
Hess Environmental Laboratories,
i".:;MnniiiU';!li!ii»i- iiui I..IIUT.IIHP. \."..i!'. »r -
. !i'4 I'.'irk A\r!iik-. "i :°"ij(i-iHHXr. IVjui-v.\.IMI.. '- i'«
'[MfphinK-i717i L'! 1.")."ii.

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.

7/7/89
OU2 - First .Cell Eff.
1100 !
Client
7/7/89
1557

RESULTS

Parameter. Results (mg/l)

Lead - Total 0.067

Lead - Dissolved —•—

Copper - Total 0.08U

Michagfl. L. Klusarî
Laboratory Director*

HESS ENVIRONMENTAL LABORATORIES

BRIOI231*
A Division of R. K. R. Hess Associates.



Hess EnvironmentaJ Laboratories.
H:ivinintiK-:iMii>i~ mri Lilii>(;i(i>t'v \nalvM-.
;iU I'ark \\fiiuc. •vr'uiUMJun.'. iVnn-viv.mi.i :>.;iin
Ick-phiiiii1 i717'i IL'l-l.'oi).

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.

7/7/89
OU3 - Clairfer Eff.
10U5
Client
7/7/89 '
1158

RESULTS

Parameter. Results (mg/1)

Lead - Total 0.163

Lead - Dissolved __

Copper - Total 0.2̂ 0

Michael
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

8RIOI235

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



Hess Environmental Laboratories.
Knvinmmeiitalists and laboratory Analysis.
.'?04 Park AvvniH'. St roudslnira. Priinsvlvania IK.'itio.
Telephone (717) 421-1550.

July 11, 19.89

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

Re: Wastevater Analysis

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

7/8/89

0800
Client
7/8/89
1567

- System Effluent

RESULTS

•Parameter . Result (mg/l)

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
Zinc ' ' 0.022
Aluminum 0.68
Boron O.l6
Tin 0.092
Iron - Total 0.021
Iron - Dissolved 0.020
Phenols - Total ———

UD
CO
CM

CD
Michael L. KLuse
Laborati

K. R. Hess Associates.



Hess Environmental Laboratories.
Environmentalists and laboratory Analysts. •
.'!(14 Park Avenue. Slroudsburg. IVnnsylvania !X!fi<>.
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.

7/8/89
- 8.68

0800
Client
7/8/89
1568

RESULTS

Parameter. , Results (mg/l)

Copper - Dissolved 0.03U

Lead - Dissolved 0.017

/Yl P KO, -.Lll̂ Lb̂ a
MichaeVL. Klusarip
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
KnvironiiH'iilalists and Lilxiratory Analysis.
ii()4 Park Avenue. Siroudsburu. 1'eiinsvivania IH.'KiO.
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.

7/8/89

0800
Client
7/8/89
1569

- 9.6U

RESULTS

Parameter. Results (mg/1)

Copper - Dissolved 0.054

Lead - Dissolved 0.022

Michael'L. Klusarî z
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

ARIOI238
A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
Environmentalists and L'ilx)ratory Analysts.
304 Park Avenue. St roudsburg. IVnnsvivania !8.'!(i().
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.

7/8/89
OU7 - 10.75(3)
0800
Client
7/8/89
1570

RESULTS

Parameter. Results (mg/1)

Copper - Dissolved • 0.011

Lead - Dissolved 0.0023

Michae]
Laboratory Directol

HESS ENVIRONMENTAL LABORATORIES

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

\0\239



:.%
Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Slroudsburg. Pennsylvania !8.'!h'0.
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.

7/8/89
OU8 - 10.83
0800
Client
7/8/89
1571

RESULTS •

Parameter. Results (mg/l)

Copper - Dissolved 0.066

Lead - Dissolved 0.05U

Michael £. Klusaritz,
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
Environmentalists and l.alx>rafory Analysts.
304 Park Avenue. Si roudsburtr, Pennsylvania !8.'5<>0.
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.

7/8/89
OU9 - 11.03
0800
Client
7/8/89
1572

RESULTS

Parameter. Results (mg/l)

Copper - Dissolved 0.066

Lead - Dissolved 0.05U

Michael t. Klusarii
Laboratory Directorx

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories,
Envimnmentalists and Laboratory Analysts.
,'i()4 Park Avenue. Si roudsbiinj, Pennsylvania !cH.'!(>0.
Telephone (717) 421-1550.

July 11, 1989

Holiday Inn
Res 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.

7/8/89050 - 11.UT0800
Client.
7/8/89
1573

RESULTS

Parameter. _ Results (mg/1)

Copper - Dissolved 0.067

Lead - Dissolved 0.067

Michaelfc. Klusarit
Laboratory Director"

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
Environmentalists and Lalx>ratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania !8.'M).
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,

7/8/89
051 - Pool Eff
0800
Client
7/8/89

RESULTS

Parameter. Results (mg/l)

Lead - Total 0.0058

Lead - Dissolved ——

Copper - Total 0.008

Michael L. Klusar̂ tz
Laboratory Directoi

HESS ENVIRONMENTAL LABORATORIES

&RIOI2l»3
A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
Environmentalists and laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania !H.'!W).
Telephone (7 17) 42 1- 1550.

July 11,

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

•If

Re: Wastewater Analysis

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

7/8/89
052 - Upstream
0800
Client
7/8/89
1575

RESULTS

Parameter. Results (mg/1)

Lead - Total . <0.001

Lead - Dissolved ———

Copper - Total <0.003

Michael L.
Laboratory Director̂

HESS ENVIRONMENTAL LABORATORIES
ARID I 2«*I*

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



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
.'MM Park Avenue. Stroudsburu. Pennsylvania !8.'!(io.

' Telephone (7.17) 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.

7/10/89
053 - System Eff
0600
Client
7/10/89
1601

RESULTS

Parameter . Result (mg/l)

Antimony <0.02
Arsenic 0.009
Beryllium <0.005
Cadmium 0.0009
Copper 0.006
Lead 0.0023
Nickel O.OlU
Selenium <0.003 .
Silver 0.0017
Zinc 0.020
Aluminum . 0.63 ir->
Boron <0.10 ~L?
Tin 0.081
Iron - Total 0.017
Iron - Dissolved O.OlU
Phenols - Total __—

Laboratory
K. R. Hess Associates.



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania l.M.'ido.
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 7/10/89
Sample I.D. c
Time Sampled 0605
Sampled By Client
Date Received 7/10/89
Lab Sample No. 1600

- First Cell Eff

RESULTS

Parameter. Results (mg/l)

Lead - Total 0.120

Lead - Dissolved ___

Copper - Total 0.320

Michael L. Klusaritz'
] Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania !H.'i(iO.
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.

7/10/89
055 - Second Cell Eff
0607.
Client
7/10/89
1599

RESULTS

Parameter. ' Results (mg/l)

Lead - Total 0.036

Lead - Dissolved ———

Copper - Total 0.071

Michael L. KlusariS
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

ARIOI2U
A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
.-Environmentalists ana Laboratory .\r.aivst».
•:i>4 Park Avenue, .xrouasouni. iVnr.svivama iS-.tin.
Telephone 1717) 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.

7/12/89
056 - System Eff
0500
Client
7/12/89
16U9

RESULTS

Parameter . Result (mg/l)

Antimony <0.02
Arsenic 0<OQ5
Beryllium <0.005
Cadmium O.OOU
Copper ; 0.075
Lead 0.013
Nickel 0>088
Selenium • o.ook
Silver 0.013
Zinc 0.02U
Aluminum 5.99
Boron 0!l3
Tin 0.10U
Iron - Total 0.20
Iron - Dissolved 0.20
Phenols - Total _J__
Chromium 0.008

Michael/L. KLusarilfz

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



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania !83(i().
Telephone (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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

7/12/89
057 - Second Cell Eff.
0510
Client
7/12/89
1650

RESULTS

Parameter. Results (mg/l)

Lead - Total 0.078

Lead - Dissolved ——

Copper - Total 0.199

Cadmium 0.013

Silver 0.02U

-OLL
Michael L. Klusaritz<
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
l n t l ' i t k V.cniii •-': "t'l-I'Mi1.'. I'rnn-i ••..HIM '>.'.» in
lI'l.-|)hi.iu-'7!7> IL'I I.V,i).

July 18, 198"9

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

mm

Re: Wastewater Analysis

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

7/13/89
058 - System Effluent

Client
7/13/89
1685 • '

RESULTS

Parameter Result (mg/l)

Antimony
Arsenic 0.013
Beryllium <0.005
Cadmium 0.0017
Copper 0.010
Lead • 0.0028
Nickel 0.030
Selenium 0.009
Silver 0.0011
Sine 0.018
Aluminum U . 10
Boron <0.10
Tin ' 0.091*
Iron - Total 0.036
Iron - Dissolved 0.030
Phenols - Total ——

Michael L./.Klusaritz
Laboratory Director

K. R.



Hess Environmental Laboratories.
Environmentalists and Laboratory Analyst*.
304 Park Avenue. Stroudsburg, Pennsylvania !8.'M>.
Telephone (717) 421-1550.

July 13, 1-989

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

Re: Waste-water Analysis

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

7/13/89
059 - First Cell Eff

Client
7/13/89
1683

RESULTS

Parameter. Results (mg/l)

Lead - Total O.OlU

Lead - Dissolved —-—

Copper - Total 0.067

Silver - Total 0.012

Michael L. Klusarit<
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



-_ -it,

Hess Environmental Laboratories.
Environmentalists and Laboratory Analysis.
304 Park Avenue. Stroudsburg. Pennsylvania !S.'i(i().
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.

7/13/89
060 - Pool

Client
7/13/89

RESULTS

Parameter. Results (mg/l)

Lead - Total O.OOUO

Lead - Dissolved ___

Copper - Total 0.012

Silver - Total 0.0031

Micha^
Laboratory Directk

HESS ENVIRONMENTAL LABORATORIES

ftRlOI252
A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
EnvinnimenialM- and Laboratory AnaK -i-.
.501 Park Avenue. Slu-udr-bun,'. Pi-!iiiN\K.uiia !S Kid
relepltone(7l7M21-15;'0.

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.

7/1U/89
06l - System Eff

Client
7/1U/89
1980

RESULTS

Parameter Result (mg/l)

Antimony 0.
Arsenic 0.011
Beryllium < 0.005
Cadmium . 0.0018
Copper 0.007
Lead 0.0010
Nickel O.OlU
Selenium 0.006-
Silver 0.0023
Zinc O.OlU
Aluminum • 2.30
Boron 0.18
Tin 0.075
Iron - Total 0.030
Iron - Dissolved 0.030
Phenols - Total ———
Chromium ' O.OOU2

RB 1.0 WJ&33. L. KLusaritz<
Laboratory Director

\,t*;.-r*...,,.f o



Hess Environmental Laboratories.
E:ivipinmfnt:iii>i* nut l..itx>rat»rv \ii.iiv-i-.
.;i"4 P'irk .\\vnue. .Nr'iijrUnun.'. Pi-:in-viv..!;i.i l^.:i,(\

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.

7/1̂ /89
062 -• 1st Cell Eff.

Client
7/W89
1981

RESULTS

Parameter Results (mg/1)

Lead - Total . 0.088

Lead - Dissolved ——

Copper - Total 0.206

Michael
Laboratory Director _

HESS ENVIRONMENTAL LABORATORIES

A Division of R. K. R. Hes.s Associates. "



Hess Environmental Laboratories.
H:nirnnnuTitaii>l- .ind i..innnti.r\ \:\u\ -N
',n.l Pirk \\enue. SirMiishuru. Pi ::n>uvani.i i- 'tin
Telephone'7l7i421-1,~>.~<>.

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.

7/1U/89
063 - 2nd Cell Eff.

Client
T/lU/89

-1982

RESULTS

Parameter ' Results (mg/l)

Lead - Total 0.038

Lead - Dissolved ——•

Copper - Total 0.18U

Michael L.jKlusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATO]

ARI 01255
A DKision of R. K. R. Hess Associates.



Hess Environmental Laboratories.
K:ivir»nn;rntaiist~ mil L.ib'intnrv \ii.iiv--t-
.!iit Park \vt-nue. .'<i:'"ii(i>bury. Pf!in>vivain;i IS.'.iin.
IMephotie >717) 41'1-1."iti.

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.

7/1U/89
06U - 3rd Cell Eft.

Client

1983

RESULTS

Parameter • Results (mg/1)

Lead - Total 0.076

Lead - Dissolved ———

Copper - Total 0.190

ZLL^L,
Michael L.1 Klusaritz C \
Laboratory Director \~J

HESS ENVIRONMENTAL LABORATORIES

ARIOI2S6
A Division of R. K. R. Hess Associates.



H*53 Environmental Laboratories.
Eijvil'nnir.irr.i.:-^ ..:vi L.i!»>r;i:"r» \\;..:\ >: -

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.

7/1U/89
065 - Uth Cell Eff.

Client
T/lU/89
198U

RESULTS

Parameter Results (mg/1)

Lead - Total 0.0022

Lead - Dissolved ——

Copper - Total 0.012

Michael Li KLusaritz
Laboratory Director V )
HESS ENVIRONMENTAL LABOR3»06lES

MLK/dm

BRIOI257
A Division ot R k" R H^<» Wi/u-i-iru-:



/£>'

Hess Environmental Laboratories.
|-jn:t"n:it' ' I •!!-' • !f'l I ..''»•: •'••• '. v" l!'. -' - :
.'.I'll1'!-: V.i !i:n -I i .',,1 .i.ir • I' • M. >. li. ,|..., K 'I,H ,
!Hr|)h'.ni' 717' ll'l I,'."H ''.

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.

7/17/89
066 - System Effluent
0500 '.
Client
7/17/89

RESULTS

Parameter ; Result (mg/1)

Antimony 0.038
Arsenic 0>017
Beryllium . <0.005
Cadmium 0.0036
c°PPer 0.008
Lead 0.0023
Nickel . 0<022
Selenium O.OOj
Silver 0%0028
zinc ; <o.oo5
Aluminum 10.I1
Boron g 2^
Tin o!u27
Iron - Total 0.0g0
Iron - Dissolved 0.071
Phenols - Total _^__
Chromium ' 0.017

&R 101258 Michael
Laboratory Director

f R. K. R. H<— .\-..,,-i.T—



& Hess Environmental Laboratories.
!n4 Pan-. V.i ".ur. ^ir'tieUi
Telephone • 717) Hi 1 •!."•'i.

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.

7/17/89 '
067 - Carbon Filter
0530
Client
7/17/89

RESULTS

Parameter Results (mg/l)

Lead - Total 0.056
Cadmium - Total 0.0lU
Copper - Total O.OU2
Silver - Total 0.026

Michael LELusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

MLK/dm

AR-iffl259
A Division of R. K. R. Hess A>̂ x:iates.



Hess Environmental Laboratories.

'leifphnne * 717) 4U1-!"m.

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.

7/19/89
068 - System Eff.

Client
7/19/89
2607

RESULTS

Parameter Result (mg/1)

Antimony 0.130
Arsenic 0.038
Beryllium <0.005
Cadmium <0.001
Copper O.OOU
Lead ' 0.0013
Nickel . 0.021
Selenium 0.017
Silver 0.0021;
Zinc 0.008
Aluminum
Boron •
Tin
Iron - Total
Iron - Dissolved •
Phenols - Total
Chromium 0.003

R. K. R. Hess Associates.

Michael L."Etĝ -i|tQ \ Zuul
Laboratory /Direct or N^)



Hess Environmental Laboratories.
Environmentalist:- ana Laboratory Anaivscs.
',•'.'• 4 Park Avenue. .-:roua.->oure. Pennsylvania :--\'!:in.
Telephone 1717) 421-1550.

July 20, 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.

7/19/89
069- Carbon Filter Eff

Client
7/19/89
2608

RESULTS

Parameter. Results (mg/l)

Copper 0.19U

Cadmium 0.015

Lead 0.080

Silver O.OOU

Michael I. Klusarit
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
Environmentalists and Laboratory .Analysts.
.'!(>4 Park Avenue. Stroudsburg. Pennsylvania IrfoHO.
Telephone i 717U21-1550.

July 20, 1989--

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

Re: Wastevater Analysis

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

7/19/89
070 - Raw Water

Client
7/19/89
2609

RESULTS

Parameter. Results (mg/l)

Copper 11.70

Cadmium 7.65

Lead U.19

Silver 0.020

' Michael/ L. KLusaiAtz
Laboratory Direct?

HESS ENVIRONMENTAL LABORATORIES

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



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

7/21/89
071 - System Eff.
OUOO
Client
7/21/89
2769

RESULTS

Parameter Result (mg/l)

Antimony • 0.22
Arsenic 0.012
Beryllium <0.005
Cadmium 0.003
Copper ' <0.001
Lead 0.0020
Nickel 0.010
Selenium 0.052
Silver <0.001
Zinc 0.008
Aluminum . .̂27 co
Boron 0.19 °̂
Tin 2.21 ^
Iron - Total 0.071 -_
Iron - Dissolved 0.06U n_
Phenols - Total 0.005 Q-
Chromium • 0.003 —*•

AR 1 Q.MiM&d1- L« Kluaaritz
Laboratory Director

H'K. K. K. Hc.-s Associates.



Hess Environmental Laboratories.
i-'rivironmentaiists ana Laboratory .Analysts.
.104 Park Avenue, .̂ trouasbura. Pennsylvania i,v;rio.
Telephone ( 7171 421-1550.

July 21, 1959

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.

7/21/89
072 - Carbon CelllEff
OU05
Client
7/21/89
2770

RESULTS

Parameter. Results (mg/l)

Copper . 0.237

Cadmium 0.022

Lead 0.109

Silver = 0.020

Michael . Klusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
'""nvironmentalists and Laboratory .-vnaivsts.
!i)4 Park Avenue, ̂ trouasburg. Pennsylvania is.M).
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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

7/21/89
073 - First Cell Eff
OUlO
Client
7/21/89
2771

RESULTS

Parameter. , Results (mg/l)

Copper 0.059

Cadmium 0.009

Lead 0.081

Silver 0.011

Michael u. Klusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

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



Hess Environmental Laboratories.
Environmentalists and Laboratory .\nalysts.
304 Park Avenue. Stroudsburg. Pt-nnsyivania K̂ .'iHO.
telephone 1717) 421-1550.

August U,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.

7-2U--89
- Effluent To Pool

0300
Client

3203

RESULTS

Parameter Result (mg/1)

Antimony 0.590
Arsenic 0.09U
Beryllium <0.005
Cadmium 0.009
Copper Q.8U
Lead 0.100
Nickel 0.071
Selenium 0.021
Silver ' 0.004
Zinc 0.18
Aluminum 8.12
Boron 0.17
Tin • 0.230
Iron - Total I.g2
Iron - Dissolved 1.60
Phenols - Tqtal 0.007
Chromium O.OOU

MAL«^
Osj

oc

Laboratory Director
. K. R. Hess Associates.



Hess Environmental Laboratories.
K:ivironim'm.MiM- IP.'! L-it-i-iMturv \!:.i:'. -;-
'.04 I'.irk Wmir. Mr'-iVJ-^ute. i'i ';n~v.\.,n.i ' v »ii
ll-icphono '717'- IU1 -1 ~.~u.

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.

7/2U/89 .
075 - First Poly Tank
0330
Client
7/2U/89
320U

RESULTS

Parameter Results (mg/l)

Lead - Total 0.160

Lead - Dissolved ——

Copper - Total O.U20

Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

' = . . HRI01267
A niv\!3'«»-!'!?'R. K. R. Hess Associates.



Hess Environmental Laboratories.
K::vir"nnir:i!. :::>:- iiui I..iiiiir;iin
'.nll'.irk V.i •'!'.:<. -"r .i!<Ui>ur_'.
Frit-Jim iiir • 7', 7 JJ !-!.V)i i.

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.

7/2U/89
076 - Second Poly Tank
0335 '
Client
7/2U/89
3205

RESULTS

Parameter Results (mg/1)

Lead - Total 0.091

Lead - Dissolved ; ——

Copper - Total 0.042

Michael t. Klusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

*ftlO-!268A Division of R. K. R. Hes? Ass(x;iates.



Hess Environmental Laboratories.
'• ::v;ri.;',:;-e ••.:.!.!-•- •;•••; ...-- • >r.r •>•;
i4i'irk \vc-:i;r -•- .<•:-'".::•.:. !'•.

July 26, 1-989

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

Re: Wastevater Analysis

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

7/2U/89
077 - First Cell Eff.
03̂ 0
Client
7/2U/89
3206

RESULTS

Parameter Results (mg/1)

Lead - Total 0.053

Lead - Dissolved ——

Copper - Total 0.022

JLi, n
Michaej L. Klusaritz<
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

AH I 01269
A Division i if R. K. R. Ht^< Associates.



Hess Environmental Laboratories.
!-'.:'Airi>i!ii!f!U:ni>t- iii-i i..iiiiir.iini•. \tuK~i-.
:i'4 !':irk \u-ntir. ^'r-'iitr-niir1,1. H 'i:;-v!v.;:;u > .nn
ll-iephim«- '717/ IL'I • 1."."(i.

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.

7/2U/89
078 - Second Cell Eff.
031+5
Client
7/2U/89
3207

RESULTS

Parameter Results (mg/1)

Lead - Total 0.071

Lead - Dissolved -——

Copper - Total ' 0.030

Michael L.
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

,n .P.PM , ARIOI270A Division of R. K. K. Hess Associates.



Hegg Environmental Laboratories.
.I'Ji'.'irk \vt-riui'. .•̂ rouonur.:. iVp.p.v. :v IP.I;.
lelephonc • 717' H'l- !."KI.

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.

7/2U/89
079 - Third Cell Eff,
0350
Client
7/2U/89
3208

RESULTS

Parameter Results (mg/1)

Lead - Total O.OU2

Lead - Dissolved ——

Copper - Total 0.033

Michael
Laboratol

HESS ENVIRONMENTAL LABORATORIES

88101271A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
K:'.\iP'p.ii;t"':.i:î f - in<i l..i!n>r;i'orv \naiv--iv
;ii4 IVirK Vx'iuic. •-'" •ini'iiurj. IVnn.-vK.'iniii !» Inn
i'drphom-• 7I7i !_• I-I.">D.

July 26, 198T9

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.

7/2U/89 j
080 - Fourth Cell, Eff.
0355
Client
7/2U/89
3209 ;

RESULTS

Parameter Results (mg/l)

Lead - Total 0.121

Lead - Dissolved ——•

Copper - Total 0.110

Silver - Total 0.010

M.P.
Michael
Laboratoi

HESS ENVIRONMENTAL LABORATORIES

6R101272
A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
K::v:"'iitv.f!'.:._:-'- ."c: L.ii».r.i'"f. \:;.:<v-;-.
.M.lCirK \\ i •'.••.(.. »•':'• ::c;«'Hirj. !'••::>•.". -.:,: > .t-.n
i'r'.fphtine 7'.7 !_",-i.'.'n.

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.

7/25/89
081 - Fourth Cell Eff.

Client
7/25/89 •
3273

RESULTS

Parameter Results (mg/l)

Lead - 'Total 0.180

Lead - Dissolved ——

Copper - Total 0.090

Michael LV Klusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORY

A Division i>r R. K. R. Hess As.-ociates.
101273



Hess Environmental Laboratories.
!l 14 l';irk \vi-nur. M;I.IK

if'717' IL'l-l.l'iii.

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.

7/25/89 i
082 - First Poly Tank

Client
7/25/89

RESULTS

Parameter Results (mg/l)

Lead - Total ' O.U22

Lead - Dissolved ——

Copper - Total 0.837

; Michael Ly Klusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORY

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



•-«*»

Hess Environmental Laboratories.
K:v.-!r-̂ -.;r<-nt.m>'> mil I..,:-..i.it"r. \r,.;.'.-i-
.i'4 I'.'ii'k \vt-iiiif. ""r iic-our,'. i't'!-.:v-\iV ii;i.; !x ,im.

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.

7/25/89
083 - Second Poly Tank

Client
7/25/89
3275

RESULTS

Parameter , Results (mg/l)

Lead - Total 0.163

Lead - Dissolved ——

Copper - Total Q.22k

Michael L.
Laboratory

HESS ENVIRONMENTAL LABORATORIES

A Division of R. K. R. He^s Associate*. RR10127S



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 : 7/25/89
Sample I.D. : 08U - First .Cell; Eff.
Time Sampled :———
Sampled By : Client
Date Received : 7/25/89 ;
Lab Sample No. : 3276 !

mm^

RESULTS

Parameter Results (mg/l)

Lead - Total 0.20i;

Lead - Dissolved ——

Copper - Total , 0.225

Laboratoryi
HESS ENVIRONMENTAL LABORATORIES

AR101276
A Division of R. K. R. Hess Associates. :



\C°̂
ASM

Hess Environmental Laboratories.
'.nl i'.irk V.rMiif. ^' •• !:i!«.;Miry. i1-—::-^1 i:;i.i - >•«.
rdfj)h»iu- '717' lUl-r.'.'n'.
j

July 26, i"989

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

Re: Wastevater Analysis

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

7/25/89
085 - Second Cell Eff.

Client
7/25/89
3277

RESULTS

Parameter Results (mg/l)

Lead - Total 0.178

Lead - Dissolved ———

Copper - Total 0.093

tt\J>.
Michael L./ Klusarits
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

RRIO'127.7
A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
Environmentalists and Laboratory .Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania 18,'!60.
Telephone (717) 421-1550.

August U, 1989,.

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

Re: Wastevater Analysis

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

7-25-89.
086 - System Effluent

Client
7-25-89
3278

RESULTS

Parameter ' " ! Result (mg/l)

Antimony 0.05U
Arsenic ' 0.06U
Beryllium <0.005
Cadmium 0.0015
Copper Oi010
Lead 0.0017
Nickel 0.01̂
Selenium • 0.013
Silver o!o023
Zinc 0>03it
Aluminum 7.1U
Boron 0[13
Tin 0.50
Iron - Total 0.075
Iron - Dissolved 0.075
Phenols - Total 0.008
Chromium O.OlU

Laboratfrft $1$*
R. Hess Associates.

Michael L. Kluaaritz ^\



Hess Environmental Laboratories.
!-.:!'.irop.r7)cn:aiŵ  •!!'! L.iiv r-itiTv VMJV-MV
mi i'ark Avenue. ̂ ip'Ud.-lnir,'. IV!!;;-v,\,mi;i i.Vt>n
1'dcphoiu- >717i ll!l-l.V>ii.

August U/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.

7-27-89
087 - System Effluent Pool
05̂ 5
Client
7-27-89
331*7

RESULTS

Parameter Result (mg/1)

Antimony 0.11
Arsenic 0.076
Beryllium <0.005
Cadmium 0.010
Copper 0.016
Lead O.OUl
Nickel 0.062
Selenium . 0.089
Silver ' 0.0056
Zinc 0.028
Aluminum 5*68
Boron 0.20Tin • 0.601
Iron - Total 0.18
Iron - Dissolved 0.15
Phenols - Total 0.002
Chromium 0.010

Michael IJnOLtfiaritz
Laboratory Director

"r R- K. R. Hess Associates.



Hess Environmental laboratories.
Environmentalists and Laboratory .Analysts.
.'i()4 Park Avenue. Stroudsburtj. Pennsyivama If
Telephone (717) 421-155().

August 4, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: Matt McCloakey

Re: Wastewater Analysis

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

' Lab Sample No.

7-27-89
088 - First Cell Effluent
0555
Client
7-27-89
33U8

RESULTS

Parameter. -- ' - Results (ms/l)

Copper 0.159

Lead 0.127

Michael L. jdusaritz <
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

ARIOI280
A Division of R. K. R. Hess Associates.



Hess Environmental Laboratories.
Knvimnmentaiist.i and Liborntorv Analyst:..
',}()4 Park Avenue. St roudsbun>. Pennsylvania !S.'5Ho.
Telephone (717) 421-1550.

August U, 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.

7-27-89
089 - Second Cell Effluent
0600
Client
7-27-89
33̂ 9

RESULTS

Parameter. Results (mg/l)

Copper 0.183

Lead 0.13U

Michael L.
Laboratory

HESS ENVIRONMENTAL LABORATO?

A Division of R. K. R. Hess Associates.
RR10128I



Hess Environmental Laboratories.
Environmentalists and Laboratory \nalvsts.
.'504 Park Avenue. Stmudsbur?. Pennsylvania 18.'!HO.
Telephone (717) 421-1550.

August U, 1-989

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

Re: Waatewater Analysis

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

7-27-89
090 « Third Cell Effluent
0605
Client
7-27-89
3350

RESULTS

Parameter. • • Results (mg/l)

Copper 0.128

Lead '. 0.112

Michael L. jfdusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

HRIOI282
A Divistonof R. K. R. Hess Associates.



Hess Environmental Laboratories.
Knvuronmentalists and Laboratory Analysts.
.'504 Park Avenue. StroudsburR. Pennsylvania liSJiliO.
Telephone (717) 421-1550.

August U, J.989

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.

7-27-89
092 - Treated Tank Water
0615
Client
7-27-89
3352

RESULTS

Parameter " Result (mg/lj

Antimony 0.38
Arsenic 0.19
Beryllium < 0.005
Cadmium 0.339
Copper o.UO

Nickel
Selenium
Silver
zinc
Aluminum
Boron
Tin '
Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

Associates.

Micihael L. Kit saritz



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
,'504 Park Avenue. Stroudsbur?. Pennsylvania IMrio.
'Telephone (717) 421-1550.

August U, 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.

7-28-89
093 -• System Effluent

Client
7-28-89
3381

RESULTS

Parameter " Result (mg/1)

Antimony > • ! 0.05'U
Arsenic 0.051
Beryllium < 0.005
Cadmium 0.0060
Copper 0.016
Lead 0.0029
Nickel 0.039
Selenium 0.020
Silver 0.0015
Zinc 0.025
Aluminum " 3.0k
Boron 0.17
Tin 0.390
Iron - Total 0.062
Iron - Dissolved 0.050
Phenols - Total 0.002
Chromium O.OOU

Michael L. Klusaritz

Q,

or

. K. R. Hess Associates.



Hess Environmental Laboratories.
Knvironmentalists and Laboratory Analv«.t>. .
.'!04 Park Avenue. Stroudsburx'. Pennsylvania If.'ih'ii.

' Telephone (717) 421-1550.

August U, 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.

7-28-89
09k - Clean Pool
0500
Client
7-28-89
3382

RESULTS

Parameter , . Reault (mg/l)

Antimony 0.31
Arsenic 0.038
Beryllium <0.005
Cadmium O.QQk
Copper 0.006
Lead 0.005
Nickel 0.027
Selenium O.OlU
Silver 0.0011
Zinc 0.022
Aluminum 2.08
Boron <0.10
Tin 0.206
Iron - Total 0.090
Iron - Dissolved • Q.088
Phenols - Total 0.008
Chromium 0.010

Michael L. Klusaritz

. K. R. Hess Associates. A R t 0 i 2 8 5



Hess Environmental Laboratories.

U-ii-phoiK- ' •". 7.' Ul-1. "•.">' L

August U, 19§9

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.

095 - Second. Cell Effluent
0505
Client
7-28-89
3383

RESULTS

'Parameter. Results (mg/l)

Copper _ • 0.123

Lead 0.136

\•J-
Michael L. Klusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORA1

ftRl.01286
A Division of R. K. R. He-s A>sociates.



.̂ v
&*-v» Hess Environmental Laboratories.

.n; I' :-; V.i ::ui-. .Nr"iiu>imn,r. i'r:i[!.-'>..'-ini;i I.̂ Mfio.
Ti':L'U!'.i'i;f • riT'i IL'l-lj.'ii1.

August U, .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.

7-28-89
096 - Clarifier Effluent
0515
Client
7-28-89
338U

RESULTS

Parameter. Results (mg/l)

Copper 0.109

Lead 0.128

Michael L.
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

A Division of R. K. R. Hess Associate*.



Hess Environmental Laboratories.
•.'I I'.'irK V.i ••';:•. -- '.:-:-i'ii:,'. ;•••••-• •. !::.: ,̂  .••,.
u'irphniir 7';,". i_'l '.."~i:.

August U, 1989

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

Re: Wastevater Analysis

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

7-31-89 - -Vrs»\
097 - System Effluent "*" r,
mo ru(x
Client
7-31-89
3858

RESULTS

Parameter Result (mg/l)

Antimony O.lU
Arsenic 0.012
Beryllium 0.006
Cadmium \ 0.025
Copper 1.19
Lead 0.101
Nickel o.Ul
Selenium 0.027
Silver 0.0092
Zinc 0.035
Aluminum 1890
Boron 0.83
Tin 0.052
Iron - Total 1.17
Iron - Dissolved 1.15
Phenols - Total ——
Chromium O.oW

Michael L.j
Laboratory Dire<tor

if R. K. K. He-A.-M .xiates. '•



Hess Environmental Laboratories.
H:\vininim-inaii.-i- -iiu! l..!:v<'r;ii' ;• \:. i.v -;-.
,!04 P'irk .\vrntu1. "*','.'<md-inir,'. !'• ::i>viv;inia iXvtH
Telephinit1 '717' 4J1 • l.Vit).

August U, 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.

7-31-89
098 - System Effluent
1230
Client
7-31-89
3859

RESULTS

Parameter. Results (mg/1)

Lead • 0.210

Zinc O.OU8

Michael T.VK .usaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATO?

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



Hess Environmental Laboratories.
Knvininmi'iuali.-l.1' and L.tborainrv \naiv -t>.
1H4 Park Avi-nui'. Sin ludsburu. Prnn>vivania IXIHo.

August U, 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.

7-31-89
099 - Systems Effluent
1330
Client
7-31-89
3860

RESULTS

Parameter. ' - Results (mg/1)

Cadmium 0.007

Selenium 0.025

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

Michael L. KLiisaritz Ĵ
Laboratory Ditrector C \

HESS ENVIRONMENTAL LABORATORHESj

.ARIOI290



Hess Environmental Laboratories.
Environmentalist:* .md Latx>ratorv Anaiv>t>.
5(14 Park Avenue. Stniudsburii. Pennsylvania l.s.'IHo.
Telephone 1717) 421-1550.

August IT, 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.

7-31-89
100 - System Effluent
1U30
Client
7-31-89
3861

RESULTS

Parameter Result (mg/1)

Antimony O.OU8
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 0.1*3
Iron - Dissolved 0.39
Phenols - Total ——
Chromium 0.010
Sulfate 1*6,780

K. R. Hess Associates.



Hess Environmental Laboratories.
KiivironiiifnUilNt^ ;in<l l.nboratorv An.'iK^N.
.'in) Park \vi'iinr, NiiHifWiiiri'. l'rniNvKmn;i I Kill'ill.
li'li'plionr I ,"1 /') |;̂ 1 • I."."(I.

August 10, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
flazelton, PA 18201-9601
Attn: j. Galioto

4t

Re: Wastewater Analysis

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

8-3-89
101 - System Effluent
0600 ;
Client
8-3-89
3929

RESULTS

Parameter Result (mg/l)

Antimony 0.0̂ 3
Arsenic . 0.021
Beryllium <0.005
Cadmium 0.0080
Copper 0.010
Lead 0.0018
Nickel 0.050
Selenium 0.017
Silver <0.001
Zinc 0.006
Aluminum 0.26
Boron 0.12
Tin - : 0.022
Iron - Total 0.020
Iron - Dissolved 0.020
Phenols - Total O.OOU
Chromium

Michael L. KLusaritz

MWCXdaion of R. K. R. I less Associak-s.



Hess Environmental Laboratories.
Knvinmmentalist.-Mind Liboratory Analyst>.
.'504 Park Avenue. Stroudsbun;. Pennsylvania !Xiri<).
Telephone (717) 421-1550.

August I* ,-1989

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

Re: Waatewater Analysis

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

8-3-89
103 - Small Tank
0610
Client
8-3-89 •
3931

RESULTS

Parameter. ' ' Results (mg/l)

Lead 0.350

Michael L. jdusaritz
Laboratory Director

HESS ENVIRONMENTAL LABORATORI*

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



Hess Environmental Laboratories.
KiivironmcMlalistsaml l.alioialoiy \nalysls.
..'$04 Park Avenue. Niondshnru. IVnnsvlvania |X!!i>().
Tdi'|>lw>in' (/17) 121 Ifif)!)'.

August 11, 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.

8-8-89
10i* - System Effluent
0605
Client :
8-9-89
5̂89 .

RESULTS

Parameter Result (mg/l)

Antimony 0.010
Arsenic . ' 0.031
Beryllium . <0.005
Cadmium 0.0025
Copper 0.028
Lead 0.002U
Nickel <0.005
Selenium 0.012
Silver <o!o01
Zinc 0.005
Aluminum 0.65
Boron <0.10
Tin 0.128
Iron - Total 0.016
Iron - Dissolved 0.016
Phenols - Total 0 OOU
Chromium <o!o05

NOKyld&n of R. K. R. Floss Ass.x'i.-.u-s.

Michael L. KL̂ saritz
Laboratorygr̂ redtctt-2 9 {̂ '



vtte1̂  Environmentalists and Laboratory .Analysts.
<xVk 304 Park Avenue, Stmudsburg. Pennsylvania 18360.

Telephone (717) 421-1550.

August 25v 1989

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

Re: Wastevater Analysis

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

8/8/89
105 - Lagoon
0600
Client
8/9/89
50U9

RESULTS

Parameter Results

Color Gray

Single Phase Solid

Density Bulk 1.27 g/cc

Solids - Total 70.8 vt%

Michael L. .SCLusaritz
Laboratory .Director
HESS E!TraO:NMENTAL LABORATORIES

MLK/dm

A Division of R. K. R. Hess Associates. AR101295



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

August 28,4989

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.

8/8/89
105 - Lagoon
0600
Client
8/9/89
50U9

RESULTS

Parameter Results

Ignitibility See Note I

Corrosivity See Note II

Reactivity : See Note III

Michael L. KLusgfitz f\
Laboratory Director V \
HESS ENVIRONMENTAL •LABORATORIES-'

MLK/dm

A Division of R. K. R. Hess Associates. A fi I 0 I 2 9 6



Sample I. D. ": 105 - Lagoon

I. Ignitibilty

The sample does not spontaneously 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.

II. 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/kgl

Cyanide <0.20

Sulfide 6.5

SRI 01297



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. Galioto

Re: Wastewater Analysis

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

8/8/89
105 - Lagoon
0600
Client
8/9/89
5049

RESULTS

Parameter Results dug/kg)

Reactive Cyanide <0.20

Total Cyanide U.6

Reactive Sulfide 6.5

Total Sulfide. 107..

Total Phenols 0.2U

Michael L. Klusaritz
Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

MLK/dm

ADivisionof R. K. R. Hess Associates. A R I 0 i 2 9 8



^̂ î ĥ fê k I?̂ M̂ ̂^̂ M̂ ^̂ MMÂ fê ^̂ ktf̂ i • 4̂ fl%̂ fê 0̂̂ ^̂ f̂ê ŝ̂ b̂ b̂.ĉ v. ness BJiwofinentsi LaDot atones.
^ o?A\ Environmentalists and Laboratory Analysts.
^ 304 Park Avenue. Stroudsburg. Pennsylvania 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 FOLLUTAin RESULTS

I. VOLATILES RESULTS (ug/kg)

Acroleln <100.
Acrylonitrile <100.
Benzene <5.0
Bromoform <5.0
Carbon Tetrachloride <5.0
Chlorobenzene <5.0
Chlorodibromomethane <5.0
Chloroethane <10.
2-Chloroethylvinyl ether <10.
Chloroform <5.0
cis-l,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-Dichloroethylene <5.0
trans-l,3-Dichloropropylene <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

. « i n q laboratory Director

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



Sample I.D. Mo. : 105 - Lagoon

ORGANIC PRIORITY POLLUTANT RESULTS (DRY BASIS)

II. ACID COMPOUNDS RESULTS (ug/kg)

2-Chlorophenol : <200.
2,i4-Dichloropheriol <200.
2,!4-Diraethylphenol <200.
1+,6-Dinitro-o-cresol <200.
2,l»-Dinitrophenol <500.
2-Nitrophenol <200.
k-Nitrophenol , <200.
p-Chloro-m-cresol <200.
Pentachlorophenol <500.
Phenol <200.
2,'4,6-Trichlorophenol <200.

Laboratory

101300



Sample I.D. No. : 105 - Lagoon

ORGANIC PRIORITY POLLUTANTS RESULTS (DRY BASIS)

III. BASE/NEUTRALS RESULTS (ug/kg)

Acenaphthene ' <UOO.
Acenaphthylene <UOO.
Anthracene <UOO.
Benzidine <UOO.

Benzo(a)pyrene
3,^-Benzofluoranthene <UOO.
Benzo(ghi )perylene <UOO.
B-=nzo(_Oriuoranthene <hQQ.
bis ( 2-C'hloroethoxy )methane <UOO .
bis (2-Chloroethyl) ether <UOO.
his(2-Chloroisopropyl)ether <UOO.
bis(2-Ethylhexyl)phthalate <UOO.
^-Bromophenyl phenyl ether <UOO.
Butylbenzyl phthalate <UOO.
Z-Chloronaphthalene <!400.
H-Chlorophenyl phenyl ether <HOO.
Chrysene <̂ 00.
Dib.;nzo(a,h)anthracene <UOO.
1,2-Dichlorobenzene <UOO.
1,3-Dichlorobenzene <UOO.
l,l»-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate <UOO.
Dimethyl phthalate <UOO.
Di-n-butyl phthalate <UOO.
P,li-Dinitrotolueiie <UOO.
-:,6-DiiiibrotoLuene <UQO.
lU-n-octyl phthalate <'*00.
L,2-Diphenylhydrazine (as azobenzene) <UOO.
Fluoranthrene <UOO.
Fluorene <UOO.
Hexachlorobenzene
Hexachlorobutadiene
Hexachl orocyclopentadiene < 1*00 .
Hexachloroethane ' <UOO.
In(-eno(l,2,3-cd)pyrene <UOO.
Isophorone <UOO.
Naphthalene <UOO.
nitrobenzene <UOO.
H-nitrosodimethylamine <UOO.
FT-nitrosodi-n-propylamine <UOO,
M-nitrosodiphenylamine <UOO.
Phenanthrene <UOO.
Fyrene <UOO.
l,2,U-Trichlorobenzene

Laboratory Director

UK. 0130.1



Sample I.D. Ho. : 105 - Lagoon

ORGAHIC FRIORITY POLLUTANT RESULTS (DRY BASIS)

IV. PESTICIDES RESULTS (ug/kg)

Aldrin <1.0
Alpha-BHC ; <1.0
Beta-BHC : <l.O
Gamma-BHC <1.0
Delta-BHC <1.0
Chlordane <2.5

U.U'-DDE <1.0
<1.0

, <1.0
Alpha-en dosulfan <1.0.
Beta-endosulfan , <1.0
E'ndosulfan sulfate <2.5
Fndrin • <1.0
Endrin aldehyde <1.0
Heptachlor ; <1.0
Heptachlor epoxide <1.0

PCB-1221 <10.
PCB-1232 ; <10.
PCB-12U8 ! <10.
FCB-1260 : <10.
PCB-1016 ' <10.
Toxaphene , <10.

Laboratory Dir

Aft 10 1302



Hess Environmental Laboratories.
. .!()4 Park Au-nur. Stnaid-huru. (Vnn>viv;ini;i liviliti.

Tf.ephone (7171 $21 • I.VH i.

August 29, 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.

8-25-89
108 - Clean Pool
0730
Client
8-25-89
6208

RESULTS

Parameter Result (mg/l)

Antimony 0.013
Arsenic 0.003
Beryllium <0.005
Cadmium 0.002̂
Copper O.OOU
Lead 0.0016
Nickel 0.020
Selenium 0.006
Silvcr 0.0019
Zinc 0.006
Aluminum 0.011
Boron <0.10
Tin • 0.302
Iron - Total <0.005
Iron - Dissolved <0.005
Phenols - Total 0.005
Chromium 0]003

Michael IA Klusaritz
A D I H \ ̂L̂ Ll)'?ratory Director

. K. R. Hess Associates! " " ' '



Hess Environmental Laboratories.
Kmironnit-mafots and Liborntnry.\nalysts.
304 Park Avenuf. Stroudsbun;. Pennsylvania 18.'..50.
Telephone (717) 421-1550..

August 29, 1989

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

4*

Re: Wastewater Analysis

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

8-25-89
109 - Eff Second Cell
0730
Client
8-25-89
6209

RESULTS

Parameter. Results (mg/l)

Lead - Total 0.170

Copper - Total . 0.051

Michael/L. KLusarits
Laboratory Director

HESS ENVIRONMENTAL LABORA-_«f.iES

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



SE° 15 '89 13:37 FROM PKR PfH'3E.OQ3

Hess Environmental laboratories.
Environjnent?lists and laboratory AnHly*t J
304 Park Avenue. Struudsburg. Pennsylvania 18360.
Telephone (717)421-1530.

P'$̂ ''<L —/t '' ;>
September 13,1989 .7.;—

Holiday Inn
Re: OHM Corporation
Route 309 North
Haselton, PA 18201-9601
Attn: Joe Galioto

Re: Solids Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By
Date R«c*iv.>d
Lab Sample No.

8/25/89
110

Client
8/25/89
6920

RESULTS

Parameter • Results (mg/kg Dry Basis)

Arsenic
Cadmium
Chromium
Mercury
Silver
Lead
Selenium
Copper
Nickel
Zinc
ThalliuB

Antimony
Aluminum
Tin
Moisture Loss g 105°C

u
i of R. K. R. He« AMociites. ftbbfâ o?/" Director

HE8S ENVIROHMENTAL LABORATORIES



15 '89 16:04

Hess Environmental Laboratories.
Environmentalists and Laboratory Analysis.
304 Park Avwue. Stroudsbur*. Pennsylvania 18.H30.
Telephone (717)421-1530.

September 13, 198?

Holiday Inn
Rts OHM Corporation
Route 309 North
Hazclton, PA 18201-9601
Attn: J. Galioto

Ret Solids Analysis

Date Sampled 8/25/89
Sample I.D. 110
Timt Sampled -——
S-uijpled By Client
DRte Received 8/25/89
Lab Sample No. 6920

Note? EPA Method No. 625

RESULTS

Parameter. Results (mg/1)

Dioxin (Qual. Screen) ', Not Detected

Michael/,. Klusaritz
Laboratory Director

HESS EHVIROMMENTAL LABORATORIES

A Division of R. K. R. Hess Associates. ARI01306



iEP 15 '89 13:37 FPOM Pfc P Prt<3E . 001

v;;;•f - v;; Hess Environmental Laboratories.
Envhonmentalists and Laboratory Araly«t$.
304 Park Avenue. Stroudsburg. Pennsylvania 18360.
Telephone (717M2M550,

September 13, 1989

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

Re: Solids Analysis

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

8/25/89
.ill

Client
8/25/89
6921

RESULTS

Parameter Results (mg/kg Dry Basis!

Arsenic 298.
Cadmium , 22. k
Chromium 37.7
Mercury 04is
Silver 2.56
Lead 32,̂ 00
Selenium i.k3
Copper 876.
Nickel 109%
Zinc 2k8.
Thallium 2.86
Beryllium ^̂ 'Q
Antimony j «
Aluminum
Tin
Moisture Loss g 105°C 5.21 wt)5

ftRiorsi
" Labortftory Directi

HESS ENVIROHMEtJTAL LABORATORIES



Note: EPA Method No. 625

SEP 15 '39 16:04 FROM PKR PAGE.003

Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park A\«nuc, Stroud-iburg. Htrmjvlvania 18360.
Tetephonft.1717) 42M550.

September'15,1989

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

Ret Solids Analysis

Date Sampled 8/25/89
Sample I.D. Ill
Time Sampled — •—
Sampled By Client
Dat« Received 3/25/89
Lab Sample No. 6921

RESULTS

Parameter. Results (mg/1)

Dioxin (Qual. Screen) Not Detected

JILL
Michael A. Kluearil.
LaboraJ-ory Directoi

HESS ENVIRONMENTAL LABORA-ftRXES

ARI 01308A Di\T_iion of R. K. R. Hess Associates.



Hess Environmental Laboratories.
.•.nvimnnu.nt.'ilists ;uul Uiboratory Analysis.
;i()4 Park Avenue, SlmudsburK. lVi.nsylv.ini.i IKM).
Telephone (717) 42 l-l!.5().

September'15, 1989

Holiday Inn
Re: UHM Corporation
Route 3U9 North
Hazellon, FA 18201-9601
AUn: J. Galioto

Re: Wastewater Analysis

Date Campled
e 1.0.

Time Sampled
Sampled By
Dabe Reueived
Lab Sample No.

9/1/89
112 - Clean Pool
0530
Client
9/1/89
6975

1.EGULTCJ

Parameter Result (ing/1)

Antimony 0.012
Arsenic 0.035
Beryllium <0.003
Cadmium 0.006
Copper 0.003
Lead 0.OlU
Nickel 0.022
Selenium • O.OlU
Silver 0.003
Vlinc 0.008
Aluminum 0.OU2
floroa <0.10 '
Tin 0.098
Iron - Total <0.005
Iron - Dissolved <0.005
Phenols - Tobal <0.001
Chromium 0.027

Michael L. /Klusaritz
Laboratory Director

A Division of R. K. R. Hess Associates. | R 1 0 1 3 0 ?



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

September 15," 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA U3201-9601
Attn: Joe Galioto

Re:

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

9/1/89
113 - 2nd Cell Eff.
0535
Client
9/1/89
6976

RESULTS ;

Parameter Results (nig/1)

.Lead | 0.1+6U

Copper . : 0.171*

A Division of R.K.R. Hess Associates ——
MLK/dm ' A R i 0 I 3 I 0 Laboratoj

HESS ENVIRONMENTAL LABORATORIES



-i IUIJU t-r-'.'li I-M- PH'JE . OUc

Hess Environmental Laboratories.
fc'nvirnnm*ntflli«t« and [.ab̂ r'toi y Aija.ty?u. '
;]04 Far'* Avenue. ̂ tiTudtbi'i?. P'--'in?v|vntii.i [><.'!ii<'i
Telephnn.M.717) Wl 1550.

Holiday Inn
R«?i • OIlM ''̂ .>-r;.';.>'a i-i^n

309 ifortn
rt̂  I?COJ..'?.O:L

: J. Gftliobo

Re: Wast»wfiter

Sample I.D.
Time

Py

Sample No. fOO'i

V/S/89
ll'< - Clean Pool

Cli-nt

RESULTS

Farameter Result (mg/l)
Antimony 0.01.1.
Arsffnic • 0.019
Beryllium <0.005
CAdmium <0.001

tJc 4o O^^cl^r. o^~ 10

fa*.

0.0036
Nickftl 0.0052
Selenium 0.012
Silver < 0.00.1.
Zinc 0.003
AX t4«.»i**-Ai*« O • O'iO

Roron <0.10
Tin 0.036
Iron - Total <0.oo5
Iron - Dissolved <0.00?
Phenols - Total 0.012
Cl.rouiiura < 0.001

J /"
rvxL- ̂ .

~ 7^- ,«-. .5 /0.
A Division of R. K. R. Jfess Associat*?,

,.ftRlOI3M
' ~" ~ ' * * TOTAL PrtiJE . 002 >



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

October 30, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA .1.0201-9601
Attn: Joe (Jaliobo

L...:

Re:

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

9/6/09
115 - Clean Pool
0600
Client
9/6/99
7051

RESULTS

Parameter ! Result (mg/l)

Lead . 0.29

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

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

. MLK/dm A R I D 13.2 Laborato'ry Director
1 HESS ENVIHOHMENTAL LABORATORIES



JH|ess Environmental Laboratories.
Ô î irorirnentalists and Laboratory Analysts.

\98o4ParkAvenue. Strouclsburjj, Pennsylvania IH.'ifiO.
' Telephone (717) 421-1550.

September 20, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: j. Qalioto

Re: Wastevater Analysis

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

9/18/89
119 - Fire Water
05̂ 0
Client
9/18/89
7293

RESULTS

Parameter Result (mg/1)

Antimony <0.002
Arsenic . 0.005
Beryllium <0.001
Cadmium 0.0013
Copper 0.007
Lead 0.005
Nickel <0.001
Selenium <0.003
Silver <0.0005
Zinc 0.012
Aluminum 0.22
Boron . <0.10
Tin 0.003
Iron - Total 0.12
Iron - Dissolved 0.07
Phenols - Total <0.001
Chromium <0.001

of R. K. R. Hess Associates.



.
G'/

Hess Environmental Laboratories. *
Environmentalists and Laboratory Analysts.
,'.04 Park Avenue, Stroudsburg, Pennsylvania 18,'U.O.
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.

9/18/89
120 - Clean Pool
0550
Client
9/18/89
729̂

RESULTS

Parameter Result (ag/1)

Antimony <0.002
Arsenic 0-022
Beryllium <0.001
Cadmium 0.0010
Copper 0.002
Lead 0.003
Nickel <0.001
Selenium O.OOU
Silver <0.0005
Zinc <0.005
Aluminum 0.020
Boron <0-10
Tin 0.008
Iron - Total <0.010
Iron - Dissolved <0.010
Phenols - Total °-011
Chromium <0.001

& ft ' 0 / 3 1 L Michael L.yklusaritz '
^" : : § Laboratory Director

. K. R. Hess Associates.



KV Hess Environmental Laboratories.
1 Environmentalists and Laboratory Analysts.

.'KM Park Avenue. Simudshurg. IVnnsyivmiia lH.'iii().
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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

9-19-89
121
1300
Client
9-20-89
7360

RESULTS

Parameter Result (mg/l)

Antimony <0.002
Arsenic . • O.OOU
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
Phenols - Total 0.009
Chromium <0.001

Michael L.Î Klusaritz I \
A R i ft I *3 ikgjjoratory Director ^—'

of R. K. R. Hess Associates



Re: Wastewater Analysis

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

9-19-89
122
1310
Client
9-20-89
7361

Hess Environmental Laboratories. __ .ry
Environmentalists and Laboratory Analysts. M̂ f̂ m\ Qy, *?/
304 Park Avenue. StroudsburK. Pennsylvnnia \XM\.
Telephone (717) 421-1550.

September 29, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: j, Galioto

RESULTS

Parameter Result (mg/l)

Antimony <0.002
Arsenic . <0.003
Beryllium : <0.001
Cadmium <0.001
Copper 0.006
Lead <0.001
Nickel • <0.001
Selenium <0.003
Silver <0.001
Zinc 0.030
Aluminum <0.02
Boron <0.10
Tin <0.001
Iron - Total ' O.l6
Iron - Dissolved <0.01
Phenols - Total <0.005
Chromium <0.001

Michael L. jKlusaritz f \
Laboratory .Director

K. R. Hess Associates. -H-H I U I a I 0



v̂ Hess Environmental Laboratories.
,0. A Environmentalists and Laboratory Analysts.

304 Park Avenue, Stroudsburg. Pennsylvania 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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

9-19-89
123-
1320
Client
9-20-89
7362

RESULTS

Parameter Result (mg/l)

Antimony <0.002
Arsenic . <0.003
Beryllium <0.001
Cadmium 0.Ol6l
Copper 0.007
Lead 0.009
Nickel <0.001
Selenium <0.003
Silver ' <0.001
Zinc O.OUl
Aluminum 0.19
Boron O.lU
Tin 0.018
Iron - Total 0.62
Iron - Dissolved O.kk
Phenols - Total 0.012
Chromium 0.001

Michael L. KjLusaritz F J
Laboratory Director *̂""̂

of R. K;R. Hess Associates. AR I f) I ? I 7



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
.".04 Park Awnue. Slmudsburjj. Pennsylvania IH.'UiO.
Telephone (717) 421-1550.

September 29, 4989

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.

9-19-89

1330
Client
9-20-89
7363

'•• •

RESULTS

Parameter Result (mg/l)

Antimony ' 0.028
Arsenic . 0.011
Beryllium <0.001
Cadmium 0.0482
Copper 0.53
Lead 15.60
Nickel 0.051
Selenium 0.007
Silver 0.0026
Zinc 6.50
Aluminum <0.02
Boron 0.31*
Tin 0.075
Iron - Total 0.1+9
Iron - Dissolved 0.35
Phenols - Total 0.008
Chromium 0.078•

Michael L. Klusaritz
Laboratory Director

'ftR I Q I 3 I 8



Hess Environmental Laboratories.
-.̂ Environmentalists and Laboratory Analysts.
l̂  304 Park Avenue. Stroudsburg. Pennsylvania 183bU

1 Telephone (717) 421-1550.

September.29, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: j. Qalioto

Re: Wastewater Analysis

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

9-19-89
125
13UO
Client
9-20-89
736U

RESULTS

Parameter Result (mg/l)

Antimony O.OOU
Arsenic . <0.003
Beryllium <0.001
Cadmium 0.002
Copper <0.002
Lead 0.006
Nickel ' <0.001
Selenium O.OOU
Silver . <0.001
Zinc 0.052-
Aluminum <0.02
Boron <0.10 . °̂
Tin • 0.007 ' ~~
Iron - Total 0.35 f2
Iron - Dissolved 0.05
Phenols - Total <0.005 _
Chromium < 0.001 ZI



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania 18,'.r.O.
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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

9-19-89
126
1350
Client
9-20-89
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 2.37
Aluminum 0.25
Boron • 0.3̂
Tin 16.8
Iron - Total 0.3̂
Iron - Dissolved 0.022
Phenols - Total 0.170
Chromium

Michael L.' Klusaritz (~J
Laboratpr" ™~—*•'""*'* ̂ ~•*

• - : "- ^ J :,™ «
K. f̂ ftfmo



Hess Environmental Laboratories.
t » Environmentalists a n d Laboratory Analysts.

- %<504 Park Awnue- Stroudsburg. Pennsylvania 183W).
' 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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

9-19-89
127
lUOO
Client
9-20-89
7366

RESULTS

Parameter Result (mg/kg)

Antimony ' 9.32
Arsenic . 26.U
Beryllium 1«8
Cadmium 5̂ 6.
Copper 1,UOO
Lead 18,200
Nickel 58.8
Selenium lU.8
Silver 11.3
Zinc 1̂ 20
Aluminum 11̂ 0
Boron 2.6
Tin 21U.
Iron - Total 65̂ .
Iron - Dissolved --—
Phenols - Total . 2.38
Chromium 80.8

Michael I/. Klusarit
Laboratory Director

A Dtvisionbf R/R.'R.'Hess Associates.



Re: Wastewater Analysis

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

9-19-89
128

Client
9-20-89
7367

Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts. Ĥî t̂o •>'/?
304 Park Avvnue, StrnudsburK. Pennsylvania 18,'ilil). e
Telephone (717) 421-1550.

September 29, 1989

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

Parameter Result (mg/kg)

Antimony 5,35
Arsenic . 11.3
Beryllium 0.7
Cadmium 3U.3
Copper 139 %
Lead 293.
Nickel 31̂ 0
Selenium 6.15
Silver 2!06
Zinc nn.
Aluminum 2050
Boron I; 13
Tin 1,8.7
Iron - Total
Iron - Dissolved
Phenols - Total
Chromium

Michael LL KLuji
Laboratory D;

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



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. StroudsburK. Pennsylvania l&'io'O.
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. 129
Time Sampled
Sampled By Client
Date Received
Lab Sample No.

9-20-89
7368

RESULTS

Parameter Result (mg/l)

Antimony 0.02U
Arsenic . 0.0̂ 8
Beryllium 0.003
Cadmium 0.OU9
Copper 9.3U
Lead 83.51
Nickel O.UU
Selenium 0.02U
Silver 0.010
Zinc , 9.1U
Aluminum 23.30
Boron . O.U5
Tin 0.7U
Iron - Total 10U.
Iron - Dissolved 2.15
Phenols - Total O.oUO
Chromium 0.2U

K. R. Hess Associates.



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Peiinsyivania 18.360.
Telephone (717) 421-1550.

September 29 ,r 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.

9-19-89
131

Client
9-20-89
7358

RESULTS

Parameter Result (mg/l)

Antimony 0.007
Arsenic . 0.009
Beryllium <0.001
Cadmium 0.0036
Copper 0.006
Lead 0.003
Nickel 0.050
Selenium ' 0.005
Silver <0.001
Zinc 0.72
Aluminum <0.02
Boron o.lU
Tin 0.005
Iron - Total 9.05
Iron - Dissolved 0.15
Phenols - Total 0.06l
Chromium _ 0.010

of R. K. R. Hess Associates.

Michael B. Klusaritz
Laboratory JfftffQ g f



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania 1836O.
Tdephom- (717) 421-1!.50.

September 29', 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: j. Qalioto

Re: Wastewater Analysis

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

9-19-89
132

Client
9-20-89
7359

mm
^̂ HĤ

RESULTS

Parameter Result (mg/l)

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 . Q.ooU
Zinc . !.51
Aluminum 2.73
Boron 0.23
Tin O.U17
Iron - Total 19.8
Iron - Dissolved 0.86
Phenols - Total 0.079
Chromium 0.007

Laboratory Dirdl
of R. K. R. Hess Associates.

Michael L. Klusaritî .)
lb.,1 CTT



Re: Wastewater Analysis

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

9-19-89
133

Client
9-20-89
7376

Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburjj. Pennsylvania 18.'5(i(). ,
Telephone (717) 421-1550.

September 29",- 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 18201-9601
Attn: j. Qalioto

RESULTS

Parameter Result (mg/l)

Antimony 0.009
Arsenic . 0.009
Beryllium <0.001
Cadmium O.OOUl
Copper 0.13
Lead 0.095
Nickel ' 0.023
Selenium <0.003
Silver 0.002
Zinc. 0.3U
Aluminum <0.02
Boron O.lU
Tin • 0.009
Iron - Total 8.67
Iron - Dissolved 2.3U
Phenols - Total 0.009
Chromium 0.Oil

. K. R. Hess Associates.

Michael (L. KLusarit
Laboratory Directoâ o ijn t *\9fiM rW'U I u t. u



:'-:A Hess Environmental Laboratories.
Environmentalists and Lalx>ratory Analysts.
304 Park Avenue. Slmudsbun;. Pennsylvania IH.'.fiO.
Telephone (717) 421-1550.

October 2U, 1989

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

Re: Solids Analysis

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

9/27/89
135 - Solid
1UOO
Client
9/29/89
8588

RESULTS

Parameter Results (mg/kg Dry Basis)

Arsenic Uo.9
Cadmium 38.7
Chromium 11. k
Mercury ——
Silver . 6.07
Lead • 8 1 . 2 . ^
Selenium 27.5 ^
Copper 0̂.2 co
Nickel 29.6 _
Zinc 72.8 o
Thallium 1«06 —
Beryllium - 2.35 CC
Antimony 1Q6. «e£
Aluminum 3,950
Tin . 20.5
Moisture Loss 8 105°C <0.10 wtj.

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



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts. .
304 Park Avenue. Stroudsburjj. Pennsylvania 18360,
Telephone (717) 421-1550.

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,

10/3/89 i
136 - Sump by Lagoon
1000 "
Client
10/3/89
85U7

RESULTS

Parameter. Results (mg/l)

Copper 0.030

Lead 1.20

Michael E. KlusaritZ;'
Laboratory Director

HESS ENVIRONMENTAL LABORATORIES

A Division of R. K. R. Hess Associates. ft R 1 0 I 3 2 8



Hess Environmental laboratories.
Environmentalists and Laboratory Analysts.
.304 Park Avenue, Slroudsbui'K. Pennsylvania 18.'!li().
Telephone (717) 421-1550.

October 10, 1989

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

mm
^̂ 1̂ ^̂

Re: Solids Analysis

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

10/5/89
137
1700
Client
10/6/89
88U6

RESULTS

Parameter Results (mg/kg Dry Basis)

Arsenic 10.3
Cadmium 0.8l
Chromium 21.6
Mercury ——
Silver • <0.20
Lead 2150
Selenium U.17
Copper 80.9
Nickel ' 1.35
Zinc 5.53
Thallium , 0.27
Beryllium <0.05
Antimony 9.̂ U
Aluminum 2620
Tin . 3.91
Moisture Loss 8 105°C 12.6

A Division of R. K. R. Hess Associates. H l\ -I U I u c. -» / f T
MLK/dm . Laboratory Director >—-*'

HKSS ENVIROKMENTAL LABORATORIES



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. StroudsburK. Pennsylvania 18,'HiO.
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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

10/5/89
138
1710
Client
10/6/89
88U7

RESULTS

Parameter •• Results (mg/kg Dry Basis)

Arsenic ' 32.U
Cadmium 10.7
Chromium 9.20
Mercury __
Silver <0.20
Lead 19,300.
Selenium 8.97
Copper . 81.0
Nickel 16.6
Zinc . 2U.3
Thallium O.Ul
Beryllium <0.05
Antimony 72.2
Aluminum 5 24.50
Tin « 31.3Moisture Loss 8 105°C .̂U

6RIOI330
A Diviskm of R. K. R. Hess Associates. ,
MLK/dm Laboratory uirector

......̂ .̂< HESS ENVIROHMEHTAL LABORATORIES



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.'
304 Park Avenue. Stroudsburg. Pennsylvania 183(iO.
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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

10/5/89
139'
1720
Client
10/6/89
88U8

RESULTS

Parameter . Results (me/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 °-30
Beryllium <°«°5
Antimony . 6°-8
Aluminum 362°
Tin 23«o
Moisture Loss 8 105°C l8-6

A R I Q I 3 3 1
A Division of R. K. R. Hess Associates.
MLK/dm



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. StmudsburK. Pennsylvania IX.' .HO.
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.
Time Sampled
Sampled By
Date Received
Lab Sample No.

1730
Client
10/6/89
88̂ 9

RESULTS

Parameter . Results (mg/kg Dry Basis)

Arsenic 8.9U
Cadmium 0.72
Chromium k. 06
Mercury
Silver <0.20
Lead 1030
Selenium , 2.37
Copper ' ' 17.2
Nickel 5.97
Zinc ' 5.26
Thallium 0.19
Beryllium <0.05
Antimony 1.55 £r
Aluminum 8Ul. 1?
Tin MO *• *
Moisture Loss 8 105°C 10.0 O

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



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. ..troudsburg. Pennsylvania 18,'.HO.
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
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample No.

10/5/89
lUl
17̂ 0
Client
10/6/89
8850

RESULTS

Parameter Results (rag/kg Dry Basis)

Arsenic 11.0
Cadmium 1.01
Chromium 9.12
Mercury ——
Silver <0.20
Lead 190..
Selenium .̂56
Copper 16.2
Nickel 19.9
Zinc - 87.5 '
Thallium 0.11
Beryllium <0-05
Antimony • 5.98
Aluminum 53̂ -0
Tin 9.29
Moisture Loss 8 105°C 22.6

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

HIPu* ' '



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburjj. Pennsylvania 183HO.
'telephone (717) 42l-15f,0.

October 10, 1989

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

*

Re: Solids Analysis

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

10/5/89

1600
Client
10/6/89
8851

RESULTS

Parameter - Results (mg/kg Dry Basis)

Arsenic 8-6
Cadmium 7.
Chromium .̂
Mercury __
Silver <0.20
Lead . ; 660.
Selenium 3.11
Copper 30.9
Nickel 5.38
Zinc 35.5
Thallium 0.22
Beryllium <0.05
Antimony 7.18
Aluminum 75.8
Tin 3.90
Moisture Loss 8 105°C 11.3

10133"
A Division of R. K. R. Hess Associates. / C \
MLK/dm Laboratory Director^—



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

October 23, 1989

Holiday inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 102U1-96U1
AUn: j. Ualioto

Re: Wastewater Analysis

Date fScunpJ.ed
Sample L.I).
Time Sampled
Sampled ISy
Date Received
Lab Sample No.

10/6/89
lU3 - Clean Pool
1500
Client
10/6/89
8870

Parameter Result (rag/l)

Antimony 0.001
Arsenic 0.011
Beryllium ' <0.005
Cadmium <0.001
Copper 0.002U
Lead 0.0018
Nickel 0.006
Selenium <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 - Total 0.00̂
Chromium 0.005

Michael L. /Klusaritz
ft r» l n i o o' r- Lalioratory Director

A Division of R.K.R. Hesa Associates A ft I U f 3 3 5



4tHess Environmental laboratories. - - "®A
Environmentalists and Uilxiratory Analysts.
304 Park Avenue. Stroudsburg Pennsylvania IH.'M).
Telephone (717) 421-1550.

October 11, 1989

Holiday Inn
Re: UHM Corporation
Route 309 North
Hazelton, FA U3201-96U1
Attn: Joe Galioto

Re: Solids Analysis

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

10/6/89
1UU
1515
Client
10/6/89
8871

RESULTS

Parameter Results (mg/kg Dry Basis)

Arsenic 19.1
Cadmium 0.59
Chromium 6.91
Mercury ___
Silver • : o.33
Lead 153.
Selenium 7.28
Copper 16.8
Nickel 7.11
Zinc 21.3
Thallium 0.09
Beryllium <0.05
Antimony 2.70
Aluminum 2,8UO
Tin . 7.15
Moisture Loss 8 105°C 13.1 wtg

ARIOI336
. K. R. Hess Associates. Laboratory Director̂ —'

HESS ENVTROHMEHTAL IABORATORIES



Hess Environmental Laboratories.
Environmentalists and laboratory Analysts.
304 Park Avenue. Slroudsburji. IVnnsvivania 183W).
Telephone (717) 421-I.550.

October 11, 1989

Holiday Inn
Re: OHM Corporation
Route 30Q North
Hazelton, PA L8201-96U1
Attn: Joe (laLioto

Re: Solids Analysis

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

10/6/89
1U5
1530
Client
10/6/89
8872

RESULTS

Paramete? Results (mg/kg Dry Basis)

Arsenic lU.U
Cadmium <0.10
Chromium U.ll
Mercury —«—
Silver <0.20
Lead . 10.3
Selenium . 2.57
Copper 12.1
Nickel 5.39
Zinc 18.2
Thallium 0.10
Beryllium <0.05
Antimony 0.5U
Aluminum 11,630
Tin 8.04
Moisture Loss 8 105°C 0.50 wtj.

K. R. Hess Associates. Laboratory Director
HESS ENVIRONMENTAL LABORATORIES



Hess Environmental Laboratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue, Slroudsbura, Pennsylvania 183HO.
Telephone (717) 421-1550.

October 11, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA U.201-96U1
Attn: Joe Galioto

Re: Solids Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample Mo.

10/6/89
1U6

Client
10/6/89
8873

RESULTS

Parameter ' Results (mg/kg Dry Basis)

Arsenic 26.k
Cadmium 0.35
Chromium 7.39
Mercury —— -
Silver <0.20
Lead 9.67 '
Selenium 6.68
Copper 15.9
Nickel 7.71
Zinc 21.9
Thallium 0.07
Beryllium <0.05
Antimony 0.91
Aluminum . 3,190
Tin . U.69
Moisture Loss 8 105°C 16.3 vt)S

HRIOI338 ULL
K. R. Hess Associates. Laboratory Director

HESS ENVIRONMENTAL LABORATORIES



Hess Environmental Utoratories.
Environmentalists and Laboratory Analysts.
304 Park Avenue. Stroudsburg. Pennsylvania 18300.
Telephone (717) 421-1550.

October 11, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 1.0201-9601
Attn: Joe Galioto

Re: Solids Analysis

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

10/6/89

1600
Client
10/6/89
887U

RESULTS

Parameter Results (mg/kg Dry Basis)

Arsenic 20.6
Cadmium 0.6U
Chromium 6.36
Mercury ———
Silver - <0.20
Lead 18.7
Selenium 5.W.
Copper . 11.0
Nickel .7.21
Zinc 18.9
Thallium 0.10
Beryllium • <0.05
Antimony 0.35
Aluminum 2,200
Tin 3.33
Moisture Loss 8 105°C 12.5 vtjt

&R10I339 ..JM
JtJK. R. Hess Associates. ' Laboratory Direct*

HESS ENVIRONMENTAL LABORATORIES



Hess Environmental Laboratories.
Environmentalists and Lalx>ratorv Analysts.
304 Park Avenue. Slrmiflsl.urK. IVnnsvivania 183(><).
Telephone ( 717) 421-1550.

October 11, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 10201-9601
Attn: Joe (.aiioto

Re: Solids Analysis

Date Sampled
Sample I.D.
Time Sampled
Sampled By
Date Received
Lab Sample Mo.

10/6/89

1610
Client
10/6/89
8875

RESULTS

Parameter Results (ing/kg Dry Basis)

Arsenic • 20.5
Cadmium 2.08
Chromium 2.71
Mercury ———
Silver <0.20
Lead 7-72
Selenium U.3U
Copper lU.O
Nickel 1.88
Zinc . 9.60
Thallium ' 0.08
Beryllium <0.05
Antimony O.lO
Aluminum 1,650
Tin U.38
Moisture Loss @ 105°C 15.2 vt%

K. R. Hess Allies ^ ° Laboratory Dir££tbr
HESS ENVIRONMEHT.VC LABORATORIES



0 Hess Environmental Laboratories.
,v>f A'f Environmentalists and Laboratory Analysts. '

304 Park Avenue. Htroudsburg. Pennsylvania 183(>0.
Telephone (717) 421-1550.

October 11, 1989

Holiday Inn
Re: OHM Corporation
Route 309 North
Hazelton, PA 10201-9601
Attn: Joe Galioto

Re: Solids Analysis

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

10/6/89 '
1U9 - Backfill
1330
Client
10/6/89
8879

RESULTS

Parameter • Results (tug/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 0.2U
Aluminum . 7,120
Tin • .̂33
Moisture Loss 8 105°C 11.5

HR10I. K. R. Hess Associates. Laboratory
HESS ENVIROHMEHTAL LABORATORIES



Hess Environmental Laboratories
Environmentalists and Laboratory Analysts
112 North Courtland Street. P.O. Box 26& East Stroudsburg, Pennsylvania 18301
Phone (717)' 421-1550. 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. Date & Time Sampled Lead, (mg/l)

150 - Background 10/19/89 8 0935 O.UU
151 - Storm Water Sump 10/19/89 8 0920 1.83
152 - Crusher Bldg. Sump 10/19/89 % 0900 3.22
153 - Dumping Area Sump 10/19/89 8 0§55 1.22
15U - Plastic Plant Sump 10/19/89 8 0850 0.205
155 - Battery Chip Runoff 10/19/89 8 08UO 3.72
156 - Outlet to Creek 10/19/89 8 0950 0.003

M o \/o -9—[fLj. /St̂ xt-gyx t_
—,1- 'M —.1 T » V"l .._.UJJ._ X \Michael L/Klusaritz

Laboratory Director
HESS ENVIRONMENTAL LABORATORIES

MLK/dm

A Division of R.K.R. Hess Associates



1 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

October 30, 1989

Holiday [tin
Re: OHM Corporation
Route 309 North
Hazelton, PA l820J.-96ui
Attn: Joe Galioto

Re:

Date Sampi.ed
Sample I.D.
Time Sampled
Sampled By
Uabe Received
Lab Sample No.

10/19/89 •
157 - Culvert from Lagoon Area
1000
Client
10/20/89
9277

RESULTS

Parameter Result (mg/l)

Lead - Total • 1.77

Lead - Dissolved 0.22

Copper - Total 0.069

Copper - Dissolved 0.007

tt\(A Division of R.K.R. Heat &sOctotas O j. Q ____JLLilJ_l

MLK/dm Laboratc ry Director —
HESS ENVIRONMENTAL LABORATORIES



Hess Environmental Laboratories
5..v;fCflm«ntaii*» ar-a uwflWfy Aralyia
M2 NS.'tn Court.jna SMM AC. lex 2«& Eia Stra..diD-ira. P«nns-/iv,un.a 13301

421-1550. Pa< (717) 4J1-S720

October 31, 1939

Holiday Inn
He: OHM Corporation
Rout* 309 Norsii
Hazslton, PA I320--y60l
A"!-: Joe Galioco

Bat * Sanpled
caapls I.D.
Tiae Saapled

Dive Received

ium

Boron

Iron - TotAl PC

10/25/39
158 - Tank Wat*r
11*00
Client
10/25/89
9122

RESULTS

?araaew . Ĥ sulc (mg/1) ;

-.ajfcd -.Total ' r x5 ,
L«a,d - Dissolved 7 ̂
"*-i*̂ V\ aT» »^ T̂ *̂ Q 1 — i

Cc3o
-Aatisony d

°'

o
^



Environmental Laboratories
vironmentalists and Laboratory Analysts

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

October 31, 1989

Holiday Inn
Re: OHM Corporation
Route 309 Worth
Hazelton, PA 10201-9601
Attn: Joe GaLiobo

Re:

Dabe Sampled
Sample i.L).
Time Sampled
Sampled By
Dabe Received
Lab Sample No.

10/26/89
159 - Tank Water
1600
Client
10/27/89
9826

Parameter Result (mg/1)

Lead - Total ' 3,k6

Lead - Dissolved 3.16

Copper - Total 0.091

Copper - Dissolved 0.083

A Division of R.K.R. Hess Associates r ___..̂ .
MLK/dm ft R I 0 I «3 H D Laboratory Director _

HESS ENVIRONMENTAL LABORATORIES



JtW 22 '!» t?:23 FROM RKR PflGE

Hes* Environmental Laboratories
gnviranmenMtt*!* and Laboratory Analysts112 North Courtland StrMt. f»O. Box 268. East Stroudsburg. Pennsylvania 18301
Phor* (717) 421-1550. NX (717) 421-8720

November 8, 1989

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

Re: tfastewater Analysis

Date Sampled : 10/31/09
Sample I.D. : 160 - Sump by Lagoon
Time Sampled : 1500
Saapled By : Client
Date Received :, 11/2/89
Lab Sample No. : 0290

RESULTS

Parameter Result (mg/l)

Antimony . 0.010
Beryllium <0«005
Cadmium O.OUO
Copper O.OU2
Lead 2.05
Silv«r 0.008?
Zinc 0.091*
Phenols - Total 0.006

Michael L./fclusaritz / \
. Laboratory Director >——^

A R ! 0 I 3 k 6> HBSS MVXBOSMEirZAL LABORATORIES
A DMston of fl./CR Hen Associates • "



tfess Environmental Laboratories
9. Pwin8y.vai.ia 18301

Phon* (717) 421-188a Fix (717) 421-8720

November lU, 1989

J

Holiday Inn
R«: OHM Corporation
Route 309 Horth
Hazelton, PA 18201-9601
Attn: J. Galioto

Re: W«tewat«r Analysis

Date Sampled : 11/7/89
Sample I.D. : See Below
Time Sampled ; 1600
Sampled By : Client
Date Received : 11/9/89
Lab Sample No». : 0780 thru 0781*

RESULTS

Sample I.D. Lead Copper Cadmium Zir.t.-

162 (Filtered Tank HgO) 3.26 0.1.0 0.061 0.75

163 (C03 Treatment) 0.10 0.008 0.007 0.023

16U (CO, & Caustic
Treatment) 0.0̂ 7 0.002 <0.001 0.01T

165 (CO- & Scavenger
J Treatment) 0.00*. 0.002 0,0019 0.009

166 (Caustic & Scavanger
Treatment) 0.002 0.003 <0.001 O.OlU

Michael L./Kluaaritz
jLUMon aft*KB Ŵ AÂ V̂ .. n i r. . o i i UDoratory Director
fiUCSS" ""•*•"• new.«na« ̂  | U | 0 «4 / HJESS EBVIROIIMEH.CAL LABORATORIES



APPENDIX H

NEWSPAPER ARTICLES, PRESS RELEASES AND
PUBLIC MEETING INFORMATION



in inwutNl NUHF.CATION REPORT

%3. Time; O fg>O Raeordad Bvr 7T. .T4 r*" ̂A/. /"2
TrrouqhNFIC:

8. Organization; G & ctoorwgaf Q >ft pufa/te Q r..*ta/» Q T2.scar Q 13.fed*f*
< oa

UI
C

5. NRCCasaNo.:
6. Reportad By:
7. Organization Name:

14. Addrass;
1S.CHVT
18. Zip:

Courrtv: 17. Stffflt,
19. Phone:

20. D As Above In A If 9 appllaa 121. Nama;
22. Address:
23. City: 24. Countv:
26. Zip:

25. State
27.Phone: (

uj <2
UQOO
30P

28. 53 As Ahoy* In B 29. Street or Appro*. Location;

30. City: 31. County: 32. state
a a < H tu 33.SDJII Data; f-nrmittW ^ - l4-fr 7 - O U g>e/?. 34. Spill Time:

Material: or
hazardous substanct

35. Malarial
D Unknown

. oc
LU LU

-̂

5
/a 4

LUo. ce
U. 3
Ou)

Source of Spill: 5*. /p5*. /
LJS5. aiS5. air transport (J57.

UN/
CXJTNo

37.

CASNo.
CHRIS
Cod*

Quantity
Spillod

4£

UniU
(Clrde 1)

on

5ft food facility Q 60. Ofysftora 61. Vehicle ID or Canier No.:
59. pjps//ha • fl fedtafa/ J-Jatty

M ' f jt l •. r* ̂ X*1 ~ ^^^ ^* < •flCT* M * * *•rn-rnpffnn- i<MJfcnT ft̂ 77̂ »y A?^Cyc/.*>y_2_• / /

. a Medium Affected: Q 62 air QS4.land wa.er 53 ̂  gfoundwater
drinking water

67. within facility only
none

68. Waterway Affectad V̂ 'J <? y ̂  ̂  *
ui

, «
;<u

7tt equipment failun
f**"[ 71 operational amir PI 73. dumpirg
rj 72. natural phenomenon IJ 7< unknown

Reported Causa: I I gg. transportation accident r\ 71 operational ermr rl 73. dumpirg G%] 75. other

76. Description:

-Q<S Damages; 77. .-ML otJnjuhea________7& no of deaths_____ fl 7ft property damage > £50,000
Evacuation 81. flaspensa Actton Taken;

Caller Has Notrfiad: C] fl2. stetf̂ lbĉ  Qaa discharger Q S* USCO 0 S5. otf7«r Qs& unknown
Z u. Aoencv Nanm I0A Art TTT.
s ̂  87. Comments

J8.| jL,tl 91 T< t»«M̂  1.0
InfOfrtation

Responsibility: Q fiP>. ("1 USDS PI NorxUyhours CWA311 SpilaMr

Response by: Q nspont&e party g| SĴ » Q Jbeatf gj C6C jg] o*»r . Q tflCS
|A k • .. — ^^ >9̂ 1 y ^ r~ \

w Agency Name:
If OSC: -PiC/»

EPA
*S NOTIFICATION: Stut*loc*l-_________________ gP4.« fojMuJP^

Name.d*e.t*ne; '————————————5UO i
OSC notified:



Tonolli cuts spark
rumors about closing
There are rumors circulating to be identified said, "We're

that the TonolH Corporation aware of the rumors and right
plant along Route 54 near Nes- now, we'll say that's all they are
quehoning might soon be clos- —rumors."
Ing He said the rumors may have
Company'officials were not begun by the "large number" of

available to discuss the matter, layoffs the plant currently has.
except for one spokesman to He couldn't say how many
say, "We are operating and we employees are laid off or what
will be open on Monday." percentage of the labor team IS
Several efforts to reach the without work other than "we

management of TonolH proved have a lot of layoffs right now."
unsuccessful yesterday, but one The spokesman couldn't corn-
Individual who talked to the ">ent on whether or not there Is
TIMES NEWS and preferred not 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, " I f we were to close

down, you would be among the
first to be Informed."
The lead-reclamation com-

pany, meanwhile, has applied to
the Pennsylvania Department of
Environmental Resources tcf
close its existing hazardous
waste facility, as required by
the Pennsylvania Solid Waste
Management Act of 1980. The
closure plan, however, is pen-
ding DER approval.

. T--

•ie Times New
ltHldHtON,»»tNN§Yl^

" nn
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, EPA mium, zinc and nickel. The tank was reported to
1 (Continued from Page 2) be leaking the solution to the environment.
_ ___________________._____ In October, 1987, EPA announced $1.4 million
• was allocated from the federal Superfund to clean
/n charging Tonoili with violating statutes in the UP &* site-
)e Clean Streams, Solid Waste Management, Com- Talks continue with 'generators'
>n monwealth Nuisance, Federal Nuisance, State Since .19?°' Congress has appropriated more
e Negligence and Federal Negligence acts. tnan $? billion for removal of toxic and radioactive
)f Instead of naming every company that had been materials from contaminated sites undesr the
s associated with Tonoili as a party in its suit, the Superfund program.

authority limited its case to the parent company .Earlier this month, a study by the Rand Corp.
e and its affiliates. EPA has taken an opposite concluded .the Superfund program has been

stance, naming 36 PRPs it alleges helped con- "superslow" in dealing with the toxic waste dump
taminate the Hauto Valley land. Tonoili is a PRP problem and the EPA has not been aggressive
but did not sign the consent agreement, EPA said. enough in getting polluters to pay for the cleanup.
When the company maintained operations, bat- During the program's first eight years, cleanup

teries of all sizes were brought to the plant on was finished at only 34 of the 1,175 sites on the
trucks and were dumped to the rear of the priority list at the time of the study, the Rand
building. Acid from the batteries was allowed to Corp- analysis said. The report also criticized the
flow into the ground; while-batteries were sabsjv • agency, ;for. not spending, more of the,money pro*.
quehtly taken indoors, crushed; placed in a large vided by Congress for cleanup. ..,.., .../:.:..;
kiln and heated to a'point'where tB£ UJdd waV ' In eight-years, eieanup work has been.cam̂
separated from the non-usable materials. pleted on only about three dozen sites, and on
The waste materials were eventually stored in Thursday, the EPA added 93 new properties in 32

lagoons on the property. Although the lagoons are states that need to be cleared of hazardous waste
lined with rubber, the lining has tarn, resulting in ^̂ debris.
toxic materials infiltrating into the ground. On oc- T*8 additional sites bring to 1,194 the, waste
casions, the lagoons also overflow after rainy dumps scheduled to be decontaminated under the
periods, washing materials into nearby streams Superfund program. EPA officials have said the
Contamination at the site was discovered by program likely will cost tens of billions of dollars

EPA between 1984 and 1987, when high elevations and take decades. r
of lead, arsenic, chromium and cadmium were EPA Administrator William Reilly has
found during analyses of the soil and surface acknowledged work has been completed at only a
water x ' small number of Superfund sites, but maintains
Harold Yates, an EPA spokesman, said if left the number does not reflect the overall progress

alone, the Tonoili site would eventually endanger tbat h*3 been made i° ̂  program.
nearby water supplies. EPA will concentrate on Reffly recently announced plans to put greater
the half-million gallon lagoon containing the emphasis on getting polluters to My for cleanup
chemical wastes. • •"•••> •-~7~:.. projects through civil suits and a threat of
Currently, Superfund monies have been: "' penalties. . ••<

authorized to empty a storage tank filled witlC While EPA has consented to allow "generators"
chemicals. The 500,000-gallon tank held, a' of the pollution materials to submit cleanup alter-
sulphuricacidsolutionfromthebalteriesandobffi- natives, the agency reserves the right to review .
tained traces of lead, chromium, arsenic, cafl- and approveIOT disapprove the plow. .s&. .

* . _ . _ - ' . . . ̂ * .t2I j . _ - ••: .":£!___. ... ** >_«___*r *. *»..* , •&• •„* * >«tv.
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EPA pollution list
includes area sites
Consent orders will delay remedial work

By Larry Neft and Bill O'Gurek tom ê is EPA will try to recover the clegnup
TIMES NEWS Writer* costa from whoever was responsible for the
————————————————————:——— pollution.
Two sites in the TIMES NEWS area have been Diversified Metals

added to the U.S. Environmental Protection Records indicate Eastern Diversified Metals
Agency's National Priority List for cleanup operâ  proceeded to dump approximately 157 million
tions, but in both cases, the federal agency has pounds of plastic wire insulation and copper and
entered into consent orders to determine the aluminum wire at the Hometown site between the
responsibility of the parties whose operations late 1960s and 1977. The wastes were stockpiled in
have polluted the properties. an open area to the rear of the plant site, compris-
The former Eastern Diversified Metals proper- ing primarily polyvinyl and polyethylene chips.

ty in Hometown, Rush Township, and the former In March, 1974, the Pennsylvania Department of
Tonolir Corporation land in Hauto Valley, Nes- Environmental Resources gave consent to the
quehoning, were named to the national priority A.T. and T. Nassau Metals firm to institute on-site
list this week. The list represents the worst of an treatment of the plastic insulated wire. The firm
estimated 30,000 hazardous waste dumps in need constructed a water treatment plant, dug diver-
of treatment nationwide. sion ditches and installed a groundwater intercept
The action this week, however, hardly means tor trench to-control the surface groundwater

cleanup of the Diversified Metals and Tonoili f>ro- runoff to and from the pile to the treatment plant
perties will take place in the near future. Con- and to treat the leachate. •*
versely, investigations are expected to last until During an investigation in April, 1984, the EPA
1991 before action on each property is likely to collected samples of surface and underground.
take place. —**= . • waUir along with several soil samples. Results of
In June of 1968, the EPA began an intense probe the nesting on the samples determined they con-

of the Hometown site, searching for contamina- taimsd heavy metals and organics, including cad-
• turn and developing, a cleanup plan. The agency mium, lead, benzene and cblorobenzene. <* I
entered into the consent order with the owner of Almost 2,000 loc*i resident* in the area of the
the site, Theodore Sail, ,Inc.t a subsidiary of Diver- Diversified Metal* plant depend on groundwater
sified Metals of/Mftaoŵ and with A.T."and T. tod.rink_ :_. *.t' ?;jt*a-:, •\̂ :r̂  •»•»,-; •4*Jte*i".K, v|
Nassau Metals Qjt̂ oratfiWpf South Carolî  • '•• ..- T&ooill Corpotfatioa '•-.,«« KV."- ,. . —... .-„..-»•»-..,.„. ... ,t ̂ n̂̂ jtuafl̂ jntî ĉ̂ ^ '

vsi

*.

'

%-£&nf3!riJ!&*î ^•j». ' lO.OOapeopie who are customers of toe Lansfocd-
_ _ -,_̂ _r_̂ . —— **•«-.. -.. "- :̂ir Cl̂ l̂ ê t Water Authority. T-lMjMithority-has
Tbe aiiaaSroeflgs-iiSeagEP-C win allow the a CD-million lawsuit against Tonoili and its en-

'tpc.tentially-'rt&i.ĉ bTe "piWes'1-1 (PRPs) to titles pending, in U.S., federal court in Soranton,
ŜĴ ^̂ ^̂ ^̂ ^ •'•*!«•<• -SAaMSifti&i. •* *« - *c•\

RRIOI351.
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/ASTE SITE — An aerial view of Tonoili Corporation land iin Nesquehoning shows
ounds of battery casings left exposed to weather, as well as 21 lagoon that holds con-minated waste. (Jeff Broadt/TIMFS NFWC.
——.- ~. wui»»y voauiys ieii exposed to w<
minated waste. (Jeff Broadt/TIMES NEWS)

&R101356.
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COULUCL: Hi r old Ya<.«»
2 f? i-?57 ,?}. (215)597-9325

t ;, Number and Date

EPA ALLOCATES $1.» MILLION FOR TOKOLLI SUPERFC3P CLKAMUF

PHILADELPHIA, ?A— The 1J.3. Suvir-.nueutal Protection Agency Uds allocated 51.4

million, from cha Suparfund for thai removal of Mzardoua va$tft« at tha TonolH
Ctf-̂ îCorporation R* eye ling Sits on eon c IE 54. two mil«» went o£ ^esquc honing, fi*i*UM. L

Fro» iy'/4 through 19Si, tn« cwonty aer* ait* op«rac«d a« a batt«ry r«eycliag

and smelting facility. Processes p<*rforiaed ac the site gene rated Iti-id, caduluio,

araonio and chroma, which have concamlnat.-. on-aic« soil and suriica uacar

(rain wat*r). Unraatrtcceii accoss to tK« conta«ir\ated aotl poses a direct contact

health ciiraac an-ulcd. Concuainac*d surfacu watar ia a igniting o£C ch« aica,

posing d threat to nsarby drioking water supplies. Monitoring wella ac the site

confirm ground vac*r contamination.

The major on-9itc concanlnatcd arcac arc a 500,000. gallon logoon uea<l to store
fS4-?/a.

couLainiuaLed kiii Ci<i!«t wi-Lal t'uiiuiug I run tlie battery atuC.ige dUti ctuslllilj area*;

a drainage breach whica r«*c«iv«» lagoon ov«rtiow; aud a _>JU,.U3 gallon lacking

5 to rase tank, holding an acidic solution cantainiag lead, cadraium, chrosius,

arsuuic, ziac and ulclc»l. Thara is also an oa-sict laboratory In a *.at* of

containinf *pproxim*taly 50 container « of acida, baaea and other

Exposure to lead poooc tho graataet health riaica to th« devaxoplng narvoua

of r.hllrlrmi. Ar»HnLt: Mitt! cttdmiuia tee Juajjcctttd carciaogeaa.

1'ha $l./i sill lion $uo«r£und dollar* uiii ba us«d to cacagoriza, tr«ac, remove

and dispose of the contaminated materials; backfill the la«oon and trench arcaaj

and rapair the a«curlty fence. Th* c1*»min M HHrim^f.«H «t ̂ hout AC work r!*yH,

not flouncing interrupcionn due to Hclmduliny problww uiic Chw

# # £0-19-16

04/13 12:20 7206270





TO: RICH FETZER, OSC REGION III
AL PETERSON, OPA REGION III
DONNA McCARTNEY, RPM REGION III

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/CERCLA,
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?

flRIO!359



ATTENTION

o

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 SITtE.

WHEN: NOVEMBER 20, 1989 (MONDAY)

TIME: 7:00 PM

WHERE: NESQUEHONING BOROUGH RECREATION CENTER
RAILROAD STREET
NESQUEHONING, PENNSYLVANIA

PURPOSE: THE u.s. ENVIRONMENTAL. PROTECTION AGENCY (EPA)
WILL HOLD A PUBLIC MEETING TO DISCUSS CLEANUP
ACTIVITIES AT THE TONOLLI RECYCLING CORPORATION
SUPERFUND SITE LOCATED ON ROUTE 54, NESQUEHONING,
CARBON COUNTY, PENNSYLVANIA.

AGENDA: . RECENT ACTIONS
• FUTURE ACTIONS

. FUTURE STUDIES

• QUESTION AND ANSWER PERIOD

ALL INTERESTED PARTIE A flTED TO ATTEND.



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

THE PUBLIC MEETING WAS ADJOURNED AT 2130 HOURS.

MIDI 361-



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

10. WHERE DID TONOLLI INVESTIGATIONS BEGIN?

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

12. WHAT HAPPENS TO THE SLUDGE BEING STORED ON SITE?

13. IS BEAR CREEK CONTAMINATED?

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

15. WHAT IS UNDERGROUND WATER CONTAMINATION?

16. 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?

17. WHAT WILL BE DONE TO THE LANDFILL AREA?

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

19. 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

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

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

22. HOW DO WE ACCELERATE THE REMEDIAL INVESTIGATION?

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

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

25. WHEN WILL REMEDIAL ACTIVITIES BEGIN?

26. HOW ENVIRONMENTALLY UNSAFE fs TONOLLI?

fiRIO'1'362



APPENDIX I

SECURING BUILDINGS STORING HAZARDOUS MATERIALS
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TO: RICHJOE GALIOTO, ERCS RM

FROM: CHRIS ZWIEBEL, TAT

SUBJECT: SECURING ON-SITE BUILDINGS CONTAINING 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.

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

2A. 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.»

3. 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."

4. 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."

5. 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 as "5."

6. 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 th«i building
with sheet metal screws.

—identified as "6."

RRIOI36U,



UMItfeO StAtfes t-NvmONMfeMtAt PHOtl-ctlOM AdfcNCY

etas-Hut Butlrllritf

DECEMBER 20, 1989

,.OE GALIOTO
O.H. MATERIALS, INC.
WINDSOR, NJ

THE FOLLOWING ACTIVITIES REMAIN TD BE COMPLETED AT TONOLLI; PLEASE
PLAN THESE ACTIVITIES WITH THE FIRST SCHEDULED TREATMENT SYSTEM
MA1NTA1NENCE.

1> OPW AND VALVE TO BE ATTACHED TO OVERFLOW FROM SOOK (3ALLOM SttJRAGE
TANK. ALSO, HAVE HC1SINB STORED AT A CONV1ENT ACCESS POtMt| AND
MARKED SO IT COULD BE UTILIZED EASILY DURING A HEAVY RAtNFALLi

2> BUILDING "D" SECURITY. DOOR 2A, NOT SECURED PROPERLYt tHAlN SHtJULO
BE FASTENED TO THE PLYWOOD* THE PLYWOOD CAN &E REMOVEb tOd feASlLY.
DOOR b< NOT FASTENED PROPERLY. SUGGEST SHEET METAL SCREWS b« POP
RIVETS.

3> CONSTRUCT BOX FOR PROTECTING ELECtRlCAL PANELS ADJACfeNt ttf WAtfeM
TREATMENT BUILDING* PRIORITY!

4> FINISH GRADING, TOPS01L AND SEED EXCAVATED DRAINAGE bltCH AWfeAi
THIS CAN WAIT UNTIL WARM WEATHER WARM WEATHER*

S> PUt A DOOR WITH HINGES, LATCH AND A LtiCk ON STORMWAtER SUMP 6UlLbtN(3i

6> SEND ME A COPY OF ALL BLOOD LEAD ANALYSES PERFORMED ON ALL OHM
EMPLOYEES WHO HAVE EVER WORKED ON tHtS SITE*

7> INSTALL MARKERS ON WATER SYSTEM DRAINAGE PIPE tAPAfcLE OF SHtJWlMG
LOCATION OF PIPE AFTER GRASSES IN FORMER LAGOON AREA GROW dVfeH tHE
PIF-E.

9> POST SIGNS CLEARLY SHOWING THAT A HAZARD/HAZARDOUS MAtERlAL EXtStS
WITH IN SITE PROPERtY. THESE ARE tO fife POSTED ON STAKES .JUSt INSlbE
tHE SITE FENCE AROUND THE PERI METER A.3 WELL AS THE ACCESS AHfeA3 tO
BUILDING "D", tHE FLY ASH BUILDING, FARMER LAGOON AREfl, SttiRHWAtER
SUMP, WAtER tREAtMENt BUILDING, AND tHE tONOLLl OFFICE

1 EXPECt tHE SYStEM tO BE CHECKED EACH MONtH BEGINNING IN
1970. 1 WOULD LIKE fiOtH tHE tAt AND 1 INFORMED At LEAST 120
HOURS IN ADVANCE BEFORE tHE MAlNtENANCE tRlP;

RICHARD M, FETZER, OSC •
USEPA REGION 111 ,
PHILADELPHIA, PA ft$ \Q j



7. 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."

8. 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 of the door.

—identified as "8."

9. Hole in site fence at the location of the background sample.
—marked with orange paint.
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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
(609) 482-0222 • FAX (609) 482-6788

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

MEMORANDUM

TO: Rich Fetzer, OSC, EPA Region III
Eastern Response Section

THRU: Mike Zickler, TATL, Region III* TDD #8910-10
PCS #2693

THRU: Bhupi Khona, RSO, Region III

FROM: S. Andrew Sochanski, TAT Region

SUBJECT: Tonoili 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 liner at the Tonoili 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 (S) , variance of the sample (Sz) , the standard error
(S,) and the Confidence Interval (CI) . When these statistical
requirements are determined to be accurate, the upper limit of the

Roy F. Western, Inc. ' " ' 3 6 §
MAJOR PROGRAMS DIVISION
In Association with ICF Technolofy, Inc., C.C. Johnson & Malhotra, P.CX. Resource Applications, Inc.,
and RJEL Sarriera Associates "*"



Tonoili Site
October 17, 1989
Page 3

STATISTICAL REQUIREMENTS FOR A RANDOM SAMPLING PLAN

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 = 2 X, Where n » number of sample measurements

i = 1
n

Sample Variance

S2 = X X,2 - (2 X, ) 2/n

n-1

s - yi2"

S2
n - t2 .20 A « RT - X

~

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 ^ 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.

S2 - 7.5 X 107

S - ,/S2- 8661

S, =- _§ _ = 3,873.5yr
0/369



Tonoili 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 lagoon 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 contamineition for lead was greater than
or equal to 2,000 ppm, excavation would also be necessary (See
Tonoili 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 onssite 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 Ml
#141 (Background) 190 ™

RRIOI370



ANALYSIS REPOR f

.̂-£r.:--- ...... LLI ..tuple: No. AQ 1434014
«,•*' Roy F. Veston, Inc.-NJ Date Reported 9/15/89

SPER Division Date Submitted 9/12/89
53 Baddonfield Road, Suite 306 Discard Date 10/16/89
Cherry Hill, NJ 08002-1453 Collected by C

TN01 37 mm Filter Tonoili P.O. 2536
Bldg D 35' from West Wall 18' from South Wall Rel.
Sampled 9/1/89 (1602) by DK

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 26. ug 2. 040101300S
Lead Duplicate 28. ug 2. 900101300S

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

«J9 Of l«si:n?

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 13.00 007200 Reviewed and Approved by:

S~ Ravers* Sid« For Explanation _ -,J?ck T • Pollveiler, B. S.
Of Symbols And Abbreviations And « D I fl I 3 /GfOUP Ldr«» Industrial HygieneOur Standard T«rm« And Cond-UontW fl i U I u f r «" '«

• *emo»r Aiwican Council of
. me.



> ANALYSIS REPOR f

LancasterjCabomtones >nmvKn • r*ggg|
LLI Sample No. AQ 1434021

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

TN Blank 37 mm Filter Tonoili P.O. 2536
Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead < 2. ug 2. 040101300S
Lead Duplicate < 2. ug 2. 900101300S

1 COPY TO Roy F. Ueston, Inc.-NJ ATTN: Mr. Bhupi Khona

•«o* 0* »*nng

^——— Our
jtemoer American Council oi
"oeoenoent LAOcratonw. .re

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 13.00 007200 Reviewed and Approved by:

S«« R«v«r»« SMo For Explanation Jack T. Follveiler, B.S.
£S±££±Z2£Z£KR 1013 1Z&»» *r.. Industrial Hygiene



APPENDIX G

REGION ffl INCIDENT NOTIFICATION REPORT
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DELIVERY ORDER FOR EMERGENCY RESPONSE CLEANUP SERVICES

(This delivery order is issued subject to all terms and conditions of the contract identified in Block 2.) \Htty
1 . DATE OF ORDER 2. CONTRACT NUMBER 3. ORDER NUMBER

iC-13-b? "• C.-01-744U . 7445U.J014
4. TIME OF INITIAL ORDER (If initial order 5. DELIVERY ORDER CEILING AMOUNT (Obligated Amount)

was verbal)
• t)* i r\ /"•/*. *\rt

6. ACCOUNTING AND APPROPRIATION DATA
1 — 1 AM Appropriation Number

14CO esc QPM gĝ gĵ
7a. ISSUED TO: CONTRACTOR (Name. Address, and ZIP Code)
un . .-c^r ia. s Cu.ip6.riy
li.4Lt, Li-, KOU'.C. 2ic4 taSt
rir.cTi i.y, Oil 4-̂ 3̂

7b. PROGRAM MANAGER (Name and Phone Number)

Jo;.,-, Cc;Jui, (C00)23o-450.i
7c. RESPONSE MANAGER (Name and Phone Number)

9. RESPONSE LOCATION (Site Name and/ or Address and ZIP Code)
;.0..3... COIV. i.1U-

. •'.-.. i ,1. i p -i •«- <- ' / f ' -i D 3. »ci -jL'Jn'Jn : Il'J , L.U1 uuj« »u . r a.

Document Control No. Account Number

KV 0010 2TFAoAiiIiG
Object Class

8a. ISSUED BY: ORDERING OFFICE (Name, Address, and ZIP Codel
US tnvlrortfnental Prot^cciui, . ..wwi;C/
Key ion III
303 hatnouist liuildir.j
Wheeling, UV 26003

8b. EPA REGION/USCG DISTRICT 8

Region III

c. ZONE

•j »

8d. ON-SCENE COORDINATOR (Name and Phone Number)

Jerry Saseen I'...,-.}'' ';'!-vo31
10. CONTRACTOR REQUIRED ON SITE (Date and

(Specify Time Zone)
16-19-37 140-1 ̂ sc

Time)
DAM
DPM

1 1 . REQUIRED WORK COMPLETION DATE

1 2. STATEMENT OF WORK
The Contractor shall furnish the necessary personnel, materials, servjces, facilities, and otherwise do all things
necessary for or incident to the performance of the work set forth below:

Response manacier to mobilize to the site October 19, 19&7 to s^f .-; i ro
work schedule, v/Ith the on scene co-ordlnacor. Upon norif icaticn of
che O^C, mobilize crev.s to the sits to Initiate cleanup.

13. ORDERING OFFICER
NAME/TITLE .SIGNATURE J DATE

i.'.-'ji-; :••.-,.' Cllr.r.i'll^^nr V ̂ ^̂ ^ .-̂  ̂'i'̂ î.. — <g D jH 10̂ 15-̂ 7

oo
CD

or

EPA Form 1900-59 (11-83) // ..</-.„...„ OFF,CER/OSC ^'-fru.S.GPO 1983-426-222/364



APPENDIX F

DELIVERY ORDER
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[̂  ANALYSIS REPOFS

Lancaster Laboratories OHPGHArrn

Roy F. Veston, Inc. -NJ /»%?/ Date Reported 9/267?
SPER Division f% Date Submitted 9/21/!
53 Haddonfield Road, Suite 306 Discard Date 10/27/.'
Cherry Hill, NJ 08002-1453 Collected by C

Matrix Spike Dup. of Blank Wipe Sample 091889TNWOD P.O. TONOLLI
Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB
Lead see below 0401C

Spike recovery . 106. Z

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

MMibir Ararictn Coundl at
IraMMndOTt LaboratorMK kie.

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories
033 03182 13.00 002600 Revieved and Approved/

Jack T. Pollveiler,/
Group Ur.,ln<ius«-



> ANALYSIS REPORT
|

Lancaster Laboratories Kam

Roy F. Veston, Inc.-NJ Date Reported 9/26/89
SPBR Division Date Submitted 9/21/89
53 Haddonfield Road, Suite 306 Discard Date 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C

091889TNWOD Blank Wipe Sample Tonoili P.O. TONOLLI

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 10. ug 10. 040101300S*

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

Mimbtr Anwican Council o(
_xMc«na«nt LaeomorM, He.

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

SM RWWM Skto For Explanation RD t fl I l̂ m?1' PoUweiler, B.S.of symbols And Ab-jwiitton. And . ft ft .1. U l ̂A./* ĵ t,. Industrial Hygiene



ANALYSIS REPORF

Lancaster'Laboratories•«TOm,

Roy F. Weston, Inc.-NJ Date Reported 9/26/89
SPBR 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.O. TONOLLI
Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead see below 040101300S*

Spike recovery 100. Z

I COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona

00
r*-»
CO

o
cc
90C

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

SMR«v«MSid«Fog£»4m«fioft**7 & Jack T. Pollweilcr, B.S.
Of Symbols And AgbiftviftftyialAJ.a * firntin lAr TnHii«trialOwSt«.d«dT«.i..}.MdCond.tion» uroup Lor., inaustnai

M«nb*r. Anwian Counbl al
lnd*c«nd«K Ubarmn**. he.



> ANALYSIS REPORT

Lancaster Laboratories ,,̂^

Roy P. Weston, Inc.-NJ Date Reported 9/26/8%
SPER Division Date Submitted 9/21/8$%
53 Haddonfield Road, Suite 306 Discard Date 10/27/Sw-''
Cherry Hill, NJ 08002-1453 Collected by C

091889TNW03 Wipe Sample Entrance Wall Near P.O. TONOLLI
Receptionist Window 9/18/89 Tonoili Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 1,130. ug 10. 040101300S*

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

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

i_R**n* Sktai for ExptanaMgn̂  i ft i Q 7 Q Jack T. Follweiler, B.S.
U I-37 I.* Group Ldr., Industrial Hygiene



> ANALYSIS REPORT

Lancaster Laboratories,

..ttfx Roy F. Weston, Inc.-NJ Date Reported 9/26/89
'•'• ^ SPER Division Date Submitted 9/21/89
r 53 Haddonfield Road, Suite 306 Discard Date 10/27/89

Cherry Hill, NJ 08002-1453 Collected by C
091889TNW04 Wipe Sample Lunch Room Proposed Wall P.O. TONOLLI
Near Window 9/18/89 Tonoili Rel.

RESULT LIMIT OP
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 190. ug 10. 040101300S*

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

CD
COeo
CD

or

t«k_» ol t«*tmg.

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:rr *

MfMxr Amtncari Coundl o<

Jack T* Pollweiler, B.S.
GrouP Wr- • Industrial Hygiene



* ANALYSIS REPORT
i

Lancaster Laboratories «,. ™™

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 %/.,

091889TNW01 Wipe Sample Proposed Lunch Room Floor P.O. TONOLLI fo *?.
9/18/89 Tonoili Rel. ^

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 27,100. ug 10. 040101300S*

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

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:f̂

HP I 0 i 38 £ack T< Follv(iiler' B-s-Group Ldr., Industrial Hygiene



> ANALYSIS REPORT

Lancaster Laboratorieŝ ,̂

Roy P. 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

091889TNW02 Wipe Sample Entrance Floor P.O. TONOLLI
9/18/89 Tonoili Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 43,100. ug 10. 040101300S*

1 COPY TO Roy F. Westqn, Inc.-NJ ATTN: Mr. Bhupi Khona

MVIHMT .Wrwican Coundi d
> -*•-• -..M̂  \ -*"srr.'-Hr '*-»

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

j OQO Jack T. Follweiler, B.S.
Ou,s*Mn**-->««———— Group Ldr" Industrial Hygiene



> ANALYSIS REPORT
!

LancasterLabomtdriesm̂

Roy P. 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

091889TN04 37 mm Filter Bange Tonoili P.O. TONOLLI
9/18/89 Rel.
382 min @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 6. ug -2. 040101300S*
Lead Confirmation 5. ug 2. 900101300S
Lead in Air . 8. ug/m3 2, 900200500S

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

fiekJt <j( tsstkig.

MMrtMr Anwrĝ n COME* <*

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 004400 Reviewed and Approved by:

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



> ANALYSIS REPORT

Lancaster Laboratories m̂ <

Roy P. 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

091889TN05 37 mm Filter RT Hall Personal Tonoili P.O. TONOLLI
9/18/89 Rel.
97 min @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 3. ug 2. 040101300S*
Lead Confirmation 3. ug 2. 900101300S
Lead in Air 15. ug/m3 2. 900200500S

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
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 004400 Reviewed and Approved by:

SM f-svarM SJds For*̂ jfVjVM *3 ft h Jack T. Follveiler, B.S.
___ oXŜ JtSt!SKi!̂ » Group Ldr., Industrial Hygiene

MurtMr Anariem Counol al



> ANALYSIS REPORT
i I

LancasterLaboratorie:
' '

Roy P. 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

091889TN02 37 mm Filter Filter Press Tonoili P.O. TONOLLI
9/18/89 Rel.
402 min @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTISATION LAB CODE
Lead < 2. ug 2. 040101300S*
Lead Confirmation < 2. ug 2. 900101300S
Lead in Air < 2. ug/m3 2. 900200500S

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
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 004400 Reviewed and Approved by:

fieUt 01 testina. . .

SM Rav̂ sa S<da ForExptonatton Jack T. Follweiler, B.S.

OUT SuinCMfYl IflffllS AflO OQIXJltlOtp-̂  Ji I Ĵ I <̂ f \j î
xx̂ m̂̂ m̂tfs

Mtmbttr AiTwrtcan Council of



> ANALYSIS REPOR r

Lancaster Laboratories,,̂

T 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 10/27/89
Cherry Hill, NJ 08002-1453 Collected by C

091889TN03 37 mm Filter Mixing Tank Tonoili P.O. TONOLLI
9/18/89 Rel.
386 min @ 2 1pm

RESULT LIMIT OP
ANALYSIS AS RECEIVED .QUANTITATION LAB CODE
Lead 3. ug " 2. 040101300S*
Lead Confirmation 3. ug ~* 2. 900101300S
Lead in Air 4. ug/m3 2. 900200500S

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: M.:. Bhupi Khona

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182. 13.00 004400 Reviewed and Approved by:

Saa Havana SkJa For Explanation Jack T. Follveiler, B.S.
n\3Q6 Group Ldr., Industrial Hygiene



> ANALYSIS REPORT

LancasterLaboratories mv.™

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

091889TNOO 37 mm Filter BLANK Tonoili P.O. TONOLLI
9/18/89 Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 2. ug 2. 040101300S*
Lead Confirmation < 2. ug 2. 900101300S

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

ftaid* at testing.

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 003900 Reviewed and Approved by:

SM Ravaraa SWa For Explanation, ^ , _ _ _ Jack T. Follveller, B.S.
Group Ldr., Industrial Hygiene



> ANALYSIS REPORT

Lancaster'LaboratoriesOT,JD ar rr 13-
..i«Sfr.»,6.'--' - ..--••̂-'̂ •̂r..̂  _„.-.-• .--- r iT.r^Tj^tiiB.ftii.ii'Vi.i*

Roy Pm tfeston> 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

091889TN01 37 mm Filter Command Post Tonoili P.O. TONOLLI
9/18/89 Rel.
394 rain @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 4. ug 2. 040101300S*
Lead Confirmation 4. uu 2. 900101300S
Lead in Air 5. ug/m3 900200500S

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

t*rr**r, Anwxar Counol of

Questions? Contact Industrial Hygiene: Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 004400 Reviewed and Approved by:

SM Havana SkJa For Explanation « ^ Jack T. Follweiler, B.S.
, , Group Ldr., Industrial Hygiene



ANALYSIS REPGHI
i

Lancaster Laboratories ,,m
LLI Saaple No. AQ 1434019

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

TN06 37 mm Filter Tonoili P.O. 2536 Oft/*
Personal Air Sampling Attached RT Rel. /o *%
Sampled 9/1/89 (1545) by DK *$

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lfiad 9. ug, 2. 040101300S
Lead Duplicate 10. ug 2. 900101300S

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

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.

ZaZẐ itmmiiiimno, 080 031*82 13.00 007200 Reviewed and Approved by:
•-Mas at ttitir;

SM Havana Sida For Explanation Jack T. Follweiler, B.S.
Of Symbols And Abbraviations And Group Ldr., Industrial Hygiene

___ Our Standard Tarms And Conditions • S D I *"* rf?*,** '*
wemotr. Am«rean Council o( * ̂^̂ ^ . M I » »

t Laooranxw*. inc



> ANALYSIS REPORT

' Lancaster Laboratories ™«™
•9S£&.<V ."Sgyj-gM.

LLI Saaple No. AQ 1434020
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

TN07 37 mm Filter Tonoili P.O. 2536
Mud/Mix Tank Adj. to Lagoon Rel.
Sampled 9/1/89 (1525) by DK

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 180. ug 2. 040101300S
Lead Duplicate 204. ug 2. 900101300S

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

Mixing

>en. LJOOTMOOM. tnc

o
en
OO

CD

cc
scr

A
Questions? Contact Industrial Hygiene Respectfully Submitted ^^
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 -13.00 007200 Reviewed and Approved by:

SM Havana SkJa For Explanation Jack T,. KoH**̂ !̂  B*S*
Of Symbols And Abbraviations And G roupnlMA H Inaustrial Hygiene
Our Standard Tarma And Conditions ^



> ANALYSIS REPORT
i

Lancaster Laboratories,mnm
LLI Sa»ple Mo. AQ 1434017

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

TN04 37 mm Filter Tonoili P.O. 2536
Front Loader Cabin Upper Left Corner Rel.
Sampled 9/1/89 (1515) by DK

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 19. ug 2. 040101300S
Lead Duplicate 21. ug 2. 900101300S

1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona

"tHos of testing

\ietnoer American Ceunctt at
Ljoornanta. inc

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 13.00 007200 Reviewed and Approved by:

SM Havana Sida For Explanation Jack T. Follweiler, B.S.

W'
ofSSStfSSttŜ  GrOUp Wr• •- WWISK1 Hygiene



ANALYSIS REPORT
. r.--

Lancaster Laboratories,.̂ ,,
LLI Saaple No. AQ 1434018

'•?'•"• 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

TN05 37 mm Filter Tonoili P.O. 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. 039503300S
Lead 3. ug 2. 040101300S
Lead Duplicate 3. ug 2. 900101300S

1 COPY TO Roy F. Veston, ' Inc. -NJ ATTN: Mr. Bhupi Khona

(Questions? Contact Industrial Hygiene Respectfully Submitted
.__..„......_..._ Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
lTt̂ 'i£̂ it™mm*Hai. 080 03182 13.00 007200 Reviewed and Approved by:
'•cut 0« tw;

SM Havana Sida For Explanation Jack T. Follweiler, B.S.

MmxMr Anwnejn Couno) o(
LioomonM. )nc



ANALYSIS REPOR f

Lancaster'Laboratories•,mmwro
LLI Sample No. AQ 1434015

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

TN02 37 mm Filter Tonoili P.O. 2536
1/2' from West Wall 25' from South Wall Bldg D Rel.
Sampled 9/1/89 (1556) by DK

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 60. ug 2. 040101300S
Lead Duplicate 63. ug . 2. 900101300S

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

CO
en
CO

Questions? Contact Industrial Hygiene Respectfully Submitted CD
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc. —

r̂ ZZafZejrHmramiu, 080 03182 13.00 007200 Reviewed and Approved by: CC
"eat ot wiiin-; „—r-

Memoer Amenc*i Council of
inc

SM Havana SidaFor Explanation ft ̂clq J.̂ P̂ ŵeiler, B.S.
Of Symbols And Abbravtatkms And H Hsi*obi)'l-tfrf,"industrial Hygiene
Our Standard Tarms And Conditions
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ANALYSIS REPORI

Lancaster Laboratories ̂m,,<
LIX- Sample No. AQ 1434016

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

TN03 37 mm Filter Tonoili P.O. 2536
75' from West Wall '50' 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. 039503300S
Lead 25. ug 2. . 040101300S
Lead Duplicate 27. ug 2. 900101300S

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

'HHO* 0* Mllin$

M«mo«r American Counol o<

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 13.00 007200 Reviewed and Approved by:

SM Havana Sida For Explanation Jack T. Follveiler, B.S.
Group, I4rf .oftdjjs trial Hygiene
An



Tonoili 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 l.

.? - 39.87 ppm (lead)

X < RT (500 ppm) No hazard is present

Sample Variance

S2 = 3966.8

S - /S2 = 62.98

S7 »__S_ - 28.16yrf
.? is less than S2
39.87 < 3966.0 (negative binomial distribution)

Conclusion

The random sampling plan developed for the Tonoili 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
regulatory 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 3! 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

ARIOI395



Tonoili 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: Tonoili Sampling Flow Chart - 1 page

Tonoili Site Random Sample Locations - 1 page
Sampling of Solid Waste - 26 pages

RRIOI396



TQNOLLI SAMPLING FLOW CHART

*̂ 5 Random Samples

5 Random Samples

not okCheck j>—————^

Site is clean

Find proper
Number of samples

Sample again
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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 pages within a particular section.

Replace old copies of pages with the new updated ones.

RRIOUOO



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, corrosivity,, reactivity,
Extraction 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 del 1 sting petitions, and

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

The practice of evaluating 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 Teachability. This
manual will serve as a compilation of state-of-the-art methodology for
conducting such tests. It 1s 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 include a second part comprised of
biological methods for determining toxic properties of RCRA wastes. Such
toxic properties may Include carcinogeniclty, mutagenlcity, teratogenicity,
aquatic toxlclty, phytotoxicity, and manual 1an toxldty.

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

a. design of sampling and evaluation Plags» « t • /•% •
• H It I U I ̂ W r



b. collection of samples from various types of environments (e.g.,
pipes, drums, pits, ponds, piles, tanks);

c. transportation and storage of samples;
d. cha1n-of custody considerations to Insure defensiblHty of data;
e. determination of the pH, corrosivity to steel, flash point, and

explosivlty;

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

1. quality control and quality assurance.
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 Watur and Wastewater,"

EPA-600/4-79-020, U.S. EPA, Environmental Monitoring and Support
Laboratory, Cincinnati, OH 45268,

b. "Methods for Benzidlne, 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; 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 National
Enforcement Investigations Center at Denver, CO, 1s 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, O.C. 20460 (202-755-9187) for assistance. The manual 1s
Intended to serve all those with a need to evaluate solid waste. Your
comments, corrections, suggestions, and questions concerning any material
contained 1n, or omitted from, this manual will be gratefully appreciated.
Please direct your comments to the above address.

HRIOU02-
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SECTION ONE

SAMPLING OF SOLID WASTES
»

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 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
hazardous wastes to include solid, semi so!id, 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 sampling 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 <it 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.

1.1.1 Regulatory and Scientific Objectives
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
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TABLE 1. '-BASIC STATISTICAL TERMINOLOGY APPLICABLE TO SAMPLING PLANS FOR SOLID WASTES»

Tcmfnoiogy Syabol Matheaatlcal equation (Equation)

• Variable (e.g., barium X
or endrfn)

• Individual measurement X^ —
of variable

N
• Mean of all possible 11 £ x^

measurements of variable m <•! , with N • number of (l)
(population man) •* N possible neasurtmnts

• Mean of measurements x Simple random sampling and
generated by sample systematic random sampling"
(sample nean)

n
•£ *1

; • 1*\ , with n • mutter of (2a)
n sample measurements

Stratified random saapHng
r

£ • E V^L , with x|( • stratum (2b)
ij.j * aeen and W* * fraction

of population represented
by Stratus k (nuiber of
strata [k] rangos fro*
1 to r)

e Variance of saaple $2 Sleple randae saapHnq and
systeaatic ranoon saapllna

" 2 " 2•S Xf - (I Xi)2/n
.2 . 1-i <-l (3a)
s n - i
Stratified random saapHnq

s2 « E w.s£ , with s^ « stratum variance (3b)
k.l * * and UK • fraction of

population represented by
Strati* k (niMfeer of strata
Ik] ranges frow 1 to r)

e Standard deviation of s s -V*̂ ~ (4)
sanple

e Standard error s; sj «4- (5)
(also standard error
of Man and standard
deviation of ntan)
of sample

e Confidence Interval CI CI • x j t.2o «X, *<th t.2o «**«1nt*. (6)for u* fro* Table 2 1n this
section for appropriate
degrees of frnedom

e Regulatory threshold* RT Defined by EPA (e.g., 100 pp« for (7)
barluei in elutriate of EP toxldty test)

9 9 '• riM

* Appropriate nu-fier of . n '.M* ft R]Q 1 k \ 5 w
samples to collect froa n - ———. 1 viths - RT - x \»>
a solid waste (financial A*
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TABLE 1 (Continued)

Terminology Symbol • Mathematical equation (Equation)

Degrees of freedom df df « n - 1 (9)

• Square root transformation — \l\ «• 1/2 (10)
• Arcsin transformation — Arcs1nJ"p"; if necessary, refer to any (11)

text on basic statistics;
measurements must tie con-
verted to percentages (p)

'The upper limit of the CI for n is compared to the applicable regulatory threshold (RT) to determine
If a solid waste contains the variable (chemical contaminant) of concern at a hazardous level. 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 1s less than the applicable RT. Otherwise, the opposite conclusion is reached.
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TABLE 2. TABULATED VALUES OF STUDENT'S "t" FOR EVALUATING
SOLID WASTES

Degrees of
freedom (n-l)a

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
40
60
120

OB

Tabulated
"t" value*>
3.078
1.886
1.638
1.533
1.476
1.440
1.415
1.397
1.383
1.372 .
1.363
1.356
1.350
1.345
1.341
1.337
1.333
1.330
1.328
1.325
1.323
1.321
1.319
1.318
1.316
1.315
1.314
1.313
1.311
1.310
1.303
1.296
1.289
1.282

aOegrees of freedom (df) are equal to the number of samples (n)
collected from a solid waste less one.

tabulated Mt" 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 employed in that comparison is specified (Student's t-test).

The first of the above-described references addresses the issue of
sampling accuracy, while the second and third references focus on sampling
variability or, conversely, sampling precision (actually the third reference
relates to analytical variability, which, in many statistical tests, ca'nnot
be distinguished from true sampling variability). Sampling accuracy (the
closeness of a sample value to its true value) and sampling 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 1s 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 1n analytical, as well as sampling, costs and is clearly recognizable
even in the simplest of statistical test.!. 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 mati.rial are required for any estimate
of precision), it is prudent to design the plans to attain the greatest
possible accuracy. Jfe
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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 sample 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 meaner standard
error) and is designated as sj. Those two samples values, x and s;, are
used to estimate the interval (range) within which the trugjnean (u) of
the j-ham-ira] rnn<'?niT^tino^probably occjics.. assuming thatTne individual
concentrations exhibit a normal (be11-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 concenn,
a confidence interval (CI) is described within which n 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 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 sj) for concentrations of a chemical contaminant
of a solid waste. The utility of x and sg in estimating a confidence inter-
val that probably contains the true mean (n) 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
achieved by some form of random sampling. In 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
(Wane Aoproonan.v Judged Nonhtzvdous) (Wrae Inwpropnan.v Judged Hazardous)

. True Mean Oil «nd Simple Mean (x)

Standard Error (15) • 7 $ . , $g » 11
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nurgina.lv IMS than its regulatory threshold. In this example, barium is tht ehemicai contaminant.
The true mean coneantration of barium in the elutriate of tha 6P toxidtv tan is 88 ppm, M compared
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maan coneantration, which is estimated from tha sample mean and standard arror, must be lass than
tha regulatory threshold if barium is judgad to be present in tha wasta at a nonhazardous lava..
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statistics generated by the sample (e.g», x, and, to a lesser degree, s;)
are unbiased (accurate) estimators of true population parameters (e.g., the
CI for u). In other words, the sample U representative of the population.
One nf the commonest methods of selecting a random sample tj to divide the
population bv an imaginary grid, assign a series of consecutive numbers to^
the units of the grid, _and_aelect the numbers..(units) tn.̂  sampled througn
the use of a random numbers table (such a table can be found in any text on
basic statistics). It is important to emphasize that a haphazardly selected
samp 1e is not a suitable substitute for a randomly selected sample. 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 samples from the population. As can be observed from the equation
for calculating s;, precision increases (s; and the CI for n decrease) .
as the number of samples (n) increasesi although not in a 1:1 ratio. For
example, a 100% increase in the number of samples from two to four causes the
CI to decrease by approximately 62% (about 31% of that decrease is associated
with the critical upper tall 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 sampling
precision is to maximize the physical size (weight or volume) of the samples
that are collected.That has the effect of minimizing between-sample variation
and, consequently, decreasing s;. 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. If 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 collected) are identified, and a suitable number of samples
is randomly selected from the population. More complex stratified random
sampling 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
ogpulation is stratified to isolate the knjjwn 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 simple 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 sj) 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 bgtween-e*f«** "fl-^h1l1*y rrfr
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 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 strategy employing stratified random sampling is
selected, a decision must be made regarding the allocation of sampling 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 1n the stratum.
When detailed information concerning chemical variability within strata is
not available, samples should be proportionally allocated among strata, i.e.,
sampling effort 1n each stratum should be directly proportional to the size
of the stratum.

S1«ple 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 sampling is systematic random
sampling, in which the first unit to be collected front a population is
randomly selected, but all subsequent units are taken at fixed space or time
intervals. An example of systematic random sampling 1s 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-ro intervals along the transect. The
advantages of systematic random sampling over siaple 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

RR.OU22'



10 / SAMPLING -.Development

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 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 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 sampled
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 distribu-
tion. This is true regardless of the strategy that is employed to sample tne
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 meansI 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 s2 (assuming that the number
of samples [n] is reasonably large). If that is not the case, the chemical
contaminant of concern may be characterized by a Poisson distribution (x is
approximately equal to s2) or a negative binomial distribution (x is less than
s2). In the former circumstance, normality 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, ^11 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 (\i) concentration of a chemical contaminant of a waste. From the
perspective of most waste producers, that means the minimal number of samples
needed to demonstratft *hat- ttif. "PPgr limit of the U for u 15 i*** <•*** r̂ ^̂
apfl±fCagle regulatory threshold (RT). The formula for estimating appropriate
sampling effort (table 1, kquatidrt 8) indicates that increased sampling
effort is generally justified as s2 or the "t™" value (probable error rate)
increases and as A (RT - x) decreases. In a well-designed sampling
plan for a solid waste, an effort is made to estimate the valuesof x
and s^ before sampling is initiated. Such preliminary estimates.wTTTch
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
by preliminary estimates of x and s^ since poor preliminary estimates
of 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.

1.1.3 Basic Sampling 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
example of each sampling strategy. The hypothetical examples illustrate the
statistical calculations that must be performed in nost 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 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 fora 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-sludge
Interface to the sludge-lagoon Interface), suggesting a highly controlled
manufacturing process (little 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 j_n_ 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 [i 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 knowledge 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 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 example for simple random sampling (Box 1), prelimi-
nary estimates of x and s2 indicated a sampling effort consisting of six
samples. That number of samples was collected and initially analyzed,
generating analytical data somewhat different from the preliminary data (s2
was substantially greater than was preliminarily estimated). Consequently,
the upper limit of the CI 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, s;» t.20» and, conse-
quently, the upper limit of the CI - values obtained from all nine samples -
resulted in a definitive conclusion of nonhazard.

AR-IOU25
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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 s2 for each chemical con-
taminant of a solid waste that is of concern. The two above-identified
statistics are calculated by, respectiveVy, Equations 2a and 3a (Table 1).
Estimate the appropriate number of samples (ni) 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. J
The appropriate number of samples to be taken from the waste is the ,
greatest of the individual ni values. I
Randomly collect at least n^ samples (or n2 - nj, 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 s2). Maximize the physical size (weight or
volume) of all samples that are collected. j

4. Analyze the r\i (or ng - nj, n3 - n2, etc.) samples for each chemical conW
tairinant of concern. Superficially (graphically) examine each set of
analytical data for obvious departures from normality.

5. Calculate x, s2, the standard deviation (s), and s; for each set of
analytical data by, respectively, Equations 2a, 3a, 4, and 5 (Table 1). i

6. If x for a chemical contaminant is equal to or greater than the j
applicable RT (Equation 7; Table 1)) and is believed to be an accurate
estimator of (i, 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 1s greater than ss
perform the following calculations with nontransformed data. Otherwise,
consider transforming the data by tfi.e square root transformation (if
x 1s about 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).

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 concentration
and the study is completed. Otherwise, the opposite conclusion is
tentatively reached.

ARIOU26
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3. 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 n2, employ the newly
calculated (not preliminary) values of x and s2. If an additional n£ - r\i
samples of waste cannot reasonably be collected, the study is completed
and a definitive conclusion of hazard is reached. Otherwise, collect
an extra n2 - n\ 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, increased sampling effort is impractical.

Hypothetical Example
Step

1. The preliminary study of barium levels in the elutriate of four E-P
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
z xi

. ** * 90 98 * ,104 * 94.50, and (Equation 2a)

n j n 9
J Xf - (I XjT/n

S2.lli —— —111 ——— (Equation 3a)

_ 35,916.00 - 35,721.00 . « nna ' — A T —— — — a 03. UU.

2. Based on the preliminary estimates of x and s2, as well as
the knowledge that the RT for barium is 100 ppm,

(1.6382)(65.00. . 5.77. (Equation 8)
5.502

ARIOU27
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3. As indicated above, the appropriate number of sludge samples (ni) to
be collected from the lagoon is six. That number of samples (plus
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.

4. The six samples of sludge (n\) designated for immediate analysis
generate the following concentrations of barium in the EP toxicity
test: 39, 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.

5. New values for x and s2 and associated values for the standard
deviation (s) and s£ are calculated as:

89 * 90 + 87 + 96 + 93 *J13 . 94>6?> (EquatiQn 2a)

n 2 n 2
Z Xf - (Z XjT/n

s2 « 111——ff~p——— (Equation 3a)
, 54,224.00 - 53,770.67 3 go 67

5 '

s * ys* a 9.52, and (Equation 4)

Sj » s/̂ n~* 9.52/-̂ T» 3.89. (Equation 5)

The new value for x (94.67) is less than the RT (100). In
addition, x 1s greater (only slightly) 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.

7. CI « x + t ,n s- « 94.67 + (1.47<>)(3.89) (Equation 6)
^ . fcU A "~

- 94.67̂ 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.

• AR-iOl'l*28
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•Ĥ ^

^
«••
90
•HM

__

H W
.̂. j.\i r

i
ZJTii
U L

PZlftiutHn, ̂*l

-.

~

""

•̂•K
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8. n is now reestimated as:

5.33
6.95. (Equation 8)

The value for r\2 (̂ 7) indicates that an additional (ng - nj 3 1)
sludge sample should be collected from the lagoon.

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, s2, the stan-
dard deviation (s), and s; are recalculated as:

• —————— — * 93.56, (Equation 2a)

n n n
I X - ( z

n - 1

79,254.00 - 78,773.78

(Equation 3a)

60.03,
8

s «7s2 « 7.75, and (Equation 4)

sx * s//n"" 7.75//T- 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 ,nsr • 93.56 + (1.397) (2.58) (Equation 6)
™> . tU X *™

- 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.

flR!OU30
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1.1.3.2 Strati f led Random Sampl i n_g_

Stratified random sampling (Box 2) is conducted by general procedures
that are similar to the procedures described for simple random samgling. 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), s£,
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 s2, which more than compen-
sated for a modest increase in A.) The most relevant indication of sampling
efficiency is the value of s;, which is directly employed to calculate
the CI. In the case of simple random sampling, s£ is calculated as 2.58 (Step 9
in Box 1), while, for stratified random sampling, s£ Is determined to be 2.35
(Steps and 5 and 7 in 3ox 2). Consequently, the gain in efficiency attributable
to stratification is approximately 9% (0.23/2.58).

1.1.3.3 Systematic Random Samp>_1 jng_
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.

AR.IOII.3
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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 Genera1 Procidures

1. 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).

2. Estimate the appropriate number of samples (ni) 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.

»

3. Randomly collect at least ni samples (or r\2 - ni, n$ - n%t 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 s2). If S|< for each stratum
(see Equation 3b) is believed to be an accurate estimate, optimally
allocate samples among strata (i.e., allocate samples among strata
so that the number of samples collected from each stratum is directly
proportional to S|< 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.

4. Analyze the ni (or ng - nj, n3 - n^, etc.) samples for each chemical
contaminant of concern. Superficially (graphically) examine each
set of analytical data from each stratum for obvious departures from
normality.

5. Calculate x, s2, the standard deviation (s), and sj for each set
of analytical data by, respectively, Equations 2b, 3b, 4, and 5
(Table 1).

6. 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 jz, the contaminant Is considered to be present
in the waste at a hazardous concentration and the study 1s 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 equal to sz)
or the arcsine transformation (if I is less than s2) and
performing all subsequent calculations with transformed data.
Square root and arcsine transformations^^ (tê lftelf ;by, respectively,
Equations 10 and 11 (Table 1). Rn \ u « ̂ ̂
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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 completed. Otherwise, the opposite conclusion
is tentatively reached.

8. If a tentative conclusion of hazard is reached, reestimate the total
number of samples (r\2) to be collected from the waste by use of
Equation 8 (Table 1) and Table 2. When deriving ng* employ the
newly calculated (not preliminary) values of x and s2. If an
additional ng - ni samples of waste cannot reasonably be collected,
the study is completed and a definitive conclusion of hazard is
reached. Otherwise, collect an extra ng - n\ 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, increased 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. £ W^ * (1M88.00J.+ (2?(101.00) =96.67, and (Equation 2b)
k-1

S2 , EP „ ,2 , 11118,001 + (2)(18.QO) . 14-67- (Equation 3b)
k-1 * * 3 3

2. Based on the preliminary estimates of x and s2, as well as the
knowledge that the RT for barium is 100 ppm,

„ . ll2̂  . (1-3682)(14.67) . 3<55i (£quat1on 8)
1 gf 3.332

AR-IOU33
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3. As indicated above, the appropriate number of sludge samples (n̂ ) 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 s2) are collected from the lagoon by a two-stage random-
ization process (Figure 2). Because S|< 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 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.

4. 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.

5. New values for x and s2 and associated values for the standard
deviation (s) and s; are calculated as:

J , 2 Mlcxk * \*/.°|'°'/ + \*l\*v™-L 3 93.56, (Equation 2b)
k-1
M

s2 - Z W. s? » (l?.2-33) + ULffiiAQL « 49.84, (Equation 3b)
k*l * * •• •*

s * 2 > 7.06, and (Equation 4)

sx * 7-06/>/9 " 2«35- (Equation 5)

6. 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.

7. CI - *±t.20sx " 93.56.+ (1.397)(2.35) (Equation 6)

- 93.56 + 3.28.

The upper limit of the CI (96.84) is 1&$t.h¥nlthe applicable RT (100).
Therefore, it 1s concluded that barium is not present in the sludge at
a hazardous concentration.
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BOX 3. STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES
ARE PRESENT AT HAZARDOUS LEVELS - SYSTEMATIC RANDOM SAMPLING

Step General Procedure
1. Follow general procedures presented for simple random

sampling of solid wastes (Box 1).

Step Hypothetical Example! — ——————
i 1. The example presented in Box 1 is applicable to systematic random
I. 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 J:he
lagoon to the opposite bank. If that randomly selected transe'ct
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
samples 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 if, 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.
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1.1.4.1 Composite Sampling

In composite sampling, a number of random samples 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., ea.ch 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, s; and t.£Q 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. In comparison 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.

1.1.4.2 Subsampling

The variance (s2) associated with a chemical contaminant of a
waste consists of two components in that:

o
2 - 2 + fa_, (Equation 12)

ss m
with s| * a component attributable to sampling (sample) variation, s2 *
a component attributable to analytical (subsample) variation, and m * number
of subsamples. In general, s| should not be allowed to exceed one-ninth
of s2. If a preliminary study Indicates that s| exceeds that threshold,
a sampling strategy involving subsampling shoula be considered. In such a
strategy, a number of replicate 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.

RRIOU36-
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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 » E xi/n, (Equation 13)

1-1

with x-j = sample mean (calculated from values for subsamples) and n * number of
samples. Also,

n n
2 J2 - (Z x.)2/n

S2 _ 1»1 i»l ___ . (Equation 14)
7"-"l

»

The optimum number of subsamples to be taken from each sample (m Opt. ) is
estimated as:

"(opt.)' *£ (Equation 15,

when cost factors are not considered. The value for sa is calculated from
available data as:

n m ? ?
Z Z xf 1 - (Z Xn)Z/m

.ji____1___ • (Equation 16)
n (m - 1)

and ss, which can have a negative characteristic, is defined as:

t-T .2
, f "!i

J
s , , _ , (Equation 17)

with s2 calculated as indicated in Equation 14.

In the case of stratified random sampling with subsampling, critical
formulas for estimating sample size (n) by Equation 8 (Table 1) are:

k«l
- (Equation 2b).*,., x M
* *

•IOIU37
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with xfc * stratum mean and W^ = fraction of population represented by Stratum K
(number of strata, k, ranges from 1 to r). In Equation 2b, x|< 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:

s2 3 £ w s2 (Equation 3b)
i . V t »k*l * K

2 **with S|( 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:

m(opt.) 3 •- » ̂ th (Equation 15)

t and (Equation 18)
rn (m - 1)

s __ . (Equation 17)s
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 1s employed to sample the waste. For example, in the
case of simple random sampling without subsampling, a reasonable cost function
might be:

C(n) * Co * Cln ' (Equation 19)

with C(n) - cost of employing a sample size of n, C0 * an overhead cost
(which is independent of the number of samples that are collected and analyzed),
and GI * a sample-dependent cost. A consideration of C(n) mandates an
evaluation of L(n\, which is the sample-sizes-dependent expected financial
loss related to the erroneous conclusion thait a waste is hazardous. A simple
loss function is:

RRlOll+38
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L . JLi! , (Equation 20)
* ' n-

with ot = a constant related to the cost of a waste management program if the
waste is judged to be hazardous, s2 * sample variance, and n * number of
samples. A primary objective of any sampling strategy is to minimize C(n)
+ L(n). Differentiation of Equations 19 and 20 indicates that the number of
samples (n) which minimize C(n) + L(n) is:

„ , /__ . (Equation 21)

As is evident from Equation 21, a comparatively large number of samples (n)
is justified if the value of a or s2 is large, whereas a relatively small
number of samples is appropriate if the value of C} is large. These .
general conclusions are valid for any sampling strategy for a solid waste.

10,11*39



u
Hess Environmental Laboratories
Environmentalists and Laboratory Analysts
112 North Courtland Street, P.O. Box 268, East Stroudsburg, Pennsylvania 18301
Phone (717) 421-1550, Fax (717) 421-6720

April 5, 1990

OH Materials
k Research Way
Princeton, NJ 08540
c/o Chris Zwiebel

Re: Tonoili 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/l) 1.6l 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) O.l6l 0.081 EPA No. 204.2
Beryllium (mg/l) 0.010 <0.005 EPA No. 210.2
Cadmium (mg/l) 0-036 0.017 EPA No. 213.2
Silver (mg/l) 0.0015 <0.0005 EPA No. '272.2
Tin (mg/l) 0.013 0.005 EPA No. 282.2
Zinc (mg/l) 0.27 0.073 EPA No. 289.1

Date Sampled . 4/2/90 4/2/90
Time Sampled 1055 1100
Sample No. 8839 8840

Michael L. Klus-jfkitA x*""
• "FV'Fg' \~\J~r~"-— (

.._.... ,0^01. ,, • t .̂ wi. ENVIRONMENTAL LABORATOR.EES.4 Division of R.K.R. Hess Associates

MLK/dm



APPENDIX J

RANDOM SAMPLING FOR METALS
BENEATH THE LAGOON LINER
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MANAGES

53 Haddonfield Road, Suite 306, Cherry Hill, NJ 08002
(609) 482-0222 • FAX (609) 482-6788

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

MEMORANDUM

TO: Rich Fetzer, OSC, EPA Region III
Eastern Response Section . *-)M isTHRU: Mike zickler, TATL, Region III\ TDD #8910-10

PCS #2693
THRU: Bhupi Khona, RSQ, Region III

FROM: S. Andrew Sochanski, TAT Region III

SUBJECT: Tonoili 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 liner at the Tonoili 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 (S2), the standard error
(Sj) and the Confidence Interval (CI). When these statistical
requirements are determined to be accurate, the upper limit of the

RoyF.Ŵ tô fac. ^0/360
MAJOR PROGRAMS DIVISION
In Association with IGF Technology, Inc., C.C. Johnson & Malhotra, P.G, Resource Applications, Inc.,
and RJL. Sarriera Associates



Tonoili Site
October 17, 1989
Page 3

STATISTICAL REQUIREMENTS FOR A RANDOM SAMPLING PLAN

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" = S X, Where n = number of sample measurements

n

Sample Variance
2 n 2 nS2 =* S X, - (S X, ) 2/n

i =» 1_____j s i
n-1

s2
n = t2 .20 A = RT - X

A
STATISTICAL ANALYTICAL RESULTS

CASE l: 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 > 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.

S2 - 7.5 X 107

S - ys2"̂  8661

Sj - S^_ = 3,873.5

WIOI363



Tonoili Site
October 17, 1989
Page 2

o

CI is compared to the Regulato:ry 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 lagoon 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 (p'p™) /
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
Tonoili 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

RRICH370



j ANALYSIS REPORI

Lancaster'Laboratories•„,,,,
LLI Sample Mo. AQ 1434014

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

TN01 37 mm Filter Tonoili P.O. 2536
Bldg D 35' from West Wall 18' from South Wall Rel.
Sampled 9/1/89 (1602) by DK

RESULT LIMIT OP
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 26. ug 2. 04010 1300S
Lead Duplicate 28. ug 2. 900101300S

I COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 13.00 007200 Revieved and Approved by:

• ̂CfflÔ T" AfflB-TCBO COUPCtf OT
xseotnoent Laoorawn««- inc.

Jack T. Follweiler, B.S.
ftR I 0 1 37GF°UP Ldl>' Industrial Hygiene



> ANALYSIS REPOR F

Lancaster Laboratories,™«m
»VW:s

."-.. ,.. LLL Sample No. AQ 1434021

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

TN Blank 37 mm Filter Tonoili P.O. 2536
Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead < 2. ug 2. 040101300S
Lead Duplicate < 2. ug 2. 900101300S

1 COPY TO Roy F. Ueston, Inc.-NJ ATTN: Mr. Bhupi Khona

Questions? Contact Industrial Hygiene Respectfully Submitted
.,__ Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
raoKxp̂ -ErrvKc.xMrta! 080 03182 13.00 007200 Reviewed and Approved by:

'«ai ol man} r

£̂ K '.Jg:- S«« Rwwrs* Sid« For Explanation Jack T. Follveiler, B.S.
^^^ "'<"»* Of Symbois AndAbtoi»viation» A*D I Q 1 3 f 2GrouP L*11̂  Industrial HygieneOur Standard T«rn« And Condition* I t v / i v / . F & e r ' '<*
.tonoer American Courcu o!

me
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REGION IE INCIDENT NOTIFICATION REPORT
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DELIVERY ORDER FOR EMERGENCY RESPONSE CLEANUP SERVICES

(This delivery order is issued subject to all terms and conditions of the contract identified in Block 2J iHcJ^
1 . DATE OF ORDER

10-13-67
4. TIME OF INITIAL ORDER (If initial order

was verbal}
(Specify Time Zone)

DAM
14CO esc QPM

2. CONTRACT NUMBER 3. ORDER NUMBER

£..-01-7444. 7445U3014
5. DELIVERY ORDER CEILING AMOUNT /Obligated Amount)

$10° 000
6. ACCOUNTING AND APPROPRIATION DATA
Appropriation Number

68/uO/814t>
7a. ISSUED TO: CONTRACTOR (Name. Address, and ZIP Code)
ijji . ._i.wt* iai S Cu.lpdfiy
li.-vui_ bw Kou'Cfc 2_:4 Last

7b. PROGRAM MANAGER (Name and Phone Number)

7c. RESPONSE MANAGER (Name and Phone Number)

9. RESPONSE LOCATION (Site Name and/ or Address and ZIP Code)
xi o i .o 1 1 i C o TJ. . w i tt.
;.ci-iu-j!i0.i!..'j,Cai-b.i//Co. Pa.

Document Control No. Account Number Object Class

KV 0010 2TFA3Ai,CiG L....-
8a. ISSUED BY: ORDERING OFFICE (Name, Address, and ZIP Codel

Key ion III
303 Kdthodist liu.ldi.vj
Uiieeling, UV 260U3

8b. EPA REGION/USCG DISTRICT 8c. ZONE

Region III I • '
8d. ON-SCENE COORDINATOR (Name and Phone Number)

Jerry Saseen (',.;-!V':';-vr;31
10. CONTRACTOR REQUIRED ON SITE (Date and Time)

(Specify Time Zone) O AM
16-49-37 140'i osc DPM

1 1 . REQUIRED WORK COMPLETION DATE

10-1^-FP
1 2. STATEMENT OF WORK ;

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

Response manager to mobilize to the site October 19, 1987 to sot .; i re
work schedule, with the on scene co-ordlnator. Upon notification of
the C-Sc, f-vobillze crews to the site to initiate cleanup.

*

13. ORDERING OFFICER
NAME/TITLE

i> •-'-.(••..••• iV1 Cor.rp'if .....frir V

.SIGNATURE J DATE

X̂ <̂.̂ .̂ ~̂ SD nWt-«7

CO

o
or

OFF.CER/OSC



«2? i

"."-••/.I

APPENDIX F

DELIVERY ORDER

ft-RIOI-375



Lancaster'Laboratories•
>Roy P. Weston, Inc. -NJ /toW% Date Reported 9/26/f

SPER Division ^ Date Submitted 9/2I/!
53 Haddonfield Road, Suite 306 Discard Date 10/27/f
Cherry Hill, NJ 08002-1453 Collected by C

Matrix Spike Dup. of Blank Wipe Sample 091889TNWOD P.O. TONOLLI
Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB
Lead see below 040U

Spike recovery . 106. Z

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

MmMr Airartein Coundl o«

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories
033 03182 13.00 002600 Revieved and Approved

Jack T. Follveiler,/



* ANALYSIS REPORT

Lancaster Laboratories m«Mm

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 Bill, NJ 08002-1453 Collected by C

091889TNVOD Blank Wipe Sample Tonoili P.O. TONOLLI

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 10. ug 10. 040101300S*

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

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

SM RWWM Skto For Explanation a D i fi ! ̂aTUEfT. Follveiler, B.S.
Of Symbote And Abbrtwiatton* And flft I U I £,0, THr IndustrialOur Standard Tarma And Condition* r̂oup UK., inaustraaJ.



ANALYSIS REPORF

ories,,,̂

Ĉ >V Roy F. Weston, Inc.-NJ Date Reported 9/26/89
W\ii$\ SPER Division Date Submitted 9/21/89

y 53 Haddonfield Road, Suite 306 Discard Date 10/27/89
JT. Cherry Hill, NJ 08002-1453 Collected by C

Matrix Spike of Blank Wipe Sample 091889TNWOD P.O. TONOLLI
Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead see below 040101300S*

Spike recovery 100. Z

I COPY TO Roy F. Weston, Inc.-NJ ATTN: Mr. Bhupi Khona

GO
r-
CO

CD

QC

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

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



^̂ _̂_j^ ANALYSIS REPORT

t Lancaster Laboratories m^»

Roy F. Weston, Inc.-NJ Date Reported 9/26/1,.
SPER Division Date Submitted 9/21/8*%-.
53 Haddonfield Road, Suite 306 Discard Date 10/27/89s#
Cherry Hill, NJ 08002-1453 Collected by C

091889TNW03 Wipe Sample Entrance Wall Near P.O. TONOLLI
Receptionist Window 9/18/89 Tonoili Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 1,130. ug 10. 040101300S*

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

Mmbv: Anwicw Coundl of

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

Sa« R*var*a Sida For ExpianatignQ > « i 070 Jack T. Follweiler, B.S.
Si.'sSi.Slwd̂ ^ Group Ldr., Industrial Hygiene



> ANALYSIS REPORT

Lancaster Laboratorieŝ ^

,^s 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
091889TNW04 Wipe Sample Lunch Room Proposed Wall P.O. TONOLLI
Near Window 9/18/89 Tonoili Rel.

RESULT LIMIT OP
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 190. ug 10. 040101300S*

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

O
CO

a
or

MtmiMK AnwionCoundlcy

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Q33 03182 13.00 002600 Reviewed and Approved by:

Jack T. Follweiler, B.S.
Group Ur.,IB-u,trl,lHy1!l«n,



> ANALYSIS REPORT

Lancaster'Laboratories'mm

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

091889TNW01 Wipe Sample Proposed Lunch Room Floor P.O. TONOLLI
9/18/89 Tonoili Rel.

RESULT LIMIT OF
ANALYSIS ' AS RECEIVED QUANTITATION LAB CODE
Lead 27,100. ug 10. 040101300S*

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

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Q33 03182 13.00 002600 Reviewed and Approved by:**^

ft D I A f O O lack T. Follweiler, B.S.
^d Industrial Hygiene



> ANALYSIS REPORT

Lancaster Laboratories „ OT I™

Rov p- 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

091889TNW02 Wipe Sample Entrance Floor P.O. TONOLLI
9/18/89 Tonoili Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 43,100. ug 10. 040101300S*

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

MMT*Mr. Anwrtcwi Coune*. of

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 002600 Reviewed and Approved by:

Jack T. Follweiler, B.S.



> ANALYS S REPORT

Lancaster LaboratoriesINCOnPOnATFD

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

091889TN04 37 mm Filter Bange Tonoili P.O. TONOLLI
9/18/89 Rel. ""̂
382 min @ 2 1pm

RESULT LIMIT OP
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 6. ug 2. 040101300S*
Lead Confirmation 5. ug 2. 900101300S
Lead in Air . 8. ug/m3 2. 900200500S

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

field* <* testing.

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 004400 Reviewed and Approved by:

SM (town* SldaFor Explanation £ fj f n j Q Q o[aclt T' Follweiler, B.S.
I au«i.r..iin Ldr., Industrial Hygiene___ Our Standard Twin* And Condition*

IV̂ B̂ KZ
Mnnb«r AmyrtgyiCouneijot



> ANALYSIS REPORT

Lancaster Laboratories

Roy *• 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

091889TN05 37 mm Filter RT Hall Personal Tonoili P.O. TONOLLI
9/18/89 Rel.
97 min @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 3. ug 2. 040101300S*
Lead Confirmation 3. ug 2. 900101300S
Lead in Air 15. ug/m3 2. 900200500S

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

M»lti«r Anarion Council o<

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 004400 Reviewed and Approved by:

S««RWMIMSktoF̂ orfj«(aaaMiBn$ O O [. Jack T. Follweiler, B.S.
<X̂ J£l!&ĝ  GrouP «*•• Industrial Hygiene



> ANALYSJS REPORT

Lancaster'Laboratories™n.™

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

091889TN02 37 mm Filter Filter Press Tonoili P.O. TONOLLI
9/18/89 Rel.
402 min @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 2. ug 2. 040101300S*
Lead Confirmation < 2. ug 2. 900101300S
Lead in Air < 2. ug/m3 2. 900200500S

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
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.

ErMra..i..M 033 03182 13.00 004400 Reviewed and Approved by:i;e-3« 01 testing. . rr J

S«« RavarM Sida For Explanation Jack T. Follweiler, B.S.
^̂ r̂5̂ rS.Sa R 1 01 3 8 S3""1' "^' Industrlal

MwnMr tmtfetf Council o(



> ANALYSIS REPOR t

Lancaster Laboratories ̂

y.tf- Roy F. Weston, Inc.-NJ Date Reported 9/26/89
;t.v- 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

091889TN03 37 mm Filter Mixing Tank Tonoili P.O. TONOLLI
9/18/89 Rel.
386 min @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED ,QUANTITATION LAB CODE
Lead 3. ug " 2. 040101300S*
Lead Confirmation 3. ug ~* 2. 900101300S
Lead in Air 4. ug/m3 2. 900200500S

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: M_r. Bhupi Khona

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
Q33 03182 13.00 004400 Reviewed and Approved by:•

Sa-iBwawaSlda For Explanation Jack T. Follweiler, B.S.
01386 GrouP "*• • Industrial Hygiene



> ANALYSIS REPORT

Lancaster Laboratories »̂ ^

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

091889TNOO 37 mm Filter BLANK Tonoili P.O. TONOLLI
9/18/89 Rel. 0%#..

ff> '
RESULT LIMIT OP

ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead < 2. ug 2. 040101300S*
Lead Confirmation < 2. ug 2. 900101300S

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

Questions? Contact Industrial Hygiene Respectfully Submitted
_ __ Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
cham^..»ato^~aERvirermMrMi 033 03182 13.00 003900 Reviewed and Approved by:
fKHd* of testing. ' rF *

SaaRavarMSidaForExplagitygn, A , _ _ _ Jack T. Follweiler, B.S.
Group Ldr., Industrial Hygiene



> ANALYSIS REPORT

Lancaster'Laboratorieŝ l
U.,-

'

.
. 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

091889TN01 37 mm Filter Command Post Tonoili P.O. TONOLLI
9/18/89 Rel.
394 min @ 2 1pm

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Lead 4. ug 2. 040101300S*
Lead Confirmation 4. ujf 2. 900101300S
Lead in Air 5. u«/m3 900200500S

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

M*r*«r Am»ne»n Counal o<

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
033 03182 13.00 004400 Reviewed and Approved by:

i^Ravar**SWaiForExplanation Jack T. Follweiler, B.S.
"̂ 88 Group Ldr., Industrial



ANALYSIS REPOH
i ;

Lancaster'Laboratories',„ ™ro
-.-zxi-. '-•_.... LLI Sample No. AQ 1434019

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

TN06 37 mm Filter Tonoili ; P.O. 2536 ##£,
Personal Air Sampling Attached RT Rel. fPr,'̂
Sampled 9/1/89 (1545) by DK "'*

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 9. ug; 2. 040101300S
Lead Duplicate 10. ug 2. 900101300S

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

• Q u e s t i o n s ? Contact Industrial Hygiene Respectfully Submitted
10' Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.

080 03182 13.00 007200 Reviewed and Approved by:
• _•«« o» tettirq

fife :̂ r. • Saa Ravarsa Sida For Explanation Jack T. Follweiler, B.S.
^^^ ••'IfmV 9»symbol* And Abbreviation* And Grouo Ldr., Industrial H

• American Council of
"oeoenotrr UAtxmon**. tnc

cx Symbol* And Abbreviations And Group Ldr. * Indus trial Hygiene
Our Standard Terms And Conditions * ** * rt r7T ̂  ̂



ANALYSIS REPORT

" Lancaster'Laboratoriesv™,,'
LLI Saaple No. AQ 1434020

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

TN07 37 mm Filter Tonoili P.O. 2536
Mud/Mix Tank Adj. to Lagoon Rel.
Sampled 9/1/89 (1525) by DK

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 180. ug 2. 040101300S
Lead Duplicate 204. ug 2. 900101300S

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

Amman Council ol
lent LaOomonM. me

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 -13.00 007200 Reviewed and Approved by:

S«« Ravarsa Sida For Explanation J'»ck T w EoM*ê l(̂ tU B.S.
Of Symbols And Abtoravtations And Groutnlwrl. H Indus trial Hygiene
Our Standard Tarma And Conditions

O
en
CO

CD
or



> ANALYSIS REPORT
i I •

Lancaster Laboratories
- ——. ------ -••:•:'•• LLI Sample No. AQ 1434017

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

TN04 37 mm Filter Tonoili P.O. 2536
Front Loader Cabin Upper Left Corner Rel.
Sampled 9/1/89 (1515) by DK

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 19. ug 2. 040101300S
Lead Duplicate 21. ug 2. 900101300S

1 COPY TO Roy F. Veston, Inc.-NJ ATTN: Mr. Bhupi Khona

^fc Questions? Contact Industrial Hygiene Respectfully Submitted
SŜ SSn"1" Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.

080 03182 13.00 007200 Reviewed and Approved by:'leias ot testing

SaaRavarsa Sida For Explanation Jack T. Follweiler, B.S.
Group

\tefnaer Afnerican Council at
'rxxo«no«nt LiOOfatones, tnc



ANALYSIS REPORT
, n<

Lancaster Laboratorieŝ ^
At-'- "-• ;.:,-..,_"-..:-.:"."... ,:,.:.*. LLI Sample No. AQ 1434018

''?" 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

TN05 37 mm Filter Tonoili P.O. 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. 039503300S
Lead 3. ug 2. 040101300S
Lead Duplicate 3. ug 2. 900101300S

1 COPY TO Roy F. Ueston,'Inc.-NJ ATTN: Mr. Bhupi Khona

{Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 031132 13.00 007200 Reviewed and Approved by:

Saa Ravarsa Sida For Explanation Jack T. Follweiler, B.S.
Of Symbol* And Abbreviation* And Grouo Ldr.. Industrial HvirieneOur Standard Tarma And Conditions _»~ rr '•

Mfffinxr Amtocan Council of
. >nc



ANALYSIS ftEPOH f

Lancaster Laboratories ,̂,m
-—.••- - . . . . - . - i LU Saaple No. AQ 1434015

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

TN02 37 mm Filter Tonoili P.O. 2536
1/2' from West Wall 25' from South Wall Bldg D Rel.
Sampled 9/1/89 (1556) by DK

RESULT LIMIT OF
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 60. ug 2. 040101300S
Lead Duplicate 63. ug . 2. 900101300S

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

CO
cn
co

Questions? Contact Industrial Hygiene Respectfully Submitted CD
________, Technical Services at (717) 295-2507 Lancaster Laboratories, Inc. —
^̂ 'â êmmrmmtti 080 03182 13.00 007200 Reviewed and Approved by: CC
"eat al t**!'"* ' [ ĝ-f

;.*3S;. Saa Ravarsa Sida For Explanation B oJ-|c|Q T.̂ FQ̂ veiler, B.S.

•.lemoer Amefcan Council ot
n: uaborannes. inc

'•fUto * symbots And Abbravtationa And H VetaMp *lXr*,v Indus trial Hygiene.K.VK1 Our Standard Tarms And Conditions



ANALYSIS REPORT

Lancaster Laboratories,,̂ ,̂
LLI-Saapl.1 No. AQ 1434016

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

TN03 37 mm Filter Tonoili P.O. 2536
75' from West Wall 50' from South Wall Bldg D Rel.
Sampled 9/1/89 (1605) by DK

RESULT LIMIT OP
ANALYSIS AS RECEIVED QUANTITATION LAB CODE
Arsenic < 2. ug 2. 039503300S
Lead 25. ug 2. . 040101300S
Lead Duplicate 27. ug 2. 900101300S

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

Mimocr Anvncan Council o<
incmnnatnt LumP-m. me

Questions? Contact Industrial Hygiene Respectfully Submitted
Technical Services at (717) 295-2507 Lancaster Laboratories, Inc.
080 03182 13.00 007200 Reviewed and Approved by:• rr >f

Saa Ravwsa Sida For Explanation Jack T. Follweiler, B.S.
G r o u p r u s t r i a l Hygiene



Tonoili 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.

.? = 39.87 ppm (lead)

J? £ RT (500 ppm) No hazard is present

Sample Variance

S2 = 3966.8

i? is less than S2

39.87 < 3966.0 (negative binomial distribution)

Conclusion

The random sampling plan developed for the Tonoili 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
regulatory 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 3 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

01395



Tonoili 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: Tonoili Sampling Flow Chart - 1 page

Tonoili Site Random Sample Locations - 1 page
Sampling of Solid Waste - 26 pages

&RIOI396
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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. S i des 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, corrosivity, reactivity,
Extraction 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 del 1 sting petitions, and

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

The practice of evaluating 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 Teachability. This
manual will serve as a compilation of state-of-the-art methodology for
conducting such tests. It is meant tp 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 include a second part comprised of
biological methods for determining toxic properties of RCRA wastes. Such
toxic properties may include cardnogenicity, 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 p



b. collection of samples from various types of environments (e.g.,
pipes, drums, pits, ponds, piles, tanks);

c. transportation and storage of samples;
d. cha1n-of custody considerations to insure defensibility of data;

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

f. conduct of the Extraction Procedurt;
g. analysis of wastes and extracts for organic and Inorganic constituents;
h. safety in solid waste sampling and testing, and
1. quality control and quality assurance.
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 Wati.r 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; 44 FR 69464-69575, and

d. "Samplers and Sampling Procedures for Hazardous Waste Streams,"
EPA-600/2-30-018, 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 Yegas, NV, the
Env1ronnental Research Laboratory at Athens, GA, and the National
Enforcement Investigations Center at Denver, CO, 1s gratefully acknowledged
and appreciated.

Although a sincere effort has been madt 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, O.C. 20460 (202-755-9187) for assistance. The manual is
Intended to serve all those with a need to evaluate solid waste. Your
comnents, corrections, suggestions, and questions concerning any material
contained 1n, or omitted from, this manual rill be gratefully appreciated.
Please direct your comnents 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
evaluate the physical and chefnical 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 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
hazardous wastes to include solid, semi so I id, 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 sampling plan rests with
the waste producer, it 1s 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 i.; 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.

1.1.1 Regulatory and Scientific Objectives

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
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TABLE 1. '-BASIC STATISTICAL TERMINOLOGY APPLICABLE TO SAMPLING PUNS FOR SOLID WASTES

»

Terminology Symbol Mathematical equation (Equation)

• Variable (e.g., barium x
or endrln)

• Individual measurcMnt Xj —
of variable

N
• Mean of all possible n r X^

measurements of variable _ 1«l , with N • number of (1)
(population mean) * N possible measurements

e Mean of raeasuremnts x Staple random sampling and
generate.! by sample systematic random saapiTn?
(sample mean)

n
Z X<

J • *"* , with n • numoer of (2a)
n sample measurements

Stratified random sampling
r

x • I ktXfc , with X|< • stratum (2b)
fc.} «ean and M* • fraction

of population represented
by Stratum k (number of
strata [k] rangw from
1 to r)

e variance of sample s2 Simple random sampling and
systematic range* sampling

'" 2 " 28 Xf - (S X1)2A».2 _ i-t 1-1 (3a)
5 n~-T
Stratified random sampling

$ 2 - 2 its? , with s£ • stratum variance (3b)
* * and Mk*» fraction of

population represented by
ftratum k (number of strata
kl ranges from 1 to r)

e Standard error s; s; « i (5)
(also standard error Wn
of mean and standard
deviation of mean)
of sample

e Confidence Interval CI CI • x * t.20 s*. with t.2o °«*«1n«<| . ^6'
f or u* fr« Table 2 in this

section for appropriate
degrees of frtedom

• Regulatory threshold* RT Defined by EPA (e.g., 100 ppm for (7)
barium in elutriate of EP toxicity test)

e Appropriate number of . n *.»* ft RJO I k 15 ,..
s«9ies to collect from n - —— r- HwiwTf - RT - x W
a solid waste (financial A2
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TABLE 1 (Continued)

Terminology Symbol

• Degrees of freedom df

• Square root transformation —

e Arcsin transformation —

Mathematical equation

df • n - I

V*i <• 1/2
Arcsln JT"; if necessary, refer to any

text on basic statistics;
measurements must be con-
verted to percentages (p)

(Equation)

(9)
(10)

(11)

'The upper limit of the CI for n Is compared to the applicable regulatory threshold (RT) to determine
If a solid waste contains the variable (chemical contaminant) of concern at a hazardous level. The con-
taminant of concern is not considered to be present in the waste at a hazardous level 1f the upper limit
of the CI 1s less than the applicable RT. Otherwise, the opposite conclusion 1s reached.

A R I O U I 6
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TABLE 2. TABULATED VALUES OF STUDENT'S "t" FOR EVALUATING
SOLID WASTES

Degrees of Tabulated
freedom (n-l)a "t" value^

1.316
1.315

?« 1-314
« 1.313
f* 1.311
30 1.310
fO 1.303
iSJ s I'296120 1.289
* 1.282

aOegrees of freedom (df) are equal to the number of samples (n)
collected from a solid waste less one.

tabulated "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 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 1n no case less than four samples) be collected over a
period of time sufficient to represent th« 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 references addresses the issue of
sampling accuracy, while the second and third references focus on sampling
variability or, conversely, sampling precision (actually the third reference
relates to analytical variability, which, in many statistical tests, ca'nnot
be distinguished from true sampling variability). Sampling accuracy (the
closeness of a sample value to its true value) and sampling 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 1f 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 test.;. 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 matorial are required for any estimate
of precision), it 1s 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 sample 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 sj. Those two samples values, x and s*, are
used to estimate the interval (range) within which the true_mean (u) of
the__chemical rpnro"*ri.f Inrupj-obably OCCJJLEL. assuming thattne individual
concentrations exhibit a nonna1 (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 concenn,
a confidence interval (CI) is described within which n 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 1s 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 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 deviationCs ] and sj) for concentrations of a chemical contaminant
of a solid waste. The utility of x and Sv 1n estimating a confidence inter-
val that probably contains the true mean (|i) 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
achieved by some form of random sampling. In 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,

/IR-IOUJ9-
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statistics generated by the sample (e.g., x, and, to a lesser degree,
are unbiased (accurate) estimators of true population parameters (e.g., the
CI for |i). In other words, the sample U representative of the population.
One qf the commonest methods of selecting a random sample is to divT5e the
population bv an imaginary grid, assign a series of consecutive aumbers to_
the units nf i-hi» griff, _and-S.elect the numbers (units) toĵ e sampled through
the use of a random numbers table Isuch a table can be founa in any text on
basic statistics). It is important to emphasize that a haphazardly selected
sample is not a suitable substitute for a randomly selected sample.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 talcing an appropriate
number of samples from the population. As can be observed from the equation
for calculating sj, precision increases (sj and the CI for ji decrease) .
as the number of samples (n) increasesi although not in a 1:1 ratio. For
example, a 100% Increase in the number of samples from two to four causes the
CI to decrease by approximately 62% (about 31% of that decrease is associated
with the critical upper tall 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 sampling
precision is to maximize the physical size (weight or volume) of the samples
that are collected.That has the effect of minimizing between-sample variation
and, consequently, decreasing s;. Increasing the number or size of samples
taken from a population, in addition to Increasing sampling precision, hasTthe
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. If 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

ftBIQUZI
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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 samples
is randomly selected from the population. More complex stratified random
sampling 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
population is stratified to isolate the known 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 simple 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 sj) 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 between-et^a** "it"'^Kn<*y a"*!
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 1s 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 strategy employing stratified random sampling is
selected, a decision must be made regarding the allocation of sampling effort
among strata. When chemical variation witlhln 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, sanples should be proportionally allocated among strata, i.e.,
sampling effort in each stratum should be directly proportional to the size
of the stratum.

Siaple 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 sampling is systematic random
sampling, in which the first unit to be collected froa 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 1n 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 siaple 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

RRIOU22
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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 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 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 sampled
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 (n) 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 sample tne
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 meanst 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 s2 (assuming that the number
of samples [n] is reasonably large). If that is not the case, the chemical
contaminant of concern may be characterized by a Poisson distribution (x is
approximately equal to s2) or a negative binomial distribution (x is less than
s'). in the former circumstance, normality 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, <|11 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 (u,) concentration of a chemical contaminant of a waste. From the
perspective of most waste producers, that means the minimal number of samples
needed to demonstrat<> that the upper limit of the CI for u 15 lpg<s ^
apfl±teaDie regulatory threshold (RTJ. me formula for estimating appropriate
sampling effort (Table i, tquatidn y) indicates that Increased sampling
effort is generally justified as s2 or the "t.2p" value (probable error rate)
increases and as A (RT - x) decreases. In a well-designed sampling
plan for a solid waste, an effort is made to estimate the values of x
and s4 before sampling is initiated. Such preliminary estimates,which
may be derived from information pertaining to similar wastes, process
engineering data, or United 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
by preliminary estimates of x and s^ since poor preliminary estimates
of 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.

1.1.3 Basic Sampling Strategies
It 1s 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
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, al.to, provide some insight Into the
efficiency of the three sampling 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 1s discharged 1n partlculate 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-sludge
interface to the sludge-lagoon interface), suggesting a highly controlled
manufacturing process (little between-batch variation in barium concentrations).

f t R I O I U 2 i »
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Fourth, the physical size of sludge* samples collected from the lagoon is as
large as practical, and barium concentrations d e r1ved f rgm those samples are
normally distributed (note that we do not refer to barfum~levels in^ the
samples of sludge since barium measurements are actually made on the elutriate
from £P 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 |i 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 knowledge 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 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 example for simple random sampling (Box 1), prelimi-
nary estimates of x and s2 indicated a sampling effort consisting of six
samples. That number of samples was collected and initially analyzed,
generating analytical data somewhat different from the preliminary data (s2
was substantially greater than was preliminarily estimated). Consequently,
the upper limit of the CI 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, s;, t.20» and» conse~
quently, the upper limit of the CI - values obtained from all nine samples -
resulted in a definitive conclusion of nonhazard.

/HNOIU25
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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

General Procedures

1. Obtain preliminary estimates of x and s2 for each chemical con-
taminant of a solid waste that is of concern. The two above-identified
statistics are calculated by, respectiveVy, Equations 2a and 3a (Table 1).

2. 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 n\ for each chemical contaminant of concern. [
The appropriate number of samples to be taken from the waste is the [
greatest of the individual ni values.

1 I
3. Randomly collect at least n^ samples (or r\2 - n\t n% - ng, 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 s2). Maximize the physical size (weight or
volume) of all samples that are collected. i

4. Analyze the n^ (or n£ - nj, n3 - ng, etc.) samples for each chemical con̂ *
taninant of concern. Superficially (graphically) examine each set of
analytical data for obvious departures from normality.

5. Calculate x, s2, the standard deviation (s), and s; for each set of
analytical data by, respectively, Equations 2a, 3a, 4, and 5 (Table 1).

6. If x for a chemical contaminant 1s equal to or greater than the
applicable RT (Equation 7; Table 1)) and is believed to be an accurate
estimator of n, 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 (1f
x 1s about 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).

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 1s less than the
applicable RT (Equations 6 and 7; Table 1), the chemical contaminant 1s
not considered to be present in the waste at a hazardous concentration
and the study 1s completed. Otherwise, the opposite conclusion is
tentatively reached.

RRIOU26
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3. 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 ng, employ the newly
calculated (not preliminary) values of x and s2. If an additional r\2 -
samples of waste cannot reasonably be collected, the study is completed
and a definitive conclusion of hazard 1s reached. Otherwise, collect
an extra n£ - nj 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, increased sampling effort is impractical.

Hypothetical Example
Step

1. The preliminary study of barium levels in the elutriate of four Ef
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:

X,

Z X* - (i XjT/n
S2 , ill —— __lil ——— (Equation 3a)

. 35T916.00 • 35,721.00 „ 6S.00.

2. Based on the preliminary estimates of x and s2, as well as
the knowledge that the RT for barium is 100 pom,

(1.6382?(65.00) . 5.77. (£quation 8)
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3. As indicated above, the appropriate number of sludge samples (ni) to
be collected from the lagoon is six. That number of samples (plus
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.

4. The six samples of sludge (ni) 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.

5. New values for x and s2 and associated values for the standard
deviation (s) and s; are calculated .as:

89 * 90 * 87 + 96 + 93 +_U3 , 94.67 , (Equation 2a)

n 2 n
E X* - (E

s2 , l2i —— __LL ——— (Equation 3a)
54,224.00 - 53.770..67 3

s * ys2 a 9.52, and (Equation 4)

9.52/1/6"- 3.89. (Equation 5)

6. The new value for x (94.67) is less than the RT (100). In
addition, x 1s greater (only slightly) 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.

7. CI - x + t ,n $5 - 94.67 + (1.476)(3.89) (Equation 6)^ . fcU X —•

» 94.67 i 5.74.

Since the upper limit of the CI (100.41) 1s greater than the applicable W
RT (100), it is tentatively concluded that barium is present in the
sludge at a hazardous concentration.

-ftR.|Ol'l*28
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3. n is now reestimated as:

nz . l!pl! ii-iZdLtiOJlL. . 6.95. (Equation 8)

The value for n2 (~7) indicates that an additional (n2 - n\ • 1)
sludge sample should be collected from the lagoon.

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, s2, the stan-
dard deviation (s), and s£ are recalculated as:

(Equation 2a)

2 1*1 1*1s « ———————————— (Equation 3a)n - 1

79,254.00 - 78,773.78» ———————-—————— » 60.03,
8

s «7s2 * 7.75, and (Equation 4)

sx ' s//n"« 7.75//T- 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 - xit.ao5; * 93*56 ± U«397)(2.58) (Equation 6)

- 93.56 i 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 1s not present
in the sludge at a hazardous level.

&RIOU3Q
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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), s;,
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 s2, which more than compen-
sated for a modest Increase in A.) The most relevant indication of sampling
efficiency is the value of s£, which is directly employed to calculate
the CI. In the case of simple random sampling, s; is calculated as 2.58 (Step 9
in Box 1), while, for stratified random sampling, sg 1s determined to be 2.35
(Steps and 5 and 7 in 3ox 2). Consequently, the gain in efficiency attributable
to stratification is approximately 9% (0.23/2.58).

1.1.3.3 Systematic Random_SjanjgJHn&

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.

BRIOU3



Strategies / 19

BOX 2. STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES ARE
PRESENT AT HAZARDOUS LEVELS • STRATIFIED RANDOM SAMPLING OF WASTES

Step Genera 1 Prqcedu[res,

1. Obtain preliminary estimates of x and s2 for each chemical
contaminant of a solid waste that 1s of concern. The two above-
Identified statistics are calculated by, respectively, Equations 2b
and 3b (Table 1).

2. Estimate the appropriate number of samples (ni) to be collected
from the waste through use of Equation 8 (Table 1) and Table 2.
Derive individual values of HI for each chemical contaminant of
concern. The appropriate number of samples to be taken from the
waste is the greatest of the individual ni values.

»

3. Randomly collect at least nj samples (or r\i - ni, n3 - ng, 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 s2). If Sfc for each stratum
(see Equation 3b) 1s believed to be an accurate estimate, optimally
allocate samples among strata (I.e., allocate samples among strata
so that the number of samples collected from each stratum 1s directly
proportional to Sfc 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.

4. Analyze the ni (or ng - ni, n3 - nj, etc.) samples for each chemical
contaminant of concern. Superficially (graphically) examine each
set of analytical data from each stratum for obvious departures from
normality.

5. Calculate x, s2, the standard deviation (s), and sj for each set
of analytical data by, respectively, Equations 2b, 3b, 4, and 5
(Table 1).
- f

6. If x for a'chemical contaminant is equal to or greater than
the applicable RT (Equation 7; Table 1) and 1s believed to be an
accurate estimator of ji, the contaminant 1s considered to be present
1n 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 1s about equal to s2)
or the arcsine transformation (if i. is less than s2) and
performing all subsequent calculations with transformed data.
Square root and arcsine transformal;1onjKare> dtffliufif by* respectively,
Equations 10 and 11 (Table 1). RK ' u •'
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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 completed. Otherwise, the opposite conclusion
is tentatively reached.

8. If a tentative conclusion of hazard is reached, reestimate the total
number of samples ([.3) to be collected from the waste by use of
Equation 8 (Table 1) and Table 2. When deriving n2. employ the
newly calculated (not preliminary) values of x and s2. If an
additional ng - ni samples of waste cannot reasonably be collected,
the study is completed and a definitive conclusion of hazard is
reached. Otherwise, collect an extra n2 - nj 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, increased sampling effort is Impractical.

Hypothetical Example

Step

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:

.2)(101.00) , 96.67, and (Equation 2b)
k*l

l

S2 . r u s-2 _, (1..8.QO) + (2?(18.QO? . 14.67. (Equation 3b)
k«l * * 3 3

2. Based on the preliminary estimates of x and s2, as well as the
knowledge that the RT for barium is 100 ppm,

<2/ m (1.3682)(14.67) . 3^ (Equations)
1 GT 3.33Z

ARIOU33
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3. As indicated above, the appropriate number of sludge samples (n̂ ) 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 s2) are collected from the lagoon by a two-stage random-
ization process (Figure 2). Because :5|< 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 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.

4. 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.

5. New values for x and s2 and associated values for the standard
deviation (s) and sj are calculated ass:

n 2b)
k*l

s2 , J W. s* » (l).f«33) + .*.\'J-°".L , 49.84t (Equation 3b)
k*l * * * •*

s * Js* * 7.06, and (Equation 4)

Sj - S//.T - 7.06/79 al 2-35. (Equation 5)

6. 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 1s continued, with the following calculation performed with
nontransformed data.

7. CI - *±t.20sx a 93.56 i (1.397)(2.3S) (Equation 6)

« 93.56 + 3.28.

The upper limit of the CI (96.84) is l&PihVn the applicable RT (100).
Therefore, it 1s concluded that barium is not present 1n the sludge at
a hazardous concentration.
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BOX 3. STRATEGY FOR DETERMINING IF CHEMICAL CONTAMINANTS OF SOLID WASTES
ARE PRESENT AT HAZARDOUS LEVELS - SYSTEMATIC RANDOM SAMPLING

Step General Procedure
1. Follow general procedures presented for simple random

sampling of solid wastes (Box 1).

Hypothetical Example

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. 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
samples 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 if, 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.

ARIOii.3S
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1.1.4.1 Composite Sampling

In composite sampling, a number of random samples 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, s; and tt20 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 1s estimated by use of Equation 8 (Table 1) as previously described for
the three basic sampling strategies. In comparison 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.

1.1.4.2 Subsampling

The variance (s2) associated with a chemical contaminant of a
waste consists of two components in that:

n

.2 • mZ + fa, (Equation 12)
s ss m

with s| « a component attributable to sampling (sample) variation, s2 *
a component attributable to analytical (subsample) variation, and m * number
of subsamples. In general, s2 should not be allowed to exceed one-ninth
of s2. If a preliminary study indicates that sf exceeds that threshold,
a sampling strategy involving subsampling should be considered. In such a
strategy, a number of replicate measurements are randomly made on a relatively
limited number of randomly collected samples. Consequently, analytical
effort 1s allocated as a function of analytical variability. The efficiency
of that general strategy in meeting regulatory objectives has already been
demonstrated 1n the previous discussions of sampling 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:

x » £ x^/n, (Equation 13)

with x-j s sample mean (calculated from values for subsamples) and n 3 number of
samples. Also,

E J - (E J.)/n
S2 _ i»l i»l___ . (Equation 14)

"n~-"l
»

The optimum number of subsamples to be taken from each sample (m Op£. ) 1s
estimated as:

% _, S* (Equation 15)"(opt.) a-^

when cost factors are not considered. The value for sa is calculated from
available data as:

n in ,, y
£ £ Xf. - (Z XHr/m

s a !Li!L-____1__. . (Equation 16)
a / n (m - 1)

and ss, which can have a negative characteristic, is defined as:

r̂ IJs , , _ , (Equation 17)

with s2 calculated as indicated in Equation 14.

In the case of stratified random sampling with subsampling, critical
formulas for estimating sample size (n) by Equation 8 (Table 1) are:

- £ - (Equation 2b)x * t* »kxk,
k-1 * K

IOU37
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with x\ 3 stratum mean and W^ - fraction of population represented by Stratum K
(number of strata, k, ranges from 1 to r). In Equation 2b, x|< 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 m £ u 2 (Equation 3b)

2with s£ 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 1s again estimated as:

m(opt.) 3 •£- » with (Equation 15)

s,» s rn (m - 1)

(Equation 17)s« • m

with s2 derived as shown in Equation 3b.

1.1.4.3 Cost and Loss, Functions
The cost of chemically characterizing & waste 1s dependent on the

specific strategy that 1s employed to sample! the waste. For example, in the
case of simple random sampling without subseimpling, a reasonable cost function
might be:

C(n) * Co * Cln ' (Equation 19)

with C(n) * cost of employing a sample size of n, C0 » an overhead cost
(which is independent of the number of samples that are collected and analyzed),
and Cj. » a sample-dependent cost. A consideration of C(n) mandates an
evaluation of L/ns, which is the sample-size-dependent expected financial
loss related to the erroneous conclusion that a waste Is hazardous. A simple
loss function is:

RR10U38
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L _ a*2 , (Equation 20)

with a = a constant related to the cost of a waste management program if the
waste is judged to be hazardous, s2 » sample variance, and n * number of
samples. A primary objective of any sampling strategy 1s to minimize C(n)
+ L(n). Differentiation of Equations 19 and 20 indicates that the number of
samples (n) which minimize C(n) + L(n) is:

(Equation 21)

As is evident from Equation 21, a comparatively large number of samples (n)
is justified if the value of a or s2 is large, whereas a relatively small
number of samples is appropriate if the value of Cj_ is large. These .
general conclusions are valid for any sampling strategy for a solid waste.

10U39



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

April 5, 1990

OH Materials
U Research Way
Princeton, NJ 085̂ 0
c/o Chris Zviebel

Re: Tonoili Water Results

Sampled By : G.Z.

RESULTS

Parameter System Influent System Effluent Methodology

Lead - Total (mg/l) 3.08 0.016 EPA No. 239.1
Lead - Dissolved (mg/l) 1.6l 0.012 ' EPA No. 239.1
Copper - Total (mg/l) O.Okl ' 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) O.l6l 0.081 EPA No. 20U.2
Beryllium (mg/l) 0.010 <0.005 EPA No. 210.2
Cadmium (mg/l) 0-03^ 0.01? EPA No. 213.2
Silver (mg/l) 0.0015 <0.0005 EPA No. '272.2
Tin (mg/l) 0.013 0.005 EPA No. 282.2
Zinc (mg/l) 0.27 0.073 EPA No. 289.1

Date Sampled , U/2/90 U/2/90
Time Sampled 1055 1100
Sample No. 8839 88̂ 0

A Division of R.K.R. Hess Associates
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