestimate the total
number of samples (np) to be collected from the waste by use of
Equation 8 (Table 1) and Table 2. When deriving na, emplioy the
newly calculated (not preliminary) values of x and s, If an
additional np - n% samples of waste cannot reasonably be collected,
the study is completed and a definitive conciusion of "hazard is
reached. Otherwise, collect an ‘extra n2 - ny samples of waste.

9. Repeat the basic operations described in Steps 3-8 until the waste is

judged to be nonhazardous or, if the opposite conclusion continues to
be reached, increasad sampling effort is impractical.

Hypothetical Example

1. The preliminary study of barium levels in the elutriate of four EP
toxicity tests conducted with sludge collected from the lagoon several
years ago generated values of 86 and 90 ppm for sludge obtained from
the upper third of the lagoon and values of 98 and 104 ppm for sludge
from the lower two-thirds of the lagoon. Those two sets of values are
judged to be indicative of nonrandom chemical heterogeneity (two_
strata) within the lagoon. Therefore, preliminary estimates of x
and s2 are calculated as:

. .
X= T wkik . £1)(88.00) + (2)(101.00) 96.67, and - (Equation 2b)

k=1

r .

Sz = 3 Hksf =z (1)(2’00) + (2)(18.00) 14.67. (Equation 3b)
kal 3

2. | Based on the preliminary estimates of X and sZ, as well as the

knowledge that the RT for barium is 100 ppm, :
tz s2 2
= 020 = (1.368 )(14.67) = 3.55. (Equation 8)
5 3.33%

"
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As indicated above, the appropriate number of sludge samples (ny) to
be collected from the lagoon is four. However, for purposes of
comparison to simple random sampling (Box 1), six samples (plus

three extra samples for protection against poor preliminary estimates
of x and 52) are collected from the lagoon by a two-stage random-
ization process (Figure 2). Because 5y for the upper (2.12 ppm) and
lower (5.66 ppm) strata are not believed to be very accurate estimates,
the nine sampies to be collected from the lagoon are not optimally
allocated between the two strata (optimum allocation would require two
and seven samples to be collected from the upper and lower strata,
respectively). Alternatively, proportional allocation is employed -
three samples are collected from the upper stratum (which represents
one-third of the lagoon), and six samples are taken from the lower
stratum (two-thirds of the lagoon). All samples consist of the
greatest volume of sludge that can be practically collected.

The nine samples of sludge generate the following concentrations .

of barium in the EP toxicity test: upper stratum - 89, 90, and 87 ppm;
lower stratum - 96, 93, 113, 93, 90, and 91 ppm. Although the value
of 113 ppm appears unusual as compared to other data for the lower

stratum, there is no obvious indication that the data are not normally
distributed.

New values for X and s2 and associated values for the standard
deviation (s) and s3 are calculated as:

X = g “kik ; Kl)(8§-57)'+ (g)(gs.oql = 93,56, (Equation 2b)
k=1

SZ = kgl Nk55 = illiéiégl + Lgli%§=§gi s 49,84, (Equation 3b)

s s /;5- 7.06, and (Equation 4)

sg = sifn = 7.06/ J3 = 2.3, (Equation 5)

The new value for x (93.56) is less than the RT (100). In addition,
X is greater than s2 (49.84) and, as previously indicated, the raw
data are not characterized by obvious abnormality. Consequently, the
study is continued, with the following calculation performed with
nontransformed data.

CI = X%t o5z = 93,56 + (1.397)(2.35) (Equation 6)
= 93.56 + 3.28.

| 3k
- The upper limit of the CI (96.84) is Ié%giéhghxéﬁe applicable RT (100).

Therefore, it is concluded that barium is not present in the sludge at
a hazardous concentration.

o
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BOX 3. STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES
ARE PRESENT AT HAZARDOUS LEVELS - SYSTEMATIC RANDOM SAMPLING

Step
l.

Step

General Procedure

Follow general procedures presented for simple random
sampling of solid wastes (Box 1).

Hypothetical Examgje

The example presented in Box 1 is applicable to systematic random
sampling with the understanding that the nine sludge samples obtained
from the lagoon would be collected at equal intervals along a tran-
sect running from a randomly selected location on one bank of the
lagoon to the opposite bank. I[f that randomly selected transect
were established between Units 1 and 409 of the sampling grid
(Figure 2) and sampling were performed at Unit 1 and, thereafter,

at three-unit intervals along the transect (i.e., Unit 1, Unit 52,
Unit 103, . . . , and Unit 409), it is apparent that only two
sampies would be collected in the upper third of the lagoon, while
seven samples would be obtained from the lower two-thirds of the
lagoon. If, as suggested by the barium concentrations illustrated
in Figure 2, the lower part of the lagoon is characterized by
greater and more variable barium contamination than the upper part
of the lagoon, systematic random sampling along the above-identified
transect, by placing undue (disproportionate) emphasis on the lower
part of the lagoon, might be expected to result in an inaccurate
(overestimation) and imprecise characterization of barium levels in
the whole lagoon, as compared to either simple random sampling

or stratified random sampling., Such inaccuracy and imprecision,
which is typical of systematic random sampling when unrecognized
trends or cycles occur in the population, would be magnified 1f,.for
example, the randomly selected transect were established solely in
the lower part of the lagoon, e.g., between Units 239 and 255 of the
sampling grid.

ARID1L35
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l1.1.4.1 Composite Sampling

In composite sampling, a number of random samples are initially collected
from a waste and combined into a single sampie, which is then analyzed for
the chemical contaminants of concern. The major disadvantage of composite
sampling as compared to noncomposite sampling is that information concerning
the chemical contaminants is lost, i.e., edch initial set of samples generates
only a single estimate of the concentratiorn of each contaminant. Conseguently,
since the number of analytical measurements (n) is small, sz and t, 620 are
large, thus decreasing the likelihood that a contaminant will be judged to
occur in the waste at a nonhazardous level (refer to appropriate equations .
Table 1 and to Table 2). A remedy to that situation is to collect and
analyze a relatively large number of composite samples, thereby offsetting
the savings in analytical costs that are often associated with composite
sampiing, but achieving better representation of the waste than wouid occur
with noncomposite sampliing. .

The appropriate number of composite sampies to be collected from a solid
waste is estimated by use of Equation 8 (Table 1) as previously described for
the three basic sampling strategies. In cocmparison to noncomposite sampling,
composite sampling may have the effect of minimizing between-sample variation “
(the same phenomenon that occurs when the physical size of a sample is
maximized), thereby reducing somewhat the number of samples that must be
collected from the waste.

l.1.4.2 Subsampling

The variance (s2) associated with a chemical contaminant of a
waste consists of two components in that:

sz =2 ﬁ, (Equation 12)
s m :

with s2 = a component attributable to sampling (sample) variation, s =

a companent attributable to analytical (subsampie) variation, and m & number
of subsamples. In general, s should not be allowed to exceed one-ninth

of s, If a preliminary stud? indicates that s exceeds that threshold,

a saﬁpling strategy invoiving subsampiing should be considered. In such a
strategy, a number of replicate measurements are randomly made on a relatively
limited number of randomly collected sampies. Consequently, analytical

effort is allocated as a function of analytical variability. The efficiency
of that general strategy in meeting regulatory objectives has already been
demonstrated in the previous discussions of sampliing effort.

[
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The appropriate number of samples (n) to be collected from a solid waste
for which subsampling will be employed is again estimated by Equation 8 '
(Table 1). In the case of simple random sampling or systematic random
sampling with an equal number of subsamples analyzed per sample:

n ‘
x= L Xi/n, (Equation 13)
i=]

with Xi = sample mean (calculated from values for subsampies) and n = number of
samples. Also,

n n |
DRz i)
52 L iz __ =t ______. (Equation 14)
n=-1

The optimum number of subsamples to be taken from each sampie (m opt. ) is
estimated as:

Sa (Equation 15)

m 2 o

(opt.) * 55

when cost factars are not considered. The value for sz is calculated from
available data as:

nomo, fz
o A=l =l , (Equation 16)
a n(m-1)

and sg, which can have a negative charaéteristic, is defined as:

- Sa | (Equation 17)

S E ————

S m

with s calculated as indicated in Equation 14.

In the case of stratified random sampiing with subsampling, critical
formulas for estimating sample size (n) by Equation 8 (Table 1) are:

: = ¢ " (Equation 2b)

X
kmp K’

ARIOIL3Y



Special Considerations / 25

with X; = stratum mean and Wy = fraction of population represented by Stratum X
(number of strata, k, ranges from 1 to r). In Equation 2b, Xy for each stratum
is calculated as the average of all sample means in the stratum (sample means
are calculated from values for subsamples). In addition:

2 . E 2 (Equation 3b)
S kslwksk s .

-

with sE for each stratum calculated from all sample means in the stratum.
The optimum subsampiing effort when cost factors are not considered and all
replication is symmetrical is again estimated as:

. s
M(opt.) = E§' , with (Equation 15)
r n m )
I § T Xfia‘ - ¢ zxm)z/m
.. = k=l {=] j=1 , and (Equation 18)
a ra (m - 1) ‘l“'
2
S -Sa (Equation 17)
-

with s2 derived as shown in Equation 3b.

1.1.4.3 Cost and Loss Functions

The cost of chemically characterizing a waste is dependent on the_
specific strategy that is employed to samplie the waste. For example, in the

case of simple random sampling without subsampiing, a reasonable cost function
might be:

C(n) = Co + Cln . (Equation 19)

with C(n) = cost of employing a sample size of n, Cy = an overhead cost
(which'is independent of the number of samples that are collected and analyzed),
and Cy = a sample-dependent cost. A consideration of C(n) mandates an
evaluation of L(,), which is the sample-size-dependent expected financial

loss related to the erroneous conclusion that a waste is hazardous. A simple
loss function is: ﬁ

RR101L38
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as? (Equation 20)
L(n ) = — s

with @ = a constant related to the cost of a waste management program if the
waste is judged to be hazardous, s¢ = sample variance, and n = number of
samples. A primary objective of any sampling strategy is to minimize C(n

+ L(p). Differentiation of Equations 19 and 20 indicates that the number of
samples (n) which minimize C(p) + L(n) is:

as (Equation 21)

As is evident from Equation 21, a comparatively large number of sampies (n)
is justified if the value of a or s is large, whereas a relatively smail
number of sampies is appropriate if the value of C; is large. These .
general conclusions are valid for any sampling strategy for a solid waste.
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Hess Environmental Laboratories
Environmentalists and Laboratory Analysts )

112 North Courtland Street, PO. Box 268, East Stroudsburg, Pennsylvania 18301
Phone (717) 421-1550, Fax (717) 421-6720 .

TAAD- O3 -O\

April 5, 1990 . s

OH Materials

4 Research Way
Princeton, NJ 08540
c/o Chris Zwiebel

Re: Tonolli Water Results

Sampled By ¢ C.Z.
RESULTS

Parameter System Influent System Effluent Methodology

Lead - Total (mg/1l) 3.08 0.016 EPA No. 239.1

Lead ~ Dissolved (mg/l) 1.61 0.012 ' EPA No. 239.1

Copper - Total (mg/l) 0.041 - 0.010 EPA No. 220.2

Copper - Dissolved (mg/l) 0.028 . <0.001 EPA No. 220.2

Iron - Digsolved (mg/l) 0.027 <0.005 EPA No. 236.1

Antimony (mg/l) 0.161 0.081 EPA No. 204.2
. Beryllium (mg/1) 0.010 <0.005 EPA No., 210.2

Cadmium (mg/1) 0.03A 0,017 EPA No. 213.2

Silver (mg/l) 0.0015 <0.0005 EPA No. 272.2

Tin (mg/1) 0.013 0.005 EPA No. 282.2

Zine (mg/l) 0.27 0.073 EPA No. 289.1

Date Sampled , L/2/90 L/2/90

Time Sampled 1055 1100

Sample No. 8839 88Lo
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