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APPENDIX B

PHASE 111 PLANT PRESURVEY REPORTS

The reader is referred to Section 3 for a discussion of how the
plant presurveys were conducted.

These presurvey reports are designed to use as a guide for gather-
ing useful information about an industrial site before it is
actually sampled. Presurvey sheets can be tailored to the needs
of the researchers conducting the study; the important point to
be made is the necessity of "upfront planning." ' Careful planning
before the sampling date can help minimize poor or incomplete data
gathering and the resulting need for resampling a site.



PRESURVEY DATA SHEETS

i

- DATE OF
I. NAME OF COMPANY ‘#ﬁljbgf SUMMARY
ADDRESS PHONE
NAME OF CONTACTS
MRC PERSONNEL J)k\ ()QMA) - . PHONE 9/3- 2¢¥ - 341\
S CWilen PHONE_S 13- 24§ - 34|
EPA PERSONNEL PHONE
B PHONE.
STATE PERSONNEL PHONE
- PHONE

INDUSTRY TYPE (’Lqmu;i /”mﬂ?gmm}gé

PORTION OF PROCESS TO BE SAMPLED 'QUESBI! g){” tZ“}‘EF R fzggg S8

II.




JI. Con't.

Raw materials and amounts  S%% IPPEU
Fuels # (DC).';\
Products and amounts St MPPDES.

Operating Cycle:

Check: Batch v/ _ Continuous - v Cyclic [

Timing of batch or cycle

Best time to sample /}Ugi‘jm;_;
D

Length of Operating day -Q‘jhs

'-Length of operating week ng .S

Scheduled shutdowns ACR

Other -

I1II. WASTEWATER TREATMENT PLANT DESCRIPTION:__ S¢9¢ ATinc WD S%::Bi

Chemicals added and amounts lmg 1}\1501‘

Handles rainfall run_off?_ SN!S

Includes sanitary waste, flow J_)ﬁ(\,

Source of plant intake wafer_ __ﬂgﬁ\% RWwS R -

Hydraulic retention time: Thru plant
Thru treatment

unit operations N dans

\YJ

Recent treatment plant performance _MM;%QQA
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III.

Iv.

Con't.
NPDES permit parameters and limits BOD ( ) SN ( )
. * . - ﬁ’
2o ( )%J)HSL ), Sulfidsg € ), oMY
. -
Final effluent flow rate |-|.1 M D
List of potential pollutants Sea A’\\rm&\mmq- |
Recent analyses available?_ S7§ Dm R‘_s
Sampling point description ‘ c.\c\c ‘i &f‘ | -S\ir' 4

* Use automatic sampler? LU .s&

Electricity available ps<

S .
Extension cord and type of outlet? S gTi‘i oy 3 eﬁgg"%

Safety Checklist
A. Personnel Protection Equipment (check 1if nequired)
Item Plant | MRC Item : Plant | MRC
Safety glasses / Dust masks
Goggles . Vapor masks
Side shields Air purifying
Face shields Air supply
Hard hats 4 Alr packs
Ear plugs Chem. res't clothed
Safety shoes Y Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device First aid /




B. SAMPLE SITE

1. Smoking restrictions Mo

2. Vehicle traffic rules ACA !'.!3 DQRQ'\L'\.‘\’Q(L
. : \

3. possible set-up/clean-up facilities? S%%¢ D\Em COTACT.

\
4. Evacuation procedures N
S. Alarms DeNS
6. Hospital location —
7. Hospital Phone $98 QLcm hch
. Emergency Numbers  —
V. Plant Entry
A. Plant Requirements S« {)\Auq- AT
Special time constraints: LS D\nm‘ 0 rSALT
B. MRC Agreement , CopQ;Amf:m\\@sé
C. Potential Problems (NA2. 98




VI. SAMPLING HANDLING

A. Ice availability ‘ 9% y  CoItyT

Sample splitting tequésted g £

9

Describe T 5 Chmnes

C. Nearest airport: ————

"D. Chemical available:
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II.

PRESURVEY DATA SHEETS

) DATE OF

NAME OF COMPANY 8]/ 2 D SUMMARY

ADDRESS PHONE

NAME OF CONTACTS /0y matscm aua:lahie e

MRC PERSONNEL ko Duppn

PHONE (37 3 !gé a -39

ood lhrnek PHONE
EPA PERSONNEL o PHONE
PHONE
STATE PERSONNEL PHONE
PHONE

INDUSTRY TYPE _Mbod Presccvatives (I 299/)

PORTION OF PROCESS TO BE SAMPLED Sasm b Storm Spwev At fact

Man helc (Sce e 'gfa@_\

PROCESS DESCRIPTION _ Aoocd T’reqf/_oj Bucd pore 4“"“%5*—” - 6,.&1_\,

m\es {ies o Souned (o

_/er*((ms h.S//I; &a'/a ¢4 égg ﬁ'gae/ d/gd Cpe o Sgﬁ a 7;'¢a‘fé p! :} —
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P“lﬂ - oo K 'Q 3
Pokes - Boo kK &3
lumber ~ 100 K $t 3
Tes — <FooK 43
SWHTCA ties - Qg+ 3

Py . e
Raw materials and amounts .Q’QXQ"’C ;:(4 Cg"fizlfi,ﬁ";z PPN 4

Fuels B L (0./ ol cacl thod veste — —0:60%

Products and amounts P//mg 700 ('43
poles 700 k¢

o Jember [00 ££€:73
Operating Cycle: Cro;SSWe_c,/zg < 3

II. Con't.

Check: Batch X Continuous ' Cyclic

Timing of batch or cycle /[$-A2 Arc

Best time to sample urina rain$2ll o7 sopn afire

Length of Operating da 4 4rs. veo i
g P: g Yy _ & rs I}_gﬁsfrmml«’.)
Length of operating week S o<
7

Schéduled shutdowns holida. <

' 4

Other

III. WASTEWATER TREATMENT PLANT DESCRIPTION: R e “_1_2;‘/( wate "Z'.'I‘/‘;‘.“i

InCinerafor = 0&»(% bhste wia¥e o AiSclarvee & {form s¥orim ficn oS €,

Chemicals added and amounts

Handles rainfall runoff? }ﬁe <

Includes sanitary waste, flow __ L),

Source of plant intake water [_44"/154.;,4_/

Hydraulic retention time: Thru plant
Thru treatment - :
unit operations MNo wasf umfer tveabmadt dut fo

\V\tmem&w\ Vfwo.t(%

Recent treatment plant performance
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I11. Con't. .

NPDES permit parameters and 11m1ts Q /WW(/WUJ4
Phloretiion (/m/// TSS(Q"/";//L .

Final effluent flow rate /J/A

List of potential pollutanté xe a‘l"\‘acl;mf,,-r -

Recent analyses available? Np

Sampling point description .s{orm sewe der, s antsik.
-5

Haodles rom;,u{»w fung“f # ggo;dw_a_? — — Sonall godiin ;{ plod s ke n;cM;-7;_
& cecscie Sebuvaled grea 4 and i‘?&vvf/ bors ofhor plat siles in avea .
A 7r P—v g

Use automatic sampler? »C

Electricity available Al e

Extension cord and type of outlet? thre

IV. Safety Checklist
A. Personnel Protection Equipment (check if required)

Item Plant | MRC Item Plant | MRC |-
Safety glasses v | Dust masks
Goggles Vapor masks
Side shields Air purifying
Face shields ‘ Air supply.
Hard hats ' 7/ Air packs
Ear plugs Chem. res't clotheg
Safety shoes v Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device . First aid v
Boots | /‘
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B. SAMPLE SITE

l. Smoking restrictions dor2e

2. Vehicle traffic rules l/on'c_ '

Possible set-up/clean-up faciliﬁies? E ‘mgn'g o0

Evacuation procedures 57% ’t Semofe Sile

5. Alarms _ yoh ctle at B oOam
6. Hospital location /s Q,m' af/ionm :4u,..l(419(é
7. Bospital Phone

adorma Yoo aua s ta ble

Emergency Numbers

V. Plant Entry

A. Plant Requirements &:?,sﬂ:/ at e‘:ﬁi.g;wufs( r

Special time constraints:

B. MRC Agreement

C. Potential Problems
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VI.

SAMPLING HANDLING

A.

Ice availability Sce Lab 7&;,(,,,“‘;_‘,-

Sample splitting requested <

Describe [/ 1 '”ﬁ./ e 3

Nearest airport:

Chemical available: BZSO4

BNO

3
NaOH
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II.

' PRESURVEY DATA SHEETS

DATE OF
NAME OF COMPANY Bl 12D SUMMARY
ADDRESS PHONE
NAME OF CONTACTS Tforrata. et lable
MRC PERSONNEL llw.fﬁ Otegr n PHONE_Si3(2¢ B-34(()
Deod Usucek PHONE
EPA PERSONNEL ‘ PHONE
PHONE
STATE PERSONNEL PHONE
| | PHONE

?NDUSTRY T?PE PQ/?ﬁS{cu’ Ff//yL (Cic-3029)

PORTION OF PROCESS TO BE SAMPLED Y/ Out s (

PROCESS DESCRIPTION ;<7 hb/ ‘ o ence aedd. 1o 1A,

1 £ - Sn

| i;a£££‘d ;IQQC g Qm,“g S pro&u,a& ’Pcr% eSLv Clm oS
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II. Con't.
Eythylene Qhycol
Raw materials and amounts _&Lpg'é[\u/ '(Cféph‘(‘ﬂél)lc, [0/4?'%
Fuels Mo R feel ol 5 /

Products and amounts e 2olocsder Lo
. /7
Operating Cycle:
Check: Batch 3 Continuous 54 Cyclic

‘Timing of batch or cycle Seyrral i opeccdions couming (et nvovs
v -

Best time to sample _ k¢ )t oo
{

Length of Operating day 24 fre

Length of operating week Rz
{

Scheduled shutdowns A)n

Other /Z, 7257/ __écédu/d ;«mp/m; R g ol 90" pood féeresenliSve.
Adyss (ESiitts b(CauS(’f‘eb/adySkasu’/// 10T Aae hed Fome Yo e?w/ré/efc Z¥is

III. WASTEWATER TREATMENT PLANT DESCRIPTION: ﬁé?&&/gg{ c@clsc C; ¢m61c)£v

S.““\Mb/owzépm /S Com benec( L X @nkia . codtte YWeatrne, £

’?fgzm[/»oaf 42 {'.ﬂ 7‘:. ﬂ’/ﬂ'fb/ o( CorreoSion én(( J/OC//
B/OJC-{IUG{(L( S/(tt‘(gf’ Yee. /4 Yo be Auf/f.é—, e ﬁ;f{Qrﬂ&L(
Lole -~ b a.‘fuf ~ e T murigtee
acd {t\rf ;0/7/ lonYre

Vool No 0chued  conslewvaler dreptbmut prachirs othor thon inconrvabim

Chemicals added and amounts MMuviche Gecid

Handles rainfall runoff? LS
4

Includes sanitary waste, flow atts ((s,0p2 ’graa")

Soui‘ce of plant intake water /UL-// wigtey

Hydraulic retention time: Thru plant
Thru treatment ‘
unit operations N/ ot Doi b

Recent treatment plant performance
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1I1. Con't.

NPDES permit parameters and limits* 20D ;lg 500'b@;z:‘ }[5'73 ’b/%?/’)

7<s (340 ’b/z/a)/é/d"@#}{ (to-8.5)
4

Final effluent flow rate

50, o0 0ged (/hu.)'f ¢S /unQ(C)!Ach?Uq,7

7(‘;/1; LdtTZ b(

List of potential pollutants  Sa- g ¥tedlizoer 7"

Recent analyses available?

Ny

Sampling point description

'
D IV 5T J’a‘n/‘{a V}

Oq¥ 'Q..(( Qo ( jCambn/c{ IAJ‘-J'(C

St Q, ¢ & cate -

3 A / 0u)f(au.)n
/ Pl

Use automatic sampler? /P <
(
Electricity available S0 ()

Extension cord and type of outlet?

IV. Safety Checklist

A. Personnel Protection Equipment

Item

Safety glasses
Goggles

Side shields
Face shields
Hard hats

Ear plugs
Safety shoes
Life belt

Ladder climbing
device

H These Vomids Wil C"\.G.M.%Q W\ \V\ch&\.(ixoq ot MNedd %~os<.j<“k"‘4

As Scon as €A

Plant | MRC

v

QoNe S |

Item

Dust masks
Vapor masks
Air purifying
Air supply
Air packs

Heat rec't clothes

" Chem. res't gloves
Heat res't gloves
First aid
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B. SAMPLE SITE

1. Smoking restrictions &‘nokl;u& prohb.fed

2. Vehicle traffic rules _ p;p .m0~ 1 vo €%, s Frock . Checked

- aT ‘50«0((\ \'\OQQL' . QDzan(/Irn ¥t /S rmah

Possible 'set-up'/clean-up facilities? Ves
7

Evacuation procedures 51‘g7 fn Qrec.

5. Alarms _/ndevice Sy sfgem
6. Hospital location TInrrmaion o e ble

7. Hospital Phone —[‘qfa:/ma on _goasleble
Emergency Numbers F.sgi- Al Team ouw <ite

V. Plant Entry
A. Plant Requirements Wi - 1,

bL AQACLO e '{hn 145( co"//’luOu_S{c?

Special time constraints: e

B. MRC Agreement

C. Potential Problems




SAMPLING HANDLING

A. Ice availability _S-o Mrea- SToRE

B. Sample splitting requested #(g
Describe Of_’?ala—‘s { 2-3 93(1 and /:ncm{;—-.a-c:cjcs

C. Nearest airport: tnfe,mg¥ec o Hog.lalle

D. Chemical available: H2504

HN03

NaOH
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PRESURVEY DATA SHEETS

I. NAME OF COMPANY C 150D \ SOMMARY
ADDRESS “’ : PHONE
\
NAME OF CONTACTS |
< . .

MRC PERSONNEL . PHONE

' PHONE

- EPA PERSONNEL | PHONE

| PHONE

STATE PERSONNEL PHONE

B PHONE

jiNDUSTRY rvee _ |\ 114 ﬂm@&ﬁwﬁﬁ&&’r&&ﬁmﬁ
PORTION OF PROCESS TO BE SAMPLED _@M/ '

II. PROCESS DESCRIPTION P;Z.Mj./l./t/ '53&//!?5 '775'4%7&”/‘;

B-36




\

II. Con't.. - -

Raw materials and amounts

Fuels .-

Products and amounts

Operating Cycle: .
Check: Batch Continuous / Cyclic

Timing of batch or cycle

Best time to sample P 00 AM To £y @0 P&

Length of Operating day ' 20 l‘é}"/j;

Length of operating week - -7 {"ek/g

Scheduled shutdowns N/A 4 )
Other - |

P

III. WASTEWATER TREATMENT PLANT DESCRIPTION: lﬁ?ﬁLoq-,y;' Arum

A DD Tan, cem G //4/14&: 2 Prvsse
7 e w Cre.oRi NV AT/EQ]

- Frovs -
Chemicals added and amounts lum £ . i 9

————————————

Handles rainfall runoff? A/o/ onLt MoRMAL 1‘/#%6347 o)/)

Includes sanitary waste, flow "%: s m
] -

Source of plant intake water _{

Hydraulic retention time: Thru plant /. /5 //ts.
Thru treatment
unit operations

Recent treatment plant performance ST .t

R-37
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. I1I. CcCon't.
NPDES permit parameters and limits _Bapg /FJ/:JO f' 9
[o0/150  Fizepl m/xogﬂ pH ¢.070 9.0 (/
'n/
Final effluent flow rate '
List of potential pollutants ‘
Recent analyses available?
Sampling point description G/L”k ’A/f Wﬂ/ﬁC/ N
TAHE FEECOSAT . -
‘ Use automatic sampler? __Gﬂg_b :'lﬁﬂs%lg
Electricity available \/155
KB : / .
Extension cord and type of outlet? ,ﬂa |t
IV. Safety Checklist |
A. Personnel Protection Equipment (check if required)
Item Plant | MRC Item Plant | MRC
'Sarety glaéses v Dust masks
Goggles Vapor masks
Side shields Air purifying
Face shields Air supply
Hard hats’ ‘ v Air packs
Ear plugs ' Chem. res't clothed
Safety shoes 4 Heat res't clothes
Life belt ' Chem. res't gloves
Ladder climbing Heat res't gloves
device | First atd - v

B-38




B. SAMPLE SITE

1. Smoking restrictions

2. Vehicle traffic fules . e

3. possible set-up/clean-up facilities? /\/0

4. Evacuation procedures

S. Alarms

6. Hospital location _ ﬁ’a[z CR Y. CE = 2L
7. Hospital Phone ' :

. Emergency Numbers

V. Plant Entry

A. Plant Requirements 14 Dl (/?ep

Special time constraints: - OY0Op = [ 7p2

B. MRC Agreement

C. Potential Problems_ '




vI.

SAMPLING HANDLING

B.

Ice availability ' [b67

Sample splitting reguested

Describe

Neares't airport: Noé'\o\k im‘(NKﬁ&m‘

Chemical available: sto4

HNO3

NaOH




VIL Field Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

wédnesday

Thursday

Friday

Saturday




INFLULNT
— 1.7 -
G D
SCi

RekiTIS

GRIT

.

ANAEROBIC

SLUDG

DIGLSTICH

B-42
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PRESURVEY DATA SHEETS

DATE OF
I. NAME OF COMPANY - CE5D . sumary 57 ///57/
ADDRESS | PHONE| N

-~

NAME OF CONTACTS

MRC PERSONNEL PHONE
PHONE
EPA PERSONNEL PHONE
PHONE
STATE PERSONNEL PHONE

PHONE

IINDUSTRY TYPE 56WA9‘L //aeafmfﬂf’ ﬁﬁu;ﬂc 7@4/ )
PORTION OF PROCESS TO BE SAMPLED __Qg?"ﬁ j | 0] jc;m/ (#vaf |

YT CHprmsELR

II. PROCESS DESCRIPTION <P Areis &wx;qf / tM/ﬂ?PWL /
(’A’gzm/gz/ M//UL ()I\/ !




II. Con't.

Raw materials and amounts

Fuels

Products and amounts

Operating Cycle: :
Check: Batch Continuous / Cyclic__
Timing of batch or cycle LJ!A
Best time to sample _ QFOOT J?Ob
Length of Operating day Z“"M
Length of operating week 2days
—d
Scheduled shutdowns QJIA
Other ' —

III. WASTEWATER TREATMENT PLANT DESCRIPTION: G’R\'{' BPW\OUA/ Dv»mpl

a3y 7‘377\/' A
- '\:I(JCEN.L\N?‘ ’NQJN@Vﬁ‘]TGN

sldiwe, — shlse
U Y

Chemicals added and amounts

'l\-'—*!‘?wﬁ. AT s
TS o Byl

Hahdles rainfall run_off?_

Includes sanitary waste, flow é/ES‘ t L 7

Source of plant intake water

Bydrauhc retention time: Thru plant __8\.3 \'}25.
Thru treatment
unit operations -

Recent treatment plant performance ?ﬁ‘&‘( ﬁsuw\mm}fs
B-44




I111.

IV.

* Use automatic sampler? 5?46 SQm#E_

Con't.

NPDES permit parmeters and limits B;::Jiﬁéo lle}A Nzaﬂ}
1,0 = 00 " ,

= W¥.0%¢ Y

Final effluent flow rate ‘ﬁ. %_nngi£)

List of potential pollutants _&&_A’_CWE_CC@
Z!NQ,i CHLORODANE. .~ _

Recent analyses available? )%’7@)’7; S’/{ﬂwﬂhﬁ’ﬁ‘o’

Sampling point description

c bamnbor ( reed A%

Electricity available 72=5; =

Extension cord and type of outlet? /Ctﬁifébéb

Safety Checklist
A. Personnel Protection Equipment (check 4if required)
Item Plant | MRC Item Plant | MRC
Safety glasses v Dust masks
Goggles Vapor masks
Side shields Alir purifying
Face shields Alr supply
Hard hats 4 Air packs
Ear plugs Chem. res't clotheg
Safety shoes 4 Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device , First aid v/

B-45



B. SAMPLE SITE

1.

2-

5.
6.

7.

Smoking restrictions

Vehicle traffic rules

Possible set-up/clean-up facilities? A0

Evacuation procedures

Alarms

Hospital location IH‘TVY%’Q{—ON &Wﬂﬂ/

Hospital Phone

Emergency Numbers

V.,“ Plant Entry/
A. Plant Requirements _L.D C/QE_D

Special time constraints: N[;.,/g

B. MRC Agreement

c. ‘Potential Problems < @//5'72?%67;6}/ & oV SI]E

B~46
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vVI.

SAMPLING HANDLING

Ice availability o7 A7 S/7E

Sample splitting reguested

Describe

Nearest airport: {;2T%E3CélfJZAN%Ej

Chemical available: 32564
HNO3

NaOH




ViL Field Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

wédnesday

Thursday

Friday

Saturday




II.

: INDUSTRY TYPE ﬂ:a”ﬂajﬁ 5 gbr_\gﬂs { l“ E‘C\? |)

PRESURVEY DATA SHEETS

NAME OF COMPANY cClIse> __gS:iAORE f////f/
ADDRESS _PHONE(__

NAME OF CONTACTS

MRC PERSONNEL PHONE

PHONE

'EPA PERSONNEL PHONE
_ PHONE

STATE PERSONNEL ' PHONE

PHONE

PORTION OF PROCESS TO BE SAMPLED 0,:}391 [l 60

PROCESS DESCRIPTION Scwﬂ. _rgg{'he"\’ ?e.mxglq u/ dgv,nudl
Additiol _chloviwation Lor disietartior |
__nﬂw;?(‘ bAre srreer-w AJMh Add‘l"(n/ OYF*"

@\y‘mv fddlhgﬁ me,gg‘ sC \m.Jr ‘lrEow

. . J'! —

B-49



II. Con't.

Raw materials and amounts

Fuels

Products and amounts

Operating Cycle:

Check: Batch Continuous \/ Cyclic_____
Timing of batch or cycle _ ALZA .

Best time to sample ___QKQQ:Té— I'LOO

Length of Operating day Q\\} NRS .7

Length of operating week 2 ‘bﬁl\ls

Scheduled shutdowns Nﬁ :

Other /

1I1. WAéTEWATER TREATMENT PLANT DESCRIPTION:

- _'_j,dﬂuevﬁ' ibnm W&N,A\um Oé&-‘—“\*mj
3 tw Y\ . \N %‘ \Omm'
Agmﬁd‘mﬁ

-Chemicals added and amounts =235

Handles runfall runoff? _&S’ ( <SomE -
Includes sanitary waste, flow VES ~
Source of plant intake water M
Hydraulic retention time: Thru pl/ant 0’2 AZ‘Y .

Thru treatment
unit operations

Recent treatment plant performance Refev 15 SWmmapiCs

B~50
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I1I. Con't.

Final effluent flow rate — - MED :

List of potential pollutants f%ﬁN\A‘L ! C/"\W D

" Recent analyses available? R&x - S !!Eﬂ)&?k &})QdS
AND ThNR'S

Sampling point description E{;l;xetyiﬁﬂ M(ﬁgm%&@

5334%£§( uQﬂ*»QAX{?\ “*MO
' Use automatic sampler? 6’(45 gﬂ%D/E

Electricity available VS
Extension cord and type of outlet? 13_”0‘?\’.5('\_-%

IV. Safety Checklist
A. Personnel Protection Equipment (check if required)

Item Plant | MRC Item fPiant | Mre
Safety glasses v/ Dust masks
Goggles Vapor masks
Side shields Air purifying
Face shields Alr supply
Hard hats v Air packs
Ear plugs Chem. res't clothey
Safety shoes 4 Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device = First aid /




B. SAMPL:E SITE

1. Smoking restrictions a

2. Vehicle traffic rules

Possible set-up/clean-up facilities? _ "{ES

4. Evacuation procedures

5. Alarms .

| 6. Hospital locatioq No«%\k GQHNA\ "‘&méd gl\d

7. Hospital Phone

. Emergency Numbers

-

V., Plant Entry
A. Plant Requirements Z.D. CA@

Special time constraints: ANYT\\wE

B. MRC Agreement

C. Potential Problems WNWONE




VI.

SAMPLING HANDLING

B.

Ice availability NOT AT SAmPAING STTE

Sample splitting requested

Describe

ﬂearest airport: Néf¥aéé'j2;¢%?%§42@ﬂﬁ/

Chemical available: 82804

HNO3

NaOH

B~53



ViL Field Test Schedule

Time
Day

AM

PM

Sunday _

Monday

‘Tugsday

W§dnesday

Thursday

Friday

Saturday

B-54




I1I.

PRESURVEY DATA SHEETS

NAME OF COMPANY C /57D

ADDRESS

’r~

DATE OF
__SUMMARY

PHONE

<

NAME OF CONTACTS

MRC PERSONNEL

PHONE

PHONE

EPA PERSONNEL

PHONE

PHONE

STATE PERSONNEL

PHONE

PHONE

'mousmx TYPE Zodpehiow 5(’ Né\‘or) -Fi‘oey

: S + B bovs
PORTION OF PROCESS TO BE SAMPLED _(0)3 ﬂ m' + OO0
NON—CONMIACT  CooL!NG NATIR

PROCESS DESCRIPTION

Jﬁoé'ln Wﬂ's_n — \-fﬁi\" Ylow 4 Aqfhw

B-55



1I.

III.

Con't.

Raw materials and amounts N/A '
Fuels

Products and amounts | N/A

Operating Cycle:
Check: Batch ;_/ Continuous. B Cyclic
Timing of batch or cycle P/ A SANTRCY M\;S]E 1S G_A']gﬂ
. I 4 AY

Best time to sample _ 0900 —1= \100

Length of Operating day Lﬂ krs
Length of operating week jdﬁ‘n S
. S

Scheduled shutdowns NONE

Other

WAéTEWATER TREATMENT PLANT DESCRIPTION:

Refev B Flew «d-"ﬂqaﬂw

Chemicals added and amounts U’l,o(l“‘ H’K“ﬁ) A[qf;ccpll‘i;d

Handles rainfall runoff? ME S . /
Includes sanitary waste, flow %ES pévagdlcau\q

Source of plant intake water Ames EI

Hydraulic retention time:, Thru plant A/A

Thru treatment 7
- unit operations ¢Sm/¢ 7? [ é'@

Recent treatment plant performance

B-56



I1I. Con't.

NPDES permxt parameters and limits) oo = &733 "D{d‘\ CDHLS wg)

Final effluent £flow rate

List of potential pollutants
/

u ,\Tg;,ﬂowdi&{ jéﬂﬁruﬂo&k ‘{NC MW &’R‘m, Me-'( c.m?&?
; 7 IY&%nﬂ&mn>Wﬂhmw JEH&d4bﬂ°

G ' Y= ice
analyses avai ~ §\AY\'\1“AQ\{S

Sampling point description Q1| « Q0 Are STTAMS
(Tionuy THEUERCED)

' Use automatic sampler? _@Aﬁ_ﬁﬂ[ﬂ#&

Electricity available NQ~

Extension cord and type of outlet? N/A
].

IV.. Safety Checklist
A. Personnel Protection Equipment (check if required)

Item Plant | MRC |  Item Plant | MRC

Safety glasses 4 Dust masks

Goggles Vapor masks

Side shields Air purifying

Face shields Air supply

Hard hats v Air packs

Ear plugs ' Chem. res't clothesg

Safety shoes 4 Heat res't clothes

Life belt Chem. res't gloves

Ladder climbing Heat res't gloves ,
device . First aid /

& e e - e -

oo

A o - = pr. = e -
-



B. SAMPLE SITE

1. Smoking restrictions NONE

2. Vehicle traffic rules

Possible set-up/clean-up facilities? QES

4. Evacuation procedures

5. Alarms

6. Hospital 1oca£iop HQ‘QENE“ R-{x 10

7. Hospital Phone

«  Emergency Numbers

V.,' Plant Entry

A. Plant Requirements L. D CR_VﬁD

Special time constraints: QF%0OG 1900

B. MRC Agreement

C. Potential Problems_ NONE -~

o

B-58




Vi.

SAMPLING HANDLING

A. Ice availability

B. Sample spliéting reguested

Describe

C. Nearest airport: ’BL‘\\(& :_L;T"P\(NAQC\AX A“K{\])‘V%

D. Chemical available: . sto4

HNO3

NaOH

B-59



ViL Field Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

wgdnesday

Thursday

Friday

Saturday

B-60
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PRESURVEY DATA SHEETS

I.  NAME OF COMPANY Clel D SUMMARY 5/12/8!
ADDRESS __ _PHONE, _

NAME OF CONTACTS _ : 4 : .

MRC PERSONNEL PHONE
PHONE

EPA PERSONNEL - PHONE

| B PHONE

STATE PERSONNEL PHONE
- A PHONE

TI.NDUSTRY TYPE %eyu Ao%~e -T(L( R“/mp;}(_ ( m\ug‘x C“\\PA\\ .

PORTION OF PROCESS TO BE SAMPLED _J:XD§55\L 01

II. PROCESS DESCRIPTION \ Sew ea

Plant




II. Con't.

Raw materials and amounts N/A
' J

Fuels

Products and amounts V‘\

) 7

Operating Cycle:

. Check: Batch Continuous \/ | Cyclic____
Timing of batch or cycle /J/j?
Best time to sample _{ 800 J (700
Length of Operating day 2% H.I?SL
Length of operating week 7 Davs
Scheduled shutdowns NovE 4

Other

III. WASTEWATER TREATMENT PLANT DESCRIPTION: _ fSsr Srpé:e,/j}, ‘»
fapT  Cpt o 2% ' Papetsp = UMiZ
. SED MEITETD *A.NO_; CrlLoR 1=
CollThA T TJARNXS O p e

4

_ \/SLuDer Lemsron

Chemicals added and amountsl}

‘Handles rainfall runoff?

Includes sanitary waste, flow YE§

- Source of plant intake water M’

Hydraulic retention time: Thru plant
, Thru treatment
unit operations

Recent treatment plant performance gﬁ FER 10 Sumamn 9

B-62



III. Con't.

NPDES permit parameters and limits 30
TT55= 11,000 e At 130 w0 /0fod
¥ , h | ¥4 N\
Final effluent flow rate __ |STND
List of potential pollutants C/\\\OR'\.NE

Recent analyses available?

sampling point description CA&(IRNE Com=A<T Tawy
(2o Fr DroeD _

' Use automatic sampler? 14212413 E;;nmtﬁéf
i 1

Electricity available k{ﬁis
-4

Extension cord and type of outlet? 30 ¥ _

IV. Safety Checklist
A. Personnel Protection Equipment (check if required)

Item Plant | MRC Item ' Plant | MRC
Safety glasses 4 Dust masks
Goggles Vapor masks
Side shields Alir purifying
Face shields Air supply
Hard hats 4 Alr packs
Ear plugs , " Chem. res't clotheq
Safety shoes Yy Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device Pirst aid /

B-63



B. SAMPLE SITE

1.
2.

5.
6.

7.

-

Smoking ‘restrictions

Vehicle traffic rules

Possible set~up/clean-up facilities? \/ﬁiS'
p A==

Evacuation procedures

Alarms

Hospital location A/v& =l é.’z NERAL

Hospital Phone

Emergency Numbers

V.; Plant Entry

A. Plant Requilrements ID C,HQD

Special time constraints: Alp e

B. MRC Agreement

C. Potential Problems

B-64



VI.

SAMPLING HANDLING

A. Ice availability No

B. Sample splitting requested

Describe

IﬁJ7‘E£€‘ﬁ447efnk?L_,

C. Nearest airport: NOR(:OZJQ

D. Chemical available: BZSO4

HNO3

NaOH

. B=65



VIL Field Test Schedule

N, Time
Day

AM

PM

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

B-66



PRESURVEY DATA SHEETS

DATE OF
I. NAME OF COMPANY Clo4D SUMMARY 5, /[/Z 5/
ADDRESS _ ___PHONE
NAME OF CONTACTS _
MRC PERSONNEL PHONE
PHONE
EPA PERSONNEL PHONE
PHONE
STATE PERSONNEL PHONE
PHONE
INDUSTRY TYPE AOQC P e N& \\
PORTION OF PROCESS TO BE SAMPLED @,Aﬂ” Q0| .

(ﬁWAL GRAJI/NG  AFTER O—/L-O[QI/QE

Cor/ AT Thal k\

II. PROCESS DESCRIPTION Ao-' VATED  Sruppns

Cr.)AGE

1RELTMENT  Faddl




IX. Con't.

Raw materials and amounts

Fuels

Products and amounts

Operating Cycle:

Check: Batch Continuou _ Cyclic
Timing of batch or cycle M’

Best time to sample '0Z00 Tp j 200
Length of Operating day 9;4 yYovR &

Length of operating week 7;LDA S
) L4
Scheduled shutdowns /V/ﬁ'
/
Other

III. WASTEWATER TREATMENT PLANT DESCRIPTION: S (RT=CMV//E —

. GRIT__REMoys PR ARISIER S
(Prz Mﬂjzy SevDam T EN T —F (a T '-~
2 ucEnEeOR o Revegy T aso -#\-? |

Ejpr  Cearitreps—> (ior y= Co /ﬂc_rjﬁ/\/\‘

J1JoerT  Prpoia e CL@«A.&.—.‘
8»0/757 /150 /. %

Chemicals added and amounts megﬂq_mz_;&‘_w
Handles rainfall runoff? Q‘ ONLY MNORMRL INEILIRAT ) ‘¥ |

Includes sanitary waste, flow !Es
Source of plant intake water ﬁ
Hydraulic retention time: Thru plmt 12-15 '\a;gﬂs

Thru treatment
unit operations

Recent treatment plant performance Rerm=x@ T SovnA 7?%
B-68



III. Con't.

Final effluent flow rate q'l( YAQD
List of potential pollutants B CELIE F’-j{ LJAs T S (O&SANI(S\
Jz

-

,Smi‘-‘- Otys, of Lesd, Chomiv

Po:>$ =, 0 7, o

[
7
mAwJe.SMm é?‘&s:mnzwb pﬁe /

Recent analyses available? VES

Sampling point description QO ( , F.t4¢ W F4 T
ACTER Gl oRIWIE Cor/TAT TAN

' Use automatic sampler? Qﬂﬂz ,QWE

Electricity available VES

Extension cord and type of outlet?_ Sp £~

IV. Safety Checklist
A. Personnel Protection Equipment (check if regquired)

Item Plant | MRC Item Plant | MRC
Safety glasses 4 Dust masks
Goggles Vapor masks
Side shields Alr purifying
Face shields Air supply
Hard hats 4 Air packs
Ear plugs Chem. res't clotheﬁ
Safety shoes 4 Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device . First aid v/

B-69



B. SAMPLE SITE

l. Smoking restrictions

2. Vehicle traffic rules

3. possible set-up/clean-up facilities? VES

4. Evacuation procedures

5. Alarms | -

6. Hospital location WW'LLVEAMSR UQ/ GENECL [

7. Hospital Phone

. Emergency Numbers

V.;‘ Plant Entry
A. Plant Requirements_ L (0, ceaRO

Special time constraints: NONE

B. MRC Agreement

C. Potential Problems A[QM =

= S p—————— -



VI. SAMPLING HANDLING

A. Ice availability Ae

B. Sample splitting requested

Describe

C. Nearest airport: PA-T{Q (¢ H‘ENQ%__A}_&FO#?

D. Chemical available: 82504

HNO3

NaOH




ViL Field Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

Hédnesday

Thursday

Friday

Saturday

B~72




PRESURVEY DATA SHEETS

- T~ DATE OF
I. NAME OF COMPANY C 169 O SUMMARY i/lﬁ‘/g'
ADDRESS _ PHONE

NAME OF CONTACTS

MRC PERSONNEL PHONE

PHONE
EPA PERSONNEL PHONE
PHONE

STATE PERSONNEL PHONE
- ‘ : PHONE

INDUSTRY TYPE &WA%g ieeﬂjhg\i’{ i!)v\u‘\c'\g! o Iténrjki’g\‘ }

PORTION OF PROCESS TO BE SAMPLED _Qu ’ “ 0o\

II. PROCESS DESCRIPTION 5Ec,o~o( AYL  ACTIVA JEQ S%ﬁ E




II. Con't.

Raw materials and amounts . M

Fuels

e,

WA

7 L4
Operating Cycle:

Check: Batch Continuous ! Cyclic

Products and amounts

Timing of batch or cycle

Best time to sample ANSYTImE
Length of Operating day’ &%HKS .
Length of operating week 7%5

Scheduled shutdowns NA
- 7

Other

III. WA.STEWATER TREATMENT PLANT 'DESCRIPTION:

] REFER T FLOW DIALRAM

Chemicals added and amounts

Handles rainfall run'off?'

Includes sanitary waste, flow fES

Source of plant intake water N/A

Hydraulic retention time:, Thru plant ‘_"__&@ .

Thru treatment
unit operations

Recent treatment plant performance REFER To S hmmaor) E3

B-74
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III. Con't.
NPDES permit parameters and limits =13,510]
5 = ol 'nl‘( ) L

Final effluent flow rate _m

List offpotential pollutants

FPhedls Qeoplies; Qo

Recent analyses available?_%e 7{,’ Summafz;){g v DIML's

[}

Sampling point description

N 1 Zi4

' Use automatic sampler? g%gg& SdWé‘S

Electricity available - 7255;

Extension cord and type of outlet?

Iv.

Safety Checklist

54

A.- Personnel Protection Equipment (check if required)

Item

Safety glasses
Goggles

Side shields
Face shields
Hard hats

Ear plugs
Safety shoes
Life belt

Ladder climbing
device

-

Plant

MRC

4

B-75

Item

Dust masks

Vapor masks

Alr purifying

Air supply

Air packs .
Chem. res't clothe
Heat recs't clothes
Chem. res't gloves
Heat res't gloves
FPirst aid

Plant | MRC

d

e b o Memma e 4 o e



B. SAMPLE SITE

1.
2.

5.
6.

-

V.: Plant Entry

smoking restrictions __b_sﬁ\qéd% 41[' UNOX

Vehicle traffic tules

. Possible set-up/clean-up facilities? Aff;J;

Evacuation procedures

Alarms

Hospital location

Hospital Phone

Emergency Numbers

-~

A. Plant Requirements :Z:JD£39ALD

Special time constraints: __ANYTIME

B. MRC Agreement

C. Potential Problems 4&4@

4
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VI.

SAMPLING HANDLING

B.

Ice availability

Sample splitting requested

Describe

Nearest airport:_&’aﬁﬂl@vﬂ‘-‘—)
. . /

Chemical available: HZSO4

HNO3

NaOH

B-77
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Vil Field Test Schedule

Time
Day

AM

PM

Sunday

Monday-

Tuesday

W§dnesday

Thursday

Friday

Saturday

B-78




PRESURVEY DATA SHEETS

DATE OF
I. NAME OF COMPANY_ /42 S SUMMARY
ADDRESS PHONE

NAME OF CONTACTS

MRC PERSONNEL O o/ Ul o e’ Doy L on. PHONE

PHONE .

EPA PERSONNEL PHONE ]
PHONE
STATE PERSONNEL . PHONE
il PHONE

INDUSTRY TYPE MMM et

PORTION OF PROCESS TO BE SAMPLED (Dz. 722 ¢r CO2- A I

II.  PROCESS DESCRIPTION WW
M@M&.ﬂm@%ﬂ_
MM) -




I1I.

I1I.

Con't.

Raw materials and amounts ﬂézé e:&ézﬁ@ :é . : 25

Fuels N- A
Products and amounts A/ 4

Operating Cycle:
Check: Batch i Continuous Cyclic
Timing of batch or cycle _ / & ZDM

Best time to sample VL. ALou’n e A=A
o/
Length of Operating day /¢ Lo

Length of operating week _Léy/

Scheduled shutdowns %m

Other

WASTEWATER TREATMENT PLANT DESCRIPTION: Aé_aﬂé_g__%__

_{MMMIA (&t&mﬁ

Chemicals added and amounts ‘4".“7 :},Séz , A/q:qu

Handles rainfall Tunoff? % nd ormm orctedioral en

Includes sanitary waste, flow _%-

Source of plant intake water _ﬁé 2elh

Hydraulic retention time: Thru plant A. 4
Thru treatment ' '

unit operations M}_@

‘Recent treatment plant perfomnce__%mw(

B-80



111.

IvV.

Con'tL-

NPDES permit parameters and limits

Lo-20) 78630 fe)

(0 3-5/E), Co (05 r5/0), Hea C (0.0Cmstf) Cul fmll) Pil, Syle)
/

Final effluent flow rate Do £ ¢) ﬁ., gafé'?{maz CC!»OQ /e )

List of potential pollutants _ Q. 72 L.~ é .

Recent analyses available?_glwéé_AML

Sampling point description MM&

8! e Sfm

gkuaéé

‘ Use automatic sampler?

/e BoZol Aacharse vy

Electricity availableM/e %‘6W_

Extension cord and type of outlet?

Safety Checklist

A.
Item

Safety glasses
Goggles

Side shields
Face shields
Hard hats

Ear plugs
Safety shoes
Life belt

Ladder climdbing
device

A’ﬂé( bocﬁ

Plant

MRC

7/

Personnel Protection Equ!pment (check 1f required)

Item

Dust masks

Vapor masks

Alir purifying

Alr supply

Air packs

Chem. res't clothe
Heat rec't clothes
Chem. res't gloves

Heat res't gloves

Pirst ald
B~-81 ’
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B. SAMPLE SITE

1. Smoking restrictions %ﬁ aZ A le - 21oTe Qc‘gzrzz
2. Vehicle traffic rules &4 o 7 <& '?“4“{ '

3. possible set-up/clean-up facilities?=%,

4. Evacuation procedures %

5. Alarms %mx

6. Hospital location /M@mz‘w
1A ,

7. Hospital Phone

. Emergency Numbers %M

V.. Plant Entry

A. Plant Requirements @ & Zs e ﬁ oy Z %
Wéw
~ Special time constraints: Q 4 ; 2 52' 1{ E f ,

B. MRC Agreement 9@
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SAMPLING HANDLING

A Ice availability Locel oz

B. Sample splitting requested <
. rd

Describe ;

C. Nearest airport:L:LZ%?654414J2§$Z ¢z¢Zkﬂg;4§5:

D. Chemical available: sto‘
BNO3

NaOH

B-83



VIL  Pield Test Schedule S)onspmeiirn v llL

Time '
Day AN PM

Sunday

Monday

Tuesday

Wednesday

Thursday

1|2 ) 50
Friday

Saturday
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TREATHENT OF SPECIFIC BULK STREANS

1. WATER PROD: HCL SCRUBEER

2.

L&,

A.

B,

c.

Average content - 10-30% HCL 1-2% HF
Treatcent - Add lime slurry to pH 8-8.5
Reactions -

1. 2 HCL + Ca(OH)2— Ca clz2 + 2 Hz0

2. 2 HF + Ca(OH)2— CaF2 | + 2 H20

SPENT ALUMINUM CHLORIDE ALKALATION CATALYST

“ A,

B.
c.

Averaze content - 5§-20% HCL 10-25% Al Cls
Treatment - Add lime slurry to pH 7.5 - 850
Reactions

1, 26CL + Ca(OH)2 — CaClz + 2H20

2. 2A1C13 + 3 Ca(OH)2 — 3 CaClz + AL(0H)3l

HYDROCELORIC ACID PICKLE LIQUOR

A.
B,

cC.

Averasze content 10-20% HCL, 0.5 to 8.0% Fe, 0.1 - 3.0% Ni
0“1 - 1.0% Cr
Treatment - Add lime to pH 8.0 -~ 8.5 settle and decant
If supernate contains nickle treat with lime
Rescti to pH 10 - 10,5 or NasS settle and decant, Readjust
eactions

Reactions _ gli to 8.0 -~ 8.5 before discharge
1., 26CL + Ca(OH)2 — CaClz + 20 '

2, FeClp + 2FeCly + &4 Ca(OH)p — Fe(QH)z,l + 2Fe(GH)3 l + 4CaCl
« NiCl2 + Ca(OH? —) Ni(OHiz + CaCl2 , .

3
L, 2 CrCly + 3 Ca%OH) - 2 Cr(0i)3} + 3CaCl2

NITRIC - HYDROCHLORIC PICKLE LIQUOR

A.

Average content - 0.2 - 24% HNO3, 0,01 - 5.0% HCL, 0.5 - 8.0% Fe
001 - 3.0% Ni. 0.1 - 100% Cro
Treatment - Add lime to pH 8.0 - 8.5 settle and decant
If supernate contains nickle treat with lime to
PH 10 ~ 10.5 or sodium sulfide settle and decant
readjust pH to 8.0 - 8.5 before discharge

Reactions .

1. 2HNO2 + Ca(OH)p — Ca{NO )2 + 2H0 .
2, Fe++ 4+ 2Fe+++ + UCa OH;z — Fe(OH)zll + Fe(OH)zJ kCat++
3. Ni++ + Cr+++ + 4Ca(OH)2 ~— Ni(OH)2 + Cr(OH) + LCa++

B-85



5. NITRIC - HYDROFLUORIC PICKIE LIQUOR

€.

7o

A, Averace content - 1 = 20% Nitric acid, 0.1 = 5% Hydrofluoric
aCid. 005 to 8.0% Fe. 001 - 3.0% Ni. 001 -
1.0% Cr
B, Treatment - Add lime to pH 8,0 - 8.5 Settle and decant.
If supernate contains nickle treat with lime to
pH 10 - 10.5 or sodium sulfide. Settle and decant
-Read just pH to 8.0 - 8.5 before discharge

C. Reactions
1. 2HKO3 + Ca(OH)2 —3 Ca(NO3)> + 2HZ0
2, 2HF_%* Ca(OH)2 — CaFz| ¢ 2520 ’
3. Fet? 4 2Fet’ + hCa(0H§2 — Fe(OH)zl.+ Fe(OH)q ¢ UCa++
L, Ni++ .+ Cr+++ + 4Ca(OH)2 —> Ni(OH)2 Lt cr(o?()}l + 4Ca++

SULFURIC ACID PICKLE LIQUOR

A, Averaze content - 1 - 15% Sulfuric acid, 7 - 20% iron
B. Treatzment - Add lime slurry to pH 8.0 -~ 8.5
C. Reactions '

1. Hos0; + caioxgz Y -Ca.SOﬁl + 2H,0

2. FesOy + Ca(OH)z — Fe(OH)2 | + 855041

SULFURIC - HYDROCHLORIC PICKLE LIQUOR .

A. Average content - 10 - 15% hydrochloric, 1 - 2% sulfwic 3 - 5%
iron, &4 - 6% copper

B, Treatment = Lime slurry to pH 8.0 - 8.5 settle and decant

8.

If supernate contains copper treat with sodium.
sulfide, settle and decant, readjust pi to 8.0 =
8.5 before discharge”
C. Reactions ,

l. 2HCL + Ca(OH)p, —> CaCly + 2H20

2. HoSOy + Ca(oniz — CaSOy} + 2Hp0

z. Fe++ <+ 2Fe+++ ¢ ULCa(O —3 Fe(0H)> 1+ I-‘e(OH)31 + hCa++

o Ca++ <+ Ca(OH)p, —— Cu(OH i + Ca++
5 Eulér»'.g)uﬂ + 2NaoS + Ca(sﬂ)z —> CuS } CaS + 4Na + 4NH3T
20 .

CHROMIC - SULFURIC PLATING OR ANODIZING BATH

A, Average Content - 1 - 5% chromic, 1 - 5 % sulfuric
B, Treaztrcent = .
i. Add ferrogs sulfate in quantity sufficient to provide
excess Fe <, :
2. After Cr reduction, add lime slurry to pH 8,0 - B,5.
Cs Rezctions
1., 2H2Cr20, + 6FeSOy + 9H,SOy —> 2Crp(sSoy) + 3“2(504)3 + 144,0
2, H2S0, + Ca(OH)2 — CaSoOyy + 2H20 '
3. Cra(sol,)3 + 8Ca(OH) = 3 CaSO4 ¥ + 2Cr(OH)q ¢ -
L. Fet +'27Fet*+ + UCa(OH)z —> Fe(OH)zb+ Fe{OH)3b + 4Ca*
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12,

CHROIIC - NITRIC DEOXIDIZER BATH

4. Avercze Content - 10 - 15% chromic acid, 10 - 157 nitric acid

B, areatment
1. Add ferrous sulfate in quantity sufficient to provide
an excess.,
2. Add lime slurry to pH 8.0 - 8 5.
C. Reactions ) ( y
1. HaCr,0, + 3FeSOy + 9HNO (so + 3Fe(NO + 7H,0
2. 2§n02 Z Ca(OH)» -—9 Ca(ﬁo 4 3 33 2
ECr( a) + BCaSOQG

3 )5 % BCa(OH)
L., g uFé )2 —-) Fe(OH)> | + Fe(OH)3 + 4Catt
COPFER AlMMONIUNM PERSULFATE ETCH

A. Average content - 1 - 10% ammonium sulfate, 1~ 5% copper
B. freatment - Add ferrous sulfate - sulfuric acid or Ca(OH)2 to
PH 4.0 - 5.0, Add sodium sulfide in quantity
sufficient to provide slight excess. Add lime
sluwrry to pH 8.0 - 8.5. _
C. Reactions
1., Cu(Id3)yS0, + FeSO4 + 2H,S0; —3 CuSOL + Fe(OHN + 2(NHy),SO4
2. CuSOy™ + Na>S =—3 CuSy} + ﬁa goi
3. (Ndy)soy + Ca(OH)Z Y 2NH3.L CaSO4 ¢ + 2H0

COPFER EDTA AMNONIUINM PERSULFATE CLEANING SOLUTION

A. Average content - 1 - 10% ammonium hydroxlde. - 2% EDTA,
i - 2% copper, 1 - 5% iron, 1 - 10% ammonium
sulfate.

B, Treatment
1. Add ferrous sulfate - sulfuric acid to reduce pH to 4.0 = 5.¢
2. Add sodium sulfide in quantity sufficient to precipitate cop}
3. Add acid or lime slurry to adjust pH to 8.0 - 8.5
C. Reactions
1. Cu-EDTA + FeSO4 —> Fe-EDTA + CRSOy
2. CuSO4 + NazS —> CUS{+ NaySO4
3. FeSO:,); + NayS -—-)Fesu Na S0y -
(NHy g Ca(OH)2 CaSO $ + 2H20
5. Fe-ED A Ca(OH)2 -—9 Ca- + Fe(0H)>

ZINC CYANIDE FPFLATING BATH

A. Averaze content - 1 - 3% zinc, 1 - 12%NaCN, 1 - 10%NaOH,

1 - 5% Na2Co0

B, Treatment - add dilute sulfurit acid and ferrous sulfate to
reduce alkalinity, convert cyanide to + complex
ferro-ferric cyanide, .and precipitate zinc.

C. Reactions
1. Ia Zn(CN) +H so;+ + NapC03 =3 LNaCN + 2nSOy + COp P+ Hz0
2. PeS0y + 6RACN 23 Nay Fe(CN)g + NapSOj, .
Je FeSOS + Nane(CN) —_ FezFe(CN) ¥ + 2NA>S0y,
L, 2zZnsoy + FauFe(CN & = anFe(CN &6y *+ 2Nasoy
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13, - CADIIUNL CYANIDE FLATIRG BATH

14,

a.
B.

C.

Averare content - 1 - 9€ Cd, 1 - 12% NaCN, 1 - 10%liaOH

1 - 5% NaxCO3 .

Treatoent - Add dilute sulfurit acid and ferrous sulfate to
reduce alkalinity and convert cyanides to
complex ferro-ferricyanide and precipitate cadmiunm,

Reactions

1. Nang(CN)a + H2S04 4 2NazC03 —3 CACO3{ + Na250; + 4NaCN+ cOre

2, FeS0, + 6NaCN —> NayFe(CN)¢ + Na2SOy w
2FeSOy + Nag?e(CN)s - Pe °(CN)6* + 2Na3S0y

CasOy + Nayfe(CN)g”— Cd fe(CN)g ¥ 2Nasoy,

£\
e o

COPFEZR CYANIDE FLATING BATH

A,
B.

c.

Averace content - 1 - 5% copper, 1 - 10% NaCN, 1 - 10% NaOH

Treatzent - Add dilute sulfuric acid and ferrous sulfate to
reduce alkalinity, convert cyanide to complex -
ferro-ferricyanides and precipitated copper.

Reactions

1. NaCu(CN)y + H,S0, + Nagco ~>» 3INaCN ¢ CuSQy,
—> Nay e(a

2, FeSOy + 6IACN N)g + NagSoy
3. 2CusSQy + NayFe(CN)g ~—p CupFe{CN)¢g + ZNa, SOy
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PRESURVEY DATA SHEETS

DATE OF

I. NAME OF COMPANY R/S98 SUMMARY
ADDRESS PHONE
NAME OF CONTACTS
' MRC PERSONNEL Dm/fggm MW?HONE[;/;J -2EY -y
PHONE
EPA PERSONNEL PHONE
PHONE
STATE PERSONNEL | PHONE
- - PHONE

INDUSTRY TYPE

PORTION OF PROCESS TO BE SAMPLED ﬂa%ﬁ/ o) - L

II. PROCESS DESCRIPTION 22&1;;&:Zie ;Z&zéﬁ gzz‘_"z
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II.

III.

Con't.

Rav materials and amounts {ka égﬂwwg coilen ecaarn Al Co
I v
Fuels _%@_’A_tﬁf L o Lol ﬁs&fzz_f

‘Products and amounts (il o7l (3.

Operating Cycle:

Check: Batch Continuous 74 - Cyeclic
Timing of batch or cycle

Best time to sample {‘2? 92/, ) 28zt CZ.,..-M@_
Length of Operating day Dz 4;744£

Length of operating week 2 yatznlig

Scheduled shutdowns _‘Zﬁé}_}_%&o
other “Z%.. gﬁf_‘{_‘/@n géhé (Te e 28). %:Qwé'?aa‘_‘ Lactblery |

WASTEWATER TREATMENT PLANT DESCRIPTION: ,Qm,g,' ; ol e, o087 F

NN

L2 2 W/é r—;///%ﬂf_émﬁc/agﬁﬁm)

Chemicals added and amounts /?r_i;mag (esgendlon &4 z547) é;X&

Handles rainfall runoff? ‘%'iﬂ

Includes sanitary waste, flow %

Source of plant intake water _é:fz_ Mz: 2%
4

Hydraulic retention time: Thru plant _ 3-</ Apym
Thru treatment

~unit operations </ Aezina

Recent treatment plant performance 3-y L. /o oy acul Zulh ames

WMMM%
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111.

Con't.

NPDES permit parameters and limits Fss//oCo/ll ) Fely 2 £/4ls)
R/ 5L e G ( ooyt ) : (3yafdi. )
4

" Final effluent flow rate C.2MLD (4@ (e T, cintinry )

List of potential pollutants Qo 4)(2’,{/0/%){-

Recent analyses available?%

Sampling point description Qp_n#g,s Zakf“ &:é_m_: fﬂ?z 2

(200 - 3evo fog? ofr p3n £2P0el e Ele?) U 2 G o e

At ZoZed £ VN /AN ve:t 2% Y X

: DAY AN e
Al ??“ G%ﬂﬁ(l/’é e Lo fiio,)

Use automatzc sample

Electricity available

Extension cord and type of outlet?

IV. Safety Checklist
A. Personnel Protection Equipment (check if required)
Item Plant } MRC Item Plant | MRC
Safety glasses v v Dust masks
Goggles Vapor masks
Side shields Vv v Air purifying
Face shields _ Air supply
Hard hats v 4 Air packs
Ear plugs Chem. res't clotheg
Safety shoes v v Heat res't clothes
Life belt _ ' Chem. res't gloves
Ladder climbing Heat res't gloves
device Pirst aid N e

e ————
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JR. EAMPLE BITE
1. 8moking restrictions §(m
2. %ehinle traffic rules . " O 2.

AL Ber € .¢ P -~
7 7

”

3. Possible set-up/clean-up facilities?mﬂ_w
4. Evacuation procedures ﬁ%“”"dé’“

5. Alarms Znec (2erzns )

6. Hospital location &ﬁﬂé&.@ﬂ/—&

7. Hospital Phone

. Emergency Numbers .. .. 2 =33 S PR LY

V. Plant Entry

A. Plant Requirements égéan o e 7 ;;iﬁza; 220 e I
* Zz‘.ccéo &J‘O

Special time constraints: 2ﬁ ¢ (zdrezf:;zé-_«’ Eaé'ﬁ = =
_4)_2{?%/' et )

B. MRC Agreement jéa

C. Potential Problems Q‘JQZ Mq:zﬁ’_:;' E’éfe




SAMPLING ZANDLING .

Ice availability A‘(ﬁ/%;&"

Sample splitting requested <%, .

Describe

3o / -

Nearest airport: QMZW
K2

HNO 3

‘NaOHR

Chemical available: H,50, N I

B-100



VIL  Field Test Scheduiv Q,,,@(,Wz,;m ave Ll

Time
Day

AM

PM |

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

B-101




s .o s
I W e
—

-
-~}

ot g

A7

Dlisdudace

[Py S

el =} -

[ P IR B

!
ol
)
.-H;_,T .
1

:arhn
|

]
i
f
i
I
l
oL

!
Cap o
]

2
1

|
)

I

\ _. M
— T ..m ) i
o . ..ﬁ. | N lP H
- R B T 1 €
————— e . T S P S
. - - .o
e — l'd -
— -2
d-- _ RS |
T : \"4
- _ T
; ; X
; ; {
- — -g
.g : 7,
———
L3
' | N

aitad Rt - - -~
— y —tp — —r—
: v
N ————— . e e 4 SAPGE——
Y S U —— — .
. . ]
—— e e e = = -y o -

o .
T 'S
- ' y £ ]_lj - .nd. - -of -
—————— e — O - " -
v — |. W . 3 -
b c— o g s — 4 .I*.|I. -Jm —— - e -
. S
L
TR |
] . .
|

N
e =

i

B-102 ! i :

—yfd ]
AL..&L..MLW JR e -}

T



4

: . L T K] T 1 ; o T Lq
[ U u ; | ' . . .
. ] BRI i ] : R \ T
- ey +— + e i . : 1 :
i ! - ———— _— _ “ H d_ 4 ! “ _ 1 _ _
BEREE T R . : T S T
- - - —t— : _ i -
e EEEEN
N S B - ks R
] i 1 H - ' “ .“ A -t
ey, W . . . A . H
S T [ i v & K . ' é T 1
- ! i I N i 4
s & : T T e T T 1 - _ +
N g o me —————— 2 ~—D.
| ~ o g o
T ] T T T 4 ISR A
- T T T T T T I P
P - e a - ——— — . o Do
: 4 T — . . . q '
; . I ¢ ’ '
H e I
- 4. IO S
m bl
* '
"
P
L
L
.
- - . w.-l —_—— e - s oeen ..lll-l'.LlLll. ”||l~|
——— - - e ———— i . -
”U g Dt ] )
- —~Xte | | SE¥e |~ 1
- 1..DDRN N8 S e -
- 5338 __wm»n m _ _
—— i e ) =y - _ —y. M. ————e ——
2 T - | w_ . !
—— —— ety it ] et e J.I]I]4 —— ]~ - ...Il.m!l e o~ - — - -
. 16 - . —— n G n " 4 . |I!|m||l - — -—— v
c— ‘lll!..l"l‘tlcllltul’ i mm cmem ! 'Ml! —— l_l U [N [P la,..l.“llLlllh.llml.lr.-
.r ' - : | . 1 T K .

— »
L e e e ey v mde i e m e - e o memeo e e e S [N R S
o _ . . N B e oo S S S
: : : H I ” . Co i
. N oo -3 . i .l -

& T T, S G -
. I DRSS WIS IS SN WU, W SN N BN ..
R DA -2 S R RN _ N
i _ T . - = . i b !
m B | u"’w —_— lc 4 L. ”l . .
s iy v 3L







B-105



/’M B/475 Ao Loy

. S

W/iZZf

7:’».1; 7&/25—%

B-106




B/49S
SuSPecTeD PolleTAN rs

C‘Qr‘oo.; +€+ra(,l\ /u/‘«d(,
( |, Tr\(.LIOro Q‘I’LMC
Clluo'l-wm
Cllirephensl * .
2,4-Dia d‘«y'(plcm( X

€K/ bearese

“ PEA'/'GC(/O/o/aAedc/'.*
Phenol *
thmc,(/uroe /’4}//54(
Toleae ¥ .
.L/y/eac .

Deizeae! S - i
) ~—~——
. T -
. - s -
! o
1,
]
O -
W e - e N
. ~
3 .
. 3 -, .. i
- — 4 b
' 2 F 2 “
l — S -
=
* *
:
s e e ewmee - @ e - &..’._-’_.......
-
3
a
- - - _
g Aeps g L. Fewe e e

’To B c.,_ s eny -9 »a nfl ﬁc/ dvc +° Poﬁ,q‘/‘/ fo{t 79, af!‘(ddger&/f}’
"luf‘lsulcrfy or 'I’Q/A foae,ﬂc:fy -
B-107



2br¥ @ aﬁ”z M

Eellre . Lo 198, /o'w@//ém. AT

U MboenKes, /FDF - WMM/
MW

/ .

VA Kc/'.rf/c)”ﬁ o4 Jf)’/ea’a/e/r e Loctiesteral Poces's
I70files Cor Eoviromenral e . cpﬁ‘éd@/? 27- 33,
&S Lruivorr BV ral Foorecio— /ff”(?/&ﬂ‘/a'ﬂd?’ O/V/&
fbsuary /727

a?. éé?‘,é,g;dfca A . ﬁﬁ(r.wcc/.s‘ M/{A %«/c ﬁéeﬂ ;'Zs red
)‘gjf /yc_'q__/afox/c [(7;:7; v E)’ﬁ °3'40//~9é‘00.$) 2.5, é-&'d//a"

77Tl Vetecteon Apency, Gncenmals, Oheo, fey 1996 - /332 pp.

S tarkle, B.A., Fenteman, A F.ySteadmnan, TR. sncl BA.
Mla,e” . An Assessmren?” oF Yo THeclmren? dad Butbo
Llastes Fromm 7he SIRnafGcficre and Bie of 27enroa?;
Gxre orel tf/eeern’aure ﬁ’?e'nfc erreca (5. LS. . &rrrem
Meﬂrfz/ S oo Fec o I?enc;, CEb77e/ie ot rrbus Lod ormirre,
loa¥ocT Mimber €8-0a-7322). lnomaalc, 0r0, Tune

/22 A20pp.




3 / R, - - . . . .
v 21‘ /ﬂ///,s/ N, et ie’ ¢ {._/nyﬁr.l (e et Er9G00¢ (,}."(/"-('G‘(S.
I

"_ .y L/ . PR . ’ < ?
siCes S A e tea A(.. R T TP 7Y L VY S (f-.'%-‘; 7 i, - N
’

- ?

‘ . . oeart " e e ’ B . - O T
éﬁﬁd’/‘g -, :A’ Loorvsrc 4-;(-.']{7 /T T <., .,f;‘-,lc > 4¢l Crowrr ¢
: . .

(4 . ’ . ..
L'/’/c'v'/ M’(/‘“. L / /(/ -”."’ .

S

v ; ; T ~ '
5T STAVDRR D P URIING //7’/,-;1.', /"J, oK 7N /‘r//:/u/u_
‘5“2‘(7;"'C CEce EF R €2 CJ/(/e'rof J'/AC/"C{ of 7% [?c(n/c‘
792, “
(4 ,/)/'D &”S .

C‘- /0/// % s F }- ) /‘.':. /’e"r." 5. wacl /7. e \(f‘/ \Q'uo‘;'r))- a4 Yy &f}?a":
Ao 1277 T, s (";'/h-'.o),.,s'f/'-, ' //‘ch- € ﬁ-a Ry Cx/u "7(
: ’é/‘c reof ‘lt S rde C"//s’q crec. Cherrree: s . Cémr Tl F /(aw- bei-
é'é’l -C2 - /7 7 S) S, (L/z‘,,,e;n')n./ / ‘e Yoo - Cr_e CroF v, (:.- rﬂﬂgﬂ'{(:

['('/.C" f .ﬁr”?(();/)f"‘ /9 /6-, ﬁS//{)f

? Taau-ch. /4(,'-'7“- ’3, ﬂ)c 03Ty 4 loxic £€fects «€Chermecel

«S'a.jxfﬂu"\c). .’- racl feorts X{'C)—'75-OCJS4) LS. Delparrnf..!'
0{ //(q‘(f\ v CeAeacefes e cncl ee( Qe , 1977 CAeVoon.

¢ /’]c’fc/t Cuel - JAe Moyt Tacdex F telityon , /7 ?¢.

e — e - B=109



9. Drnf‘f' De\le/ornen‘f‘ Documeat -Fp,. the Trina a~d.
Sfeel /"\C\nufacfurm9 Rmf Sourc-c Cﬁ{—‘sofy,
EfFfvenl Cudelines bll/u/on’ OfFice of Wafter
angf WQJf( /"Icmqy.cnenf, V.S. t/rw/aAmeqf‘a
p/"-f.‘c—/zlo‘n 4‘7?‘%/, 0Cﬁ)é(r, 2%

V g

-

2 'B-llo cr e F adBiae Smea oo v .




II.

PRESURVEY DATA SHEETS

#
NAME OF COMPANY ﬁ_ﬁjﬁ\

DATE OF
SUMMARY

ADDRESS

PHONE

NAME OF CONTACTS

mMrc PERSONNEL __ S9epbsny Lilom)

PHONE_S13- 26 8- 39|

Divwd Dusme

PHONE_S13-JdG T34l

EPA PERSONNEL

PHONE

PHONE

STATE PERSONNEL

PHONE

PHONE

INDUSTRY TYPE __ Santtstic Ehses
A 3

PORTION OF PROCESS TO BE SAMPLED _(rsrinll !0‘3: m;g\ ()gggiss

i&;&\c‘d\ﬂ‘

. PROCESS DESCRIPTION ‘5?2_ /4##) _

B-111



II. Con't.

Raw materials and amounts

Fuels “@ 01\

Products and amounts S pD\\is AQQ\LA‘SL}:A}
- e \\

Operating Cycle:

Check: Batch Continuous - |/ Cyclic

Timing of batch or cycle

Best time to sample A}Jg‘{\.ﬂ\i

Length of Operating day 24 ‘\rS

Length of operating week 7 APy
N
Scheduled shutdowns A

Other -

III. WASTEWATER TREATMENT PLANT DESCRIPTION:  S$% :%\,gg

Chemicals added and amounts Acon . H e
bl | [ 9 "
Handles rainfall runoff? Some_

Includes sanitary waste, flow %ﬁ;ﬁr SCrCOO o 0.0

.O N\
Source of plant intake water thQ W\, < gw%%

Hydraulic retention time: 'Phru“phnt

Thru treatment -

unit operations 1- 1.5 daus
. \J
Recent treatment plant performance MQ&MA\
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JIT.

Iv.

Con't.
NPDES permit parameters and limits QROD (S0 %\\
Cop (oo #4) . Za (18%4)
Final effluent flow rate QQ(m 53_ pd
X

List of potential pollutants _ Ses ATiAclamsaT

Recent analyses available? Sttt D MmRe <

Use automatic sampler? WeS

3

Electricity available weS

_ =

Extension cord and type of outlet? G E': K4 egmﬁf

Safety Checklist _

A. Personnel Protection Equipment (check if required)
Item Plant } MRC Item Plant | MRC
Safety glasses 4 Dust masks
Goggles Vapor masks
Side shields Air purifying
Face shields Alir supply
Hard hats v Air packs
Ear plugs Chem. res't clotheg
Safety shoes Y Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves

device First aid /
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B. SAMPLE SITE

l. Smoking restrictions A)Q

2. Vehicle traffic rules /S mPL

3. possible set-up/clean-up facilities? Sge ese‘y‘, CLARTAG
4. Evacuation procedures ST TRIMIMSANT o%‘gmg &‘

CCOORS

5. Alarms —

6. Hospital location -—

7. Hospital Phone 'Qs;if Dm \omk

AR } Y
Emergency Numbers _ CA-S1Tr 185t Al Avalille

V. Plant Entry

A. Plant Requ;rements aall (\)\M:n’ O SASTACT g&m_g’sna&ﬂ.\tcﬁ_

Special time constraints: <$S Q\AL‘T CONTACE

" B. MRC Agreement  A)A ¢ AT

AR g J\)\m&g

C. Potential Problems ——

B~114



SAMPLING HANDLING

A. lce availability - €% D&EJT QRATTACT
\
B. Sample splitting requested 4%

0
Describe )é%gs ﬂ!,_g will ﬁl%e‘!!! ¢ oATD Q'H:EQ gc@

ucs

am—

C. Nearest airport:

D. Chemical available:
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II.

- ——————————

PRESURVEY DATA SHEETS

. DATE OF
NAME OF COMPANY___ B (/D SUMMARY _
ADDRESS . PHONE _
NAME OF CONTACTS _TuGoriratioe Qua./able
- ————
MRC PERSONNEL _ Du o/ Diam _ PHONE Bi3)26.8-34
. LA Uzncé PHONE :
EFA PERSONNEL : - PHONE
| | PHONE
STATE PERSONNEL PHONE
PHO&E

INDUSTRY TYPE SIC Code 2621, Tobacco Précessing Facility

PORTION OF PROCESS TO BE SAMPLED Waste Treatment Plant Process Effluent

'PROCESS DESCRIPTION

Manufactures all tobacco, wood pulp, and combination tobacco

and wood pulp sheets on paper machines. The Company's Research and Development

facility located on the same property has the capability of producing similar

products on an experimental paper machine.
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J1. Con't. '
Tobacco - 96 Tons/Day Maximum

Wood Pulp - 13 Tons/Day Maximum

Raw materials and amounts Activated Carbon - 7 Tons/Day Maximum

Fuels Coal and 0il

Products and amounts Tobacco Sheet - 67 Tons/Day Maximum
Paper Sheet ~ 14 Tons/Day Maximum

Operating Cycle:

Check: Batch ' Continuous © Cyclic x

o Plant operates 24 hours/day for 10 days and shi
Timing of batch or cycle down for 4 days. Cycle repeats every 2 weeks.

Best time to sample Dpuring last 5 days of 10-day operating period.

Length of Operating day 24 Hours

Length of operating week Equivalent 5 days each week

. 3
Scheduled shutdowns Saturday, Sunday, Monday, and Tuesday every other w«

Other Weeks of July.4 and Christmas

* <ce M-\a..c\f\ae& ‘qao 0?&“‘\;“\3 %(}'\Q&\}\Q

jII. WASTEWATER TREATMENT PLANT DESCRIPTION:

The sanitary waste discharges to a stabilization pond, and the discharge is

chlorinated prior to being mixed with the industrial discharge. Industrial

wastewater facilities consist of a primary clarifier, two aeration lagoons, and

a secondary glarifier with activated sludge returned to the aeration lagoons.

Chemicals added and amounts Chlorine (sanitary waste only) - 14 Pounds/Day

Handles rainfall runoff? No

10,000 gpd sanitary treqtsd separately and
Includes sanitary waste, flow combined with process ak¥outfall

Source of plant intake water  owgs River and County Water System

Hydraulic retention time: Thru plant 12.6 days
" Thru treatment
unit operations Primary Clarifier - 0.3 Days,

Aeration Lagoons - 11.9 Days, Secondary Clarifier - 0.4 Days

Recent treatment plant performance Nov. 1979 % Reduction - BOD 99.0%
Suspended Solids 50.9%
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I1I.

Con't.
NPDES permit parameters and l:unn:s Z’QQ;( 750, ) 75)’(5»@»"’/4)
(£0-8.5) Trce! coltoym M{nfi

F1na1 effluent flow rate Pocess /. | 28 Ma ) - San,d. 255 0.010 As1)

List of potential pollutants See a‘ffa(/\ef sheetl

———— e, c -

Recent analyses available?

Sampling point description ZZ,-sclcrsg ot _pessha l( Ll pe (5 G,
Chanuel = cOu._fQ// 00 - pres. : '

S RS .
frowna i Fer ( Bee  Aloded Tegeem)
Use automatic sampler? #s )

Electricity available //0 Uolt

Extension cord and type of outlet? 7 ze Lrang K TS £
. 7

IV. Safety Checklist

A. Personnel Protection Equipment (check if required)
‘Ttem Plant | MRC Item Plant | MRC
Safety glasses 4 Dust masks
Goggles Vapor masks
Side shields Alr purifying
Face shields ' Alr supply
Hard hats /o Alr packs
Ear plugs Chem. res't clotheq
Safety shoes Y Heat rec't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves

device . First aid /

' ‘Fﬁséﬁyéf v
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B. SAMPLE SITE

l. Smoking restrictions None in waste treatment areas

2. Vehicle traffic rules Drive carefully and observe posted

regulations and signs (20 mph speed limit, stop signs, etc.)

Possible set-up/clean-up facilities? None at sampling location

4. Evacuation procedures Not defined in area of waste treatment

5. Alarms None in waste treatment areas

6. Hospital location _ T,(, metic A avea. (g ble

7. Hospital Phone /I"‘n_(‘;zr—nfc'o—\ aoc (o ble

Emergency Numbers

V. Plant Entry

A. Plant Requirements_Notify management of desire to enter and accompaniment

by management representative.

Special time constraints: yormal office hours are 8:30 a.m. to 5p.m.

weekdays.

B. MRC Agreement

C. Potential Problems Entry at hours other than normal office hours

‘_require management notification to allow scheduling of management repre-

sentative to be at location.
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VI. SAMPLING HANDLING

A. Ice availability See ‘OCq,' cfore

B. Sample splitting requested

Describe

C. Nearest airport:

D. Chemical available: sto4

HNO

3
NaOH
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VIiIi. Field Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

Wednesday

Thursday

‘Friday °

Saturday

L
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PRESURVEY DATA SHEETS

: DATE OF
I. NAME OF COMPANY BUID SUMMARY
ADDRESS | PHONE

NAME OF CONTACTS Inarerrudion avaidalle.

MRC PERSONNEL 1w Dhn | pHONELT(3) 269 -34 1|
\Dauid \[fme\a | PHONE

EPA PERSONNEL PHONE
PHONE
'STATE PERSONNEL PHONE
- | B PHONE
INDUSTRY TYPE : 2¢. 282 2

PORTION OF PROCESS TO BE SAMPLED @(d;é /' [616Y 4 L ﬁn@ ﬁa&ﬂi

-II.
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II. Con't.

Raw materials and amounts

reeds (AL gag oh2l. ~ el wel Detwbees

Products and amounts

Operating Cycle:

Check: Batch Continuous Cyclic

Timing of batch or cycle

Best time to sample
Length of Operating day ZI//J? :

Length of operating week 7/41;,{,

- d
Scheduled shutdowns [l l_

Other

TIT. WASTEWATER TREATMENT PLANT DESCRIPTION: /7, (74 442, i %)
i Cirihi O [//L&LA’MM_/? '

Chemicals added and amounts 45{_‘ 229-4_: _,_é% “Z Z: D(' ) / /ﬂ{,}
Handles rainfall runoff? '
Includes sanitary wute, flow /(//>D€S /m/t;mf Ml// /"

Source of plant intake water P[‘

T -

Hydraulic retention time: Thru plmt
Thru treatment - S .
unit operations -9 "»&ﬁy 772'
2 di _
Recent treatment plant performance J&/W
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111.

Con‘t.

NPDES permit parameters and limits MMMM{)
PH . 0-6 ydudr22l go2 | 805273 /a/day 40m. ) OD 57

PR LR ’flo% théf/l‘?”? L 2] Il aly Z/,Q,,, 4%%‘
- J

List of potential pollutants 4“ ﬂ é@i/% M

Recent analyses available?

Sampling peint description AAQLQI ézzjﬁZ4hé}%</m:Z{
@ Eutlarl_ ooz

‘ Use automatic sampler? {%;;b

Electricity available Y%

e

Extension cord and type of outlet? [QQZ;/QQCJ%&AL
. 7 7 -~

IV. Safety Checklist
A. Personnel Protection Equipment (check if required)
Item Plant | MRC Item ' Plant | MRC
Safety glasses L 4 Dust masks
Goggles Vapor masks
Side shields v’ Alir purifying
Face shields Alr supply
Hard hats 4 Alir packs
Ear plugs Chem. res't clotheg
Safety shoes vl 7 Heat res't clothes
- Life belt . Chem. res't gloves
Ladder climbing Heat res't gloves
device First aid /
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B. SAMPLE SITE

1. Smoking restrictions MM@{%@_}

2. Vehicle traffic rules

3. Po::xéle ut-n’o/clean-up facilities? %4%%74%
4. Evacuation procedures
%/uzwxmaéy_m

5. Marme _ Vet 1By ittly 800 At p oo Qo)e £ 50t
6. Hospital locatio‘r‘fcw MW
7. Hospital Phone /ﬁ- é '2%&2/ Q‘ :): d/tfzooédaé&)

. Emergency Numbers ,ﬁ&z Wj;/

Plant Entry

A. Plant Requirements )74

//’//{Z/é - /0 QWﬂldéM —L.5 z:é O
/‘u/é—, Qgémggﬁ,cn) }@_Z_C_{M )

Special time constraints: AL
+ _

B. MRC Agreement _ /(/0

C. Potential Prodlems
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VI.

SAMPLING HANDLING

‘Sample splitting requested

Ice availability Lﬁiﬁ"é QWM%“)

Describe _MM&_MQJ’W/ / /16140)
M/(

o alyo (MR gl il sl Wﬁ%&
Nearest airport: /gé?é;ﬁ142§Q0

Chemicel available: sto‘

HN03

‘"NaOH

- B=137
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VIL Field Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday
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Subfcc'{ ec( :Pb”u+6\n"('3

+*

C),c.(u hexane
Cj(/,‘\excnel
Cyc[o hexanone
K)olahp(c. acd

M e xa mellylens e r112 €
Aeet,c acrad *
Tclvt”nc*

Tedsdngde. oran®
Dimethycimine
Caprelectom |

E {"'\yl(" € C(tcvm\;nc.-‘{<
Hyo(ra 2u11e
C.pevaznce

.#Te rap Abalii acid

72

b 4 -r(; bv SPmo-CéU(«n‘fl)(('ﬁ/ ’(ue “to po/et;lfla/ﬁ)y/ctfy, Cch:,;,aje4zc7}7
mu‘rag—\en.c Tty of T?mﬁgqn/cify,

»
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II.

PRESURVEY DATA SHEETS

| DATE OF
NAME OF COMPANY__ B /34D SUMMARY
ADDRESS | ‘ PHONE
NAME OF CONTACTS _ Zndb/ mation auadable
MRC PERSONNEL _dod Denn PHONE(Z(3) 24 §-34//
Daod Uane & | PHONE
EPA PERSONNEL : PHONE
| PHONE
STATE PERSONNEL PHONE
ia PHONE

INDUSTRY TYPE Jo4ibe. P/apfsy/;,; (S/c 3171)
.

PORTION OF PROCESS TO BE SAMPLED OuFffa(l 0O !

PROCESS DESCRIPTION The manufacturing facility p'roduces a reconstituted:

tobacco product from tobacco materials. The process is proprietary.
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II. Con't.

Raw materials and amounts Tobacco materials - 115 MM lbs/yr.

Fuels Coal, Nos. 2 and 6 fuel oil

Products and amounts Reconstituted tobacco material - 95 MM lbs. /yr.

Operating Cycle:

Check: Batch Continuous X - Cyeclic

Timing of batch or cycle

Best time to sample _Apvtime other than scheduled shutdowns

Length of Operating da‘y 24 hours

W

Length of operating week 7 days

Scheduled shutdowns not available at this time

Other

III. WASTEWATER TREATMENT PLANT DESCRIPTION: Extended aeration, activated

__sludee. tertiarv treatment system consisting of pretreatment (bar rack,

aerated Vgrit chamber and coarse screen), primary treatment (three - 35'

diameter x 9' deep clarifiers and 300,000 gallon equalization basin),

secondary treatment (three - 2.5 MG aeration basins and four - 40' diameter

x 8' deep clarifiers), chlorination (two rectangular, baffled contact chanbers),

filtration (three multi-media gravity filters with 1.5 MGD capacity and three

dual media pressure filters with 1.0 MGD capacity) and sludge thickening and

gt;{fffc?;:ﬂtya;'&s’ diameter X B! Aeep CH‘IT{V‘, Ywo dacM ol ¢i(ters wite
Chemicals“adfed*and amounts Polymers and chlorine (vary with season and
operation)

Bandles rainfall runoff? No

Includes sanitary waste, flow No

- i
Source of plant intake water Sawes River watee - .'~

Hydraulic retention time:  Thru plant 5.6 days (134.8 hours) ,

Thru treatment i
unit operations Pretreatment - 0.2 hom’ Prm - 3'4 m ;

Secondary - 130.2 howrs. Chlorination - 0.8 hours and Filtration - 0.2 hours

ReTent treatment plant perisrmarce Dovlueniewge:



'HI. Con't.

Iv.

NPDES permit parameters and limits SS - 300 ppd avg., 600 ppd max;

BOD. - 400 ppd avg., 800 ppd max., pH - 6.0 - 8.5; color - 400 APHA units
(24 hr. composite sample); and chlorine residual - 1.5 - 2.5 ppm with 12 (over)
Final effluent flow rate _Nomuas 1,000 gpm

List of potential pollutants See Q‘t""&d\(‘{[ SheeT

Recent analyses available? NPDES Permit Reports (Monthly)

T T -

Sampling point description Side stream to sample®trough located in

pressure filter building. 'ﬁ-oc%h CBimblarr 4o small SiaK (/w6
RININ a({(as-’\-@we £lod . Mogated = 48+ Ligh en Llall. So.u«élu‘ Svedip
l-ne Y \.\-&-s prevcioly wet N“"‘S""ﬁ- ’Smgle ¢ch.d\5 e+ o Trcxjk.
Use automatic sampler? Yes =

Electricity available Yes

Extension cord and type of outlet? Yes

Safety Checklist
A. Personnel Protection EqQuipment (check if required)

B-148

Item Plant | MRC Item Plant | MRC
Safety glasses X 4 Dust masks
Goggles Vapor masks
Side shields X Air purifying
Face shields Air supply
Hard hats / Air packs
Ear plugs ' Chem. res't clothed
Safety shoes X Y Heat rec't clothes
Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device . First aid X %




B. SAMPLE SITE

l. Smoking restrictions None

2. Vehicle traffic rules Speed limit within facility is 15 MPH and

parking location will be désignated upon arrival, Hryc b pacs peedwe o

3. possible set'-up/clean-up facilities? Yes

4. Evacuation procedures None

5. Alarms

6. Hospital location T o/ mavon~ A (bl

7. Hospital Phone Z.é- feee Avolabic
Emergency Numbers .. .. .

V. Plant Entry

A. Plant Requirements Visitors must sign in and out of facility at

Receptionist Desk or Security Gatehouse where they will receive facility

Pass. See Reception'xt  gpon  fecival .

Special time constraints: Receptionist Desk - 8:30 a.m. to 5:00 p.m.,

Security Gatehouse - 24 hours/day

+ B. MRC Agreement

C. Potential Problems

s B-149



VI.

SAMPLING HANDLING

Ice availability Jee [gcd S0

Sample splitting requested _ VYes
. [4

Describe Y4 el e

MRC w.#l Peov.de  Vials Le geals Samples, .

Nearest airport:

Chemical available: sto4

HNO3

NaOH

B~-150
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VIL- Field Test Schedule

Time
Day.

AM

PM

Sunday

Monday

Tuesday

Wecdnesday

Thursday

Friday

Saturday

-
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PRESURVEY DATA SHEETS

I. NAME OF COMPANY__ cIsiD SUMMARY
ADDRESS o PHONE
AN
NAME OF CONTACTS
MRC PERSONNEL | PHONE
- PHONE
EPA PERSONNEL PHONE
PHONE
STATE PERSONNEL PHONE
- PHONE

'mods'ray TYPE p\fodhc:\\‘gi & E‘Ed’@(’j’g‘

PORTION OF PROCESS TO BE SAMPLED ___QII"F@AH oA ASL :E)pki _
v ]

II. PROCESS DESCRIPTION ?Eﬁrg.; <5~ +/ow QAGL

— - . B=159 .. e e



II. Con't.

Raw materials and amounts

Fuels Coﬂ/ 4&2!(2 ¢'l ﬁ £ f:/ggzqu &2214(77_@[\/

Produéts and amounts

Operating Cycle:
Check: Batch \/ Continuous \/ Cyclic___

TRCATMCN—F G8AS/
Timing of batch or cycle ég&gn Flo %&m gz;a ,@l

Best time to sample Ah/,"TIMF
Length of Operating day 014' ’\K;

Length of operating week 7dA\1$

t
Scheduled shutdowns NMONE
Other B

IlI. WASTEWATER TREATMENT PLANT DESCRIPTION:

i Kerer 75 DIAcRANT

_Stabil. zafiay F%X/'d

Chemicals added and amounts Ll,gzmg 75 Cﬂ’)‘?Q/ f)@

Handles rainfall runoff? __ A6

Includes sanitary waste, flow _A/Q

Source of plant intake water _<JAMesS Evm

Hydraulic retention time: Thru plant ) M
Thru treatment /S
unit operations

Recent treatment plant performance %Y 7‘.." Skmmgj_fi___

B-160
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1I1I. Con't.

NPDES permit parameters and limits

‘quQF:jkﬁVQfdu*kﬁ%ewﬁﬁ

Wity shall yotex

\
Final effluent flow rate hJA
7

List of potential pollutants

Fee CH&'.F ,1m%E Q @',‘5 e ).
220 5 wmax. of W 3X WO BTUAM

“JoroN__ Ae<pm-c Q// ¢ Grepse

e

/ m}uml, Cj/;rmri}g‘m ./l/jclffj

Recent analyses available?

;3L4£;/'f3' ,§hl’7rfh4)zj€’5

Sampling point desq;

iption Ul 1n — ouvttall v(/épm‘

the . /Aeo%o v

' Use autématic sampler? (;Ed é ;;ﬂ/’;p/f: ‘

Electricity available /~Q7

Extension cord and type of outlet?

Iv.

Safety Checklist

A. Personnel Protection Equipment (check 1if required)

ltem

Safety glasses
Goggles

Side shields
Face shields
Hard hats

Ear plugs
Safety shoes
Life belt

Ladder climbing
device

Plant

MRC

k

4

B-161

Item

Plant

Dust masks
Vapor masks
Alr purifying
Air supply
Air packs
Chem. res't clotheyq
Heat recs't clothes
Chem. res't gloves
Heat res't gloves

Eirst aid

MRC

o

MY
E.



B. SAMPLE SITE

1.
2.

S5.

6.

Smoking restrictions

Vehicle traffic rules

-Evacuation procedures

Possible set-up/cleah-up facilities? 4}255

Alarms

*Hospital location MCV’, ;D‘CAMOQ{Z/

Hospital Phone

Emergency Numbers

V,ﬁ Plant Entry

A. Plant Requirements I“D CAM

Special time constraints: (J§JO 74%'/67C7C7

. B. MRC Agreement

C. Potential Problems
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VI. SAMPLING HANDLING

A. Ice availability

B. Sample splitting reguested

Describe

C. Nearest airport: Btja-"’d IR C/VSI - }eﬂ' Cz)l‘lﬂ;‘)

D. Chemical availabie: sto4

HNO3

NaOH

B-163



VIL Field Test Schedule

Time
.Day

AM

PM

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

B-164
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o, cars

PRESURVEY DATA SHEETS

I. NAME OF company C./53D : gg:ﬁag 52!21 el

ADDRESS : . PHONE

1
NAME OF CONTACTS

MRC PERSONNEL PHONE

| PHONE

EPA PERSONNEL - PHONE
PHONE

STATE PERSONNEL ' PHONE
- PHONE

- INDUSTRY TYPE evhilizer Reoduchioy (el Gp%"“"-’)

PORTION OF PROCESS TO BE SAMPLED R““ QQ()\?

1I. PROCESS DESCRIPTION _ EH ﬁégdm 7 Eu[ !ZEE[Z AIMZd"




II.

III.

Gk """'ﬁ{:m]; ra DiAmirowinm Prosohate L o
Cont RA H%%c"ﬁts nl A os'p 5T Of/V//,,(‘

Raw materxals and amounts " Ie

Fuels : ) . -

Products ‘and amounté 5 upsg PHQSPHATE :
wathUc AcD S
Operating Cycle:
. : DISCHARGE
Check: Batch Continuous ./ Cyclic

Timing of batch or cycle

Best time to sample 0%°0 ¥ 1Jo0

Length of Operating day 0v00o—¥% |700

Length of operating week 5 O‘AMS

Scheduled shutdowns NO

other _ PRoceSS mcm W e cn@\‘\,\;mns

WASTEWATER TREATMENT PLANT DESCRIPTION:

Recent treatment plant performance

Chemicals added and amounts NONE ' (
Handles rainfall _run_off?‘_' Vg_i

Includes sanitary 'waste, 'f.low

SQuree of plant intake water __&#U« ‘lj éx\ A%ﬁ_}f‘ mésaﬂ

Hydraulic retention time: Thru plant M@gﬂ

Thru treatment
unit operations
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Con't.

11I.

Final effluent flow rate

L;st of potential pollutants

MIA

Recent analyses available?

Peby 16 Shmmavies

Sampling point description ;__&\S(;HQEGE RINY INTO

WTO Fums‘u‘m RIVER

_Ddreh TRET _sMPTIES

Use automatic sampler?

GRG\-: SRWN‘D\L

Electricity available

Extension cord and type of outlet?

IV.

Item

Saféty glasses
Goggles

Side shields
Face shields
Hard hats

Ear plugs
Safety shoes
Life belt

Ladder climbing
device

Safety Checklist

A. Personnel Protection Equipment (check if required)
Plant

Plant

Yes

MRC

Item

b

B-167

4

) 00H. cord

MRC

Dust masks
Vapor masks
Alr purifying
Air supply
Alr packs
Chem. res't clotheqd
Heat res't clothes
Chem. res't gloves
Heat res't gloves
First aid




B. SAMPLE SITE

l. Smoking restrictions

2. Vehicle traffic rules

Possible set-up/clean-up facilities?

4. Evacuation procedures

5. Alarms

6. Hospital location '

7. Hospital Phone

. Emergency Numbers

V..‘“ Plant Entry
A. Piant Requirerﬁents 1'-3) QAY/.D

Special time constraints:

B. MRC Agreement

C. Potential Problems N!)NE

[
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VI. SAMPLING HANDLING

A. Ice availability

B. Sample splitting requested

Describe

C. Nearest airport: Nor(:h\rk "j,ﬂ"'ﬂﬂk‘ﬂ()]“&\

D. Chemical available: 82804

BNO3

NaOH
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VIiL Field Test Schedule

Time
-Day

AM

PM

Sunday

Monday

Tugsday

Hédnesday

Thursday

Friday

Saturday

B-170




PRESURVEY DATA SHEETS

SN
) " DATE OF
I. NAME OF COMPANY c—/5‘f.‘D o somary 5/12/%1
ADDRESS ___ ' PHONE

NAME OF CONTACTS

MRC PERSONNEL PHONE

g
PHONE
EPA PERSONNEL | PHONE
PHONE
| STATE PERSONNEL , : PHONE
il PHOFE

INDUSTRY TYPE & Rt;-[,’;ﬁ R -

PORTION OF PROCESS TO BE SAMPLED ___Q_,_d'_EH_Q_O] <lopm WATER
SUREACE IRAN j:CooLmG_ WETERS

II. PROCESS DESCRIPTION [”A/vﬂf A)nmoh g'[z—‘b Fex7ILZEL
Cookines SuPhveic Ac m hobhe ) CLEPRIRA ACID

yb_ 7o ShmPLE TakeN

e e m e & to - @ e o [ .

B-171
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II. Con't.

Raw materials and amounts M/A _ o Q ’

Fuels _
Products and amounts ){/h .CD
Operating Cycle:

Check: Batch v/ Continuous Cyclic

Timing of batch or cycle .-"\'-f'“_[‘, ol S
Best time to sample ____ Q%09 15 1900

Length of Operating day o%00 5

Length of operating week L dAYS

Scheduled shutdowns - [\ O_NE

Other Tahevenit \‘.«\\ Dyocessy r-".}

III. WASTEWATER TREATMENT PLANT DESCRIPTION.

_NON-CONTACT
" _fb_cooliNG (( WArse TAkEN FROM Euzag
_mﬂi\

Chemicals added and amounts '/j{ L ;'."‘
. / .
Handles rainfall runoff? YE S

Includes sanitary waste, flow L}A

e
Source of plant intake water (“EL]E

Hydraulic retention time:, Thru plant CaNTy Nwows L
Thru treatment :
unit operations

Recent treatment plant perfomance_&&! 16 Sum MA‘V‘\CS

B-172
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I1I. Con't.

NPDES permit i:arameters and limits __(gm%.= Q(}OFJﬁNL‘{ M.\
+ 'y 4

1;_,5 = 4.0 %.5 at alltimes
Final effluent flow rate \

List of potential pollutants QNIIQ 'lkﬁ ?J

Recent analyses aQailable?

Sampling point description

‘ Use automatic sampler? _GE&B_M

Electricity available | (\'BS

Extension cord and type of outlet?

IV. Safety Checklist ‘ _
A. Personnel Protection Equipment (check if required)

Item Plant | MRC Item Plant | MRC
Safety glasses B 4 Dust masks
Goggles Vapor masks
Side shields Alr purifying
Face shields Air supply
Hard hats 17 Air packs
Ear plugs Chem. res't clothed
Safety shoes 4 Heat rec't clothes
Life belt ' Chem. res't gloves
Ladder climbing Heat res't gloves
device First aid ' .

B~173



B. SAMPLE SITE

l. Smoking restrictions

2. Vehicle traffic rules

Possible set-up/clean-up facilities?

4. Evacuation procedures

5. Alarms

6. Hospital location #ﬁ@ 8’\6“ NOY{; L 6?"1\1\

7. Hospital Phone

. Emergency Numbers

V.;.' Plant Entry :
A. Plant Requirements Ib CARD

Special time constraints: 1#/4“?\’“«\ MRS @{cc eSS nG

B. MRC Agreement

C. Potential Prodblems ﬂONE
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VIi.

SAMPLING HANDLING

B.

Ice availability

Sample splitting.tequested

Describe

Nearest airport: NO‘(‘{:QHC j:‘rﬁ'?\/wk-})

a

Chemical available: 82504

HNO3

NaOH
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ViL Pield Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

wédnesday

Thursday

Friday

Saturday
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PRESURVEY DATA SHEETS .

4

' , DATE OF - _ '
Y. NAME OF COMPANY _ c/58D SUMMARY EM
~ ADDRESS PHONE

NAME OF CONTACTS

MRC PERSONNEL PHONE
_PHONE

EPA PERSONNEL : PHONE
PHONE

STATE PERSONNEL PHONE

- _PHONE

Resrh

PORTION OF PROCESS TO BE SAMPLED _E#(ut’w*' Q_Jjé\ H 001

7

II. PROCESS DESCRIPTION _;i/jcofv/ﬁr% Adf'/lkéﬁ é[&/ﬁ[ . ( )

INDUSTRY TYPE

B-177
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-

II. Con't.

Raw materials and amounts h/Q

Fuels l//A7

Products and amounts N’/ A

Operating Cycle:
Check: Batch Continuous / Cyclic____
Timing of batch or cycle A’/ A
Best time to sample 0560 75 /700
Length of Operating day J¢ f)(j
Length of operating week 744 ?3
Scheduled shutdowns . NOWE
Other

III. WA‘STEWATBR TREATMENT PLANT DESCRIPTION:

T e 76 LW ZAqrary  SECHR 2y~
C . _ACTIVATED SIUOGE

Chemicals added and amounts _;0 &/AS//AL;- Zi/om& By e a/ﬁ /z 4@0‘

Handles rainfall runoff? GES

Includes sanitary waste, flow ?ES

Source of plant intake water %

Hydraulic retention time: Thru plant O~/ 19k O
Thru treatment ;
unit operations

Recent treatment plant performance
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I1I.

Con't.

NPDES permit parameters and. limits» = ' 03 .
MMMM&%%@? ﬁo@f ;)oo: & ‘A@M@ hm@"m,‘;
17—

Final effluent flow rate (O Ed)

List of potential pollutant$s e‘é O

Recent analyses available? A’F-)[EK fy Sﬂmh“4kj€:

Sampling point description (Zégdc (’plﬂqu ﬁ“ék

' Use automatic sampler? G/ﬂé. .ﬁ_mf/g 07‘

1/0 BALLONS

Electricity available ’IE:S

Extension cord and type of outlét? 75# .

IV. Safety Checklist
A. Personnel Protection Equipment (check if required)
Item Plant | MRC Item Plant | MRC
Safety glasses 4 Dust masks
Goggles Vapor masks
Side shields Air purifying
Face shields Alr supply
Hard hats 4 Air packs
Ear plugs , Chem. res't clotheq
Safety shoes v Heat res't clothes
Life belt Chem. res't gloves
Ladder climbing : Heat res't gloves
device First aid ' X4
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-

SAMPLE SITE

1.
2.

Smoking restrictions %
7
Vehicle traffic rules
Possible set-up/clean-up facilities? '{ES
Evacuation procedures
Alarms

Hospital location /77(0’,(]4[ {7/4678 Z[}/ﬂ

Hospital Phone

Emergency Numbers

V.,_‘ Plant Entry

A. Plant Requirements_ Z.<J 'Zcb Cﬂ 2\0

B.

c.

Special time constfaints: 0?’09"18 /700

MRC Agreement

Potent;al Problems /VONE
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Vi. SAMPLING HANDLING

‘A. Ice availability

B. Sample splitting requested

Describe

C. Nearest airport: 84 Yd

D. Chemical available: 32504

BN03

NaOH

B-181



VIl Field Test Schedule

Time
Day

PM

Sunday

Monday

Tuesday

Hédnesday

Thursday

Friday

Saturday

B-182




B e B e
el T SO S

- —— e .

PRESURVEY DATA SHEETS

r wae or comany G IETD DMIE OF »/l2 /%)
ADDRESS o ___PHONE

NAME OF CONTACTS

MRC PERSONNEL ' PHONE
' ' PHONE

EPA PERSONNEL , PHONE
| PHONE

'STATE PERSONNEL | _ PHONE

- : : PHONE
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II. Con't.

Raw materials and amounts 24 500 /@55 Sé&@ﬁz,f_/‘) lﬁ{[,‘f v

Fuels
Products and amounts 'y /7 Uy OF , AZ,
Operating Cycie:

Check: Batch Continuous )Z Cyclic

Timing of batch or cycle

Best time to sample __MO

Length of Operating day — OF @W

Length of operating week dAYsS
Scheduled shutdowns . &bdﬁ '
Other — ,
III. WASTEWATER TREATMENT PLANT DESCRIPTION &MM[’
R e PND <ccum —= Gl > Z

PoNDS ) ~= CAARIEICATIoN ~> CHIORINGTA
= s 4257%5’

Chemicals added and amounts / Y ﬁ5 2
Handles rainfall runoff? fes 754 of svoem  DRAINS
Includes sanitary waste, flow NO |

Source of plant intake water

Bydrnulic retention time: Thru plant v‘m -fa / é/éﬁ

Thru treatment
unit operations

Recent treatment plant performance Rehy TF SivvesnTs

B-184




I1I. Con't.

NPDES permit parameters and limits
T - )

—

Clng )

Fi'nal effluent flow rate &,a !“@D

List of potential pollutants

MNONE

/7

Recent analyses available?

R

Sampling point description

o~ ~ s
y b
S -~

' Use automatic sampler? /_@//5 ]/OW
GRAB | ' _

El'ectricity avaiiable VES L
Extension cord and type of outlet?__ //J v N QoD 4‘37[2\/

IV. Safety Checklist :
A. Personnel Protection Equipment (check 1if required)

Item ‘| p1ant | MRC Item lp1ant | Mrc
Safety glasses 4 Dust masks
Goggles Vapor masks
Side shields . Air purifying
Face shields Alr supply
- Hard hats v Air packs
Ear plugs Chem. res't clothe
Safety shoes : 4 Heat res't clothesT .
Life belt } Chem. res't gloves
Ladder climbing Heat res't gloves
device First aid /



B.

-

SAMPLE SITE

1.
2.

Smoking restrictions

Vehicle traffic rules

Possible set-up/clean-up faciiities?

Nori+

Evacuation procedures

Alarms

Hospital location -

Hospital Phone

Emergency Numbers

v.f Plant Entry

A. Plant Requirements .:£“I>.(LP62X; ;

Special time constraints:

B. MRC Agreement

C.

Potential Problems fYONE

B-186




vI.

SAMPLING BANDLING

A. Ice availability

B. Sample splitting requested

Describe

C. Nearest airport:

D. Chemical available: sto‘

NaOH

' B-187



Vil Field Test Schedule

Time
- Day

AM

PN

Sunday

Monday

Tuesday

Wédnesday

Thursday

Friday

Saturday
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PRESURVEY DATA SHEETS

| DATE OF ‘
I. NAME OF COMPANY - CleOoD sumary_5/12/%]
- ADDRESS _ | PHONE

"

' NAME OF CONTACTS

MRC PERSONNEL | | PHONE  ~  \
| PHONE.
EPA PERSONNEL ' PHONE
PHONE
STATE PERSONNEL PHONE
- PHONE

INDUSTRY TYPE Eg&‘,ggﬁ y_xg&& Qggudg N,d ngg(} AN&CA(

e QoboLg
PORTION OF PROCESS TO BE SAMPLED _ng\_?hn__g_g}

II. PROCESS DESCRIPTION GA S /€T N AMTA-URE
A , vhzmwié
GRND YAW QORK —= > Car 6AS)<E)J

B-189



II. Cop't.-

Fuels

. / '
Raw materials and_amounts%53&1:Q§}&£iiiguxﬂ

Products and amounts <

Operating Cycle: .

Continuous \//

e -RIAL.

Cyclic

Check: Batch

Timing of batch or cycle PL/@,
Best time to sample (Y00 */- 1722
Length of Operating day ;25}!5[22.
Length of operating week & {lus

Scheduled shutdowns

NONE

Otherx

II1. VWA'STEWATER TREATMENT PLANT DESCRIPTION: CQQ J; NO\

| AEN‘C ﬂNoQ

}

] dﬂﬁm_:?viov 1S ﬁis&\amra.

Chemicals added@ and amounts

s

Handles rainfall ruqoff{

Includes sanitary waste, flow ‘QZ&ZZE

Source of plant intake water

WELLS

Hydraulic retention time:, Thru plant

N/A

Thru treatment
unit operations

- Recent treatment plant performance

B-190




111.

Iv.

Con't.

Final effluent flow rate

List of potential pollutants r OII ﬁbu}_Gz_&Qﬂ_L

Recent analyses available?

Sampling point description

' Use automatic sampler? M

Electricity available

Yes

Extension cord and type of outlet? o =

Safety Checklist
A. Personnel Protection Equipment (check 1if required)

Item

Safety glasses
Goggles

Side shields
Face shields
Hard hats

Ear plugs
Safety shoes
Life belt

Ladder climbing
device

Plant

MRC
4

Item , Plant { MRC

Dust masks
Vapor masks
Alr purifying
Alr supply
Air packs
Chem. res't clothed
Heat rec't clothes
Chem. res't gloves
Heat res't gloves
First aid '

=t e pa—— -
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B. SAMPLE SITE

1.
2.

5.
6.

Smoking restrictions

Vehicle traffic rules Mgy 1lay= TO T~

v

TRue  irvTo Pant

.
s,

Possible set-up/clean-up facilities? f\la

Evacuation procedures

Alarms

Hospital location Bp IR0 Z [’ Lvp

Hospital Phone

Emergency Numbers

V.;." Plant Entry

A. Plant Requirements I' Q, Cony

Séecial time constraints: fZoo— /79

B. MRC Agreement

C. Potential Prodblems

B-192




vIi.

SAMPLING HANDLING

Ice availability

Sample splitting requested

Describe

Nearest airport: NN&J\

(T

F((@é&%&ﬂ\‘

Chemical available:‘ HZSO

HN03

4

NaOH

B-193



VIL Field Test Schedule

Time
Day

AM

PM

Sunday

Monday

Tuesday

L)

wédnesday

Thursday

Friday

Saturday

B-194
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PRESURVEY DATA SHEETS

. DATE OF
I. NAME OF COMPANY B /s £ ‘ SUMMARY
ADDRESS PHONE
NAME OF CONTACTS
MRC PERSONNEL oo i o’ Ldrnis Yomed PHONE (573 )28 - 3911
_ ' PHONE |
EPA PERSONNEL. PHONE
PHONE
'STATE PERSONNEL __ PHONE
- o B PHONE

. - . = »
INDUSTRY TYPE %&"EM:“ z ﬁﬁm g‘r_?m(é @
MW 22e 2ol 2o tria T (1€ D81€)
PORTION OF PROCESS TO BE SAMPLED QQ%Q OO/ - cIlrresl

prpmet buldiy —— —

II. PROCESS DESCRIPTION WZEEZE Z 3 ? ~ 7 > éﬁ )
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II.

II1I.

Con't.

Raw materials imd amounts Cu/ Agiin é@ % . % S'e,l/z SO
Puels Zolicol gon, #2/ el 5ol
Products and amounts .’?.:E‘?mftai C a2y == :. @ aéz )

Operating Cycle:

Check: Batch ) Continuous Cyclic

Timing of batch or cycle {/W

Best time to sample @ML%LM&J
Length of Operating day _ai{_éa&a

‘Length of operating week _‘S_&‘fg
Scheduled shutdowns {z.7 ook L e Ol Bogment o1 bpulotaches

Other

WA'STEWATER TREATMENT PLANT DESCRIPTION: Z%Z e %; é. -

S /

Chemicals added and amounts cal p. = §
Handles rainfall runoff? S

Includes sanitary waste, flow %

Source of plant intake water [ /4 1 =l’
£ -

Hydraulic retention time: Thru plant
Thru treatment
unit operations —W’

Recent treatment plant performance ,%/%j
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I1I.

Iv.

Con't.

NPDES permit parameters and limits A/4;(7# 0527

Final effluent flow rate

List of potential pollutants Lre o 22 tlod/ 20T

Recent analyses available? 27

Sampling point description _ZZ&L_QQQ?&MZZK =R

' Use automatic sampler? _%4

Electricity available_#gl (/)

Extension cord and type of outlet? 2-o. j—zz Zé,? Car mz:4ﬁ /Sy
: Qeiveee

Safety Checklist ‘
A. Personnel Protection Equipment (check if required)

Item lPlant MRC | 1tem Plant | MRC

Safe v oy ‘ |

Safety glasses Dust masks

Goggles "Vapor masks

Side shields Air purifying

Face shields Air supply

Hard hats K4 Air packs

Ear plugs *J Chem. res't clotheq

Safety shoes vl IR Heat res't clothes

- Life belt Chem. res't gloves

Ladder climbing Heat res't gloves

d§V1°e 4- First aid /
# vt tguuned ntocte

B-197




SAMPLE SITE

- 1.
2.

S.
6.

smoking restrictions 2% @mes iy 1 colovs 27

Vehicle traffic rules /& m». o Z

Possible set-up/clean-up facilities? @.( L erou
Evacuation procedures '42/122; 28 , é éﬁazﬁ. ol

Alarms ﬂm_@m
Hospital location }/me

Hospital Phone

Emergency Numbers

v.," Plant Entry

A. Plant Requirements_ <2Z 5, M@mx
I .

Special time constraints: P : z!;.:Ea Lort ,¢‘r(,é¢
2 oust ?‘WZA 2ok P3%. A P

MRC Asreementﬂ%_éﬂm

Potential Problems 7,
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VI.

SAMPLING HANDLING

A. Ice availability _Zg;ZC£EéZ£2j:Eiég

B. Sample splitting requested ‘%224

Describe MW-MM/ VES AT d

C. Nearest airport *_QMM&"

D. Chemical available: .nzso‘

HNO3

"NaOH

B-199



VIL Field Test Schedule O sy avalitl

Time
Day

~ PM

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday
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. Suspecich PoleTANTS

Phopo ¥ o

-Xr..— ' '
. To be semi- ; . |
~ 1.)44"’ hed Aoe To /qoft'/‘//ﬁ/ /e 'ézf),, Carce256n 17y,

MU*.QSC,\',L‘W Q.r +-<r“~tose“c'-f-y
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7 Barre?, Wil iam 'S.,cf al, Walerbime Wastes of the Pelat
qf\JIAM)M(c P-3menf,s Fndestries, NaTwons | Cavjroumeantal
Rfsecwc‘\. CenTer Office ef Resewx( and D_Cv'e/ofr‘enf U.S €nviron-
me~tal Pretectican Agency , Ctnémnefi.OIi 45%¢C3
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I.

II.

PRESURVEY DATA SHEETS

_ o DATE OF
NAME OF coMpaANY /¥ 3 S SUMMARY
ADDRESS PHONE

NAME OF CONTACTS

HAC PERSONNEL 20l Ul onlon Plu it PHONE

PHONE

EPA PERSONNEL ‘ PHONE
PHONE

STATE PERSONNEL ‘  PHONE
| PHONE

" INDUSTRY TYPE .ZJ:,_MQQ‘Z«Z@;_@QW‘ )

PORTION OF PROCESS TO BE SAMPLED _QJ#&QQ;

[4

PROCESS DESCRIPTION W@M_QQM__
W) . o
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Tmyoorpp) coke , Caloy (g‘%w l
EonBARY CONFIDENTIAL e Y COMPANY CONFIDENTIA!

I1I.

Precess. . s ’q PI.('; 5

/‘\__/’\
Raw materials and amounts Z‘ Lu (250TPD) Ha504( 40 TPD) Q:C;z; é wet

Fuels
Products and amounts 7.0 ( 45000720 SO, 20000 TPN C{ )
operating cyeres  COMPANY CONFIDENTIAL .

Check: Batch M‘t__ Continuous ¢/ | Cyclic

Timing of batch or cycle MM

Best time to sample _‘M‘E
Length of Operating day _aﬁm

Length of operating week 7&1{’:%

Scheduled shutdowns _([,MMM;{M ée_@

Other

WASTEWATER TREATMENT PLANT DESCRIPTION: >

Chemicals added and amounts MM&MJ

Handles rainfall runoff? %

Includes sanitary waste, flow %4 ﬁ, £Co &.924 ' _
Source of plant intake water wmgo ) '

Hydraulic retention time: Thru plant A/ A4
Thru treatment
unit operations Q&ZW 2-3 Lnvio

Mﬁ;?w@
Recent treatment plant pe:fomneeM
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III.

Con't.
NPDES permit parameters and limits F.SS Jo # J £o0-2.)
Fe (/210 #‘/zé‘%) :
Final effluent flow zate [ ¢ A(J)
List of potential pollutants Q.. . L& . Lr L7
Recent analyses available? L,
_Q. s <24 DL s
Sampling point description C,oa,é, Lt &V}gtgz .azﬁ lae
.;M: a“{éwaw&_&_&_‘_
fa@éﬂﬁﬂ - fVﬂNMmWM#M
Use automatic sampler? 343,,
Electricity available ygz
Extension cord and type of outlet? ':3—4:‘@5 79 d (éz,_,_.‘.'; é‘z/—%”‘
IV. Safety Checklist
A. Personnel Protection Equipment (check 1!‘ required)
Item plant | MRC Item h’lant MRC
Safety glasses / Dust masks :
Goggles Vapor masks ¥ v
Side shields Vv Air purifying
Face shields Alr supply
Hard hats / Air packs
Ear plugs Chem. res't clotheg
Safety shoes 4 Heat res't clothes
- Life belt Chem. res't gloves
Ladder climbing Heat res't gloves
device First aid /

# o gecann
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B. SAMPLE SITE

1. Smoking restrictions 9/1711

2. Vehicle traffic rules Z:az:"_cﬁ é@:z éz_ Pzer

P o 1 <7

3. possible set-up/clean-up facilities? 2.

4. Evacuation procedures _%4

5. Alarms Miﬁ&a_w#é‘tw '
6. Hospital location Q@M@ ' '

7. Hospital Phone

; Emergency Numbers xy222 n 8¢ 7 -

v.._" Plant Entry

A. Plant Requiremeﬂts_ézy_ﬁ,@mmé%@/
. . p P - / p /

Special time constraints: Z éiﬁ Z Z} é .
<
B. MRC Agreement _ﬁmzé Ko Lt 22 o . l

C. Potential Prodlems %
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VI. SAMPLING HANDLING

A. Ice availability ./gxazxfﬂﬂtﬂ;gb

B. Sample splitting requested </,

' 4
Describe Zé_’ M’aéz a?_af__f mma?&éé

C. Nearest -ﬂirwrt‘tﬁzxﬁz@_@}_@é&

D. Chemical available: azso‘
HNO3

NaOH
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AM

PM

Sunday

Monday

Tuesday -

Wednesday

Thursday

Friday

Saturday
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R“SURVEY DATA SHEETS

DATE OF
I, i W74 A « SUMMARY
Yin o PHONE

NAME .. Qo008

MRC PERSONNEL Lreir D irins ormed iy Vimed PHONE S/ 3-Ocp-23/

PHONE

EPA PERSONNEL PHONE
PHONE

STATE PERSONNEL PHONE

- . B PHONE

INDUSTRY TYPE

ey (S1€33/2)

PORTION OF PROCESS TO BE SAMPLED _ (. ZFar/ £9c>/-_§§§z§;;;éggég‘

1I. PROCESS DESCRIPTION &23 o Qé' .éa o zz !u‘ﬁﬁp ; % s
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II. Con't.

Raw materials and amounis _.Qz;, oy ,,42, g&dﬁm‘aé) « é;: : oy 9 ¢
)y e ItREE and iimits
Fuels Zi, Zf,zgéé ?»(a /)o-—r(?‘?

Products and mqo;ﬂ}fgg

Operating Cycle: ¥ta:f» - "

Semi-
Check: Batch ~ Continuous .~ Cyclic

Timing of batch or cycle

Best time to’ éainplé g”b}Zm

Length of Operating day ?5//6%4

Length of operating week — .

22
7
Scheduled shutdowns 5/2?— 7//4/&;«.2’2,_4: ,@é;.,z‘
Vd

Other

III. WAéTEWATER TREATMENT PLANT DESCRIPTION: £ el 3

Chemicals added and amounts @{; agg/;’ ng/ =

Handles rainfall runoff? ‘%{7

Includes sanitary waste, flow ( Z ; .
Source of plant intake water (. zm o
7

Hydraulic retention time: Thru plant
Thru treatment
unit operations A/ A4.

¥

Recent treatment plant performance A/ 4.
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III.

Con't.

NPDES permit gazas. -~ - =« - - [ CSO)e8/ by N (754
- S .. 7 7
Her Ct (-4’3’1%’9“; (oial iz Lk _,»4,_&&[5.1515_4;4 29 (Qo~re)
Final effluent flo. ..+ _ b A T ;.«-44_1 Z_OSMLD

List of potentiai y:. .- ® _nter s fecelodf oo T

Recent analyses availabie? 77y

Sampling point description M&Mﬁ(&m&_

_va_éaé&a 12! Lo ) Zhte e prnerk Dow ol o
Cnelmrey. a¥ T pronfel conelinw offsclogorl (mpmumen e,

Use automatic sampler? </,

4

Electricity available ;ég (Hoy)

Extension cord and type of outlet?

IV. Safety Checklist ~
A. Personnel Protection Equipment (check if required)
Item Plant | MRC Item Plant | MRC
Safety glasses vVl v Dust masks
Goggles Vapor masks
Side shields v’ Air purifying
Face shields Alir supply
Hard hats v / Air packs
Ear plugs Chem. res't clotheq
Safety shoes v v/ Heat res't clothes
- Life belt Chem. res't gloves
Ladder climbdbing Heat res't gloves
device FPirst aid vl Y

 p-225



B. SAMPLE SITE

l. « Smoking restrictions /‘QZ’W

2. - Vehicle traffic rules /2., _ <

3. possible set-up/clean-up facilities?

4. Evacuation procedures e

5. Alarms 2w (Weef | 900 m colovon T2o7)

6. Hospital location (Priely rmeapn vz ol
—-

7. Hospital Phone

. Emergency Numbers Dee " — -

V.,'. Plant Entry

A. Plant Requirements e .o e < L 2 A .

#@m&a

Special time constraints:%e

-

B. MRC Agreement

C. Potential Prod ie_ms
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VI. SAMPLING HANDLING

A. Ice availability . o .

B. Sample splitting requested <L/,

Describe /o n @2 77 gl 40—(& Gpalio
4 /

C. Nearest airport: Qﬂgﬁﬁ.ze_« a‘uzz(é:é{éﬁ

D. Chemical available: sto‘

HNO3

‘NaOH
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Thursday
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Saturday
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APPENDIX C

PHASE 111 SAMPLING AND ANALYTICAL METHODS
C.1 INTRODUCTION

The chemical analysis scheme implemented in Phase 111 was designed
to collect éufficient data to screen 28 effluent samples and 22
sediment samples for the presence of chemical species known or
suspected to be present, and to identify as many of the other
compounds as possible within the time and economic constraints.
Samples were collected in Maryland and Virginia; in Maryland 8
effluent and 5 sediment samples were taken, and in Virginia 20
effluent and 17 sediment samples were taken.

The objectives of the Phase 1II chemical and physical analysis
scheme were as follows:

1. OQuantitative analysis of NPDES parameters, anions and metals;

2. Semiquantitative analysis of organic compounds known or-
suspected to be present in the samples (based on an engi-
neering evaluation of the plant production processes),
identified as being potentially toxic;

3. Qualitative analysis of other organic compounds suspected to
be present in the sample, but not particularly toxic;

4. Qualitative analysis of other unknown organic compounds ,

detected in the sample by gas chromatography/mass spec-
trometry (GC/MS);

c.1-1



$. Determination of the potential for organic compounds in the
samples to accumulate in the food chain; and

6. Presentation of the data in a format consistent with -other
Bay Program studies. '

This appendix contains a detailed description of the methods
employed and the purpose and goal of each test. Examples are in-
cluded to brief the reader on the thought process involved in
analyzing the data.



C.2 FIELD SAMPLING METHODLOGY

Sampling was designed to collect sufficient water to determine if
the data generated by the chemical and physical analysis protocol
were sufficient to measure the type and amount of pollutants being
discharged at the site. Sampling was conducted in Maryland by MRC
personnel with the help of Maryland Department of Health person-
nel. Typically, sampling was performed by a two-man crew, start-
ing at mid-morning and lasting about three hours. 1In Virginia,
effluents and sediments were sampled by State Water Control Board
personnel.

Table C.2-1 presents a field sampling logistics checklist that
was used by the sampling crews. Listings include analyses to be
conducted, volume required, type of container, preservative used,
and analysis laboratory. This chicklist (filled out prior'to the
site visit) was used to organize the crew during sample splitting
and packing and details the final destination of each bottle of
effluent.

C.2.1. Maryland Sites

- In order to minimize sample contamination, grab samples were col-
lected in Teflon®-lined buckets and transferred to one of two
compositing containers. One sample was collected and placed in a
190-liter (50-gallion) plastic container. Aliquots were removed
from this container for analysis of NPDES parameters and inorganic
species. The second sample was collected and placed in a 19-liter
(5~-gallon) glass container. Aliquots were removed from this con-
tainer for analyses of all organic compounds. By segregating the
samples in different types of containers, contamination from the
collection vessels, such as plasticizers or leached metals, was
avoided. The glass vessel was packed in ice during the sampling
period to reduce the possibility of loss of volatile compounds

and biodegradation.
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TABLE C.2-1. FIELD SAMPLING LOGISTICS CHECKLIST FOR PHASE III PLANTS

PLANT CODE

SAMPLING TFAM

Sampling
required
at site Analysis Volume required Container Preservative Ship to
pH 100 mL Beaker None Analyze on site
Flow - - -— Determine at site
Filtration 150 mL Filter apparatus - Perform on site
Plant spill potential -- -- -- Determine at site
Fish/Daphnia 25 gal 5 5~gal cubitainers 4*C EG&G - Wareham
Algae (freshwater) 5 gal 1 5-gal cubitainers 4°C EGSG - Pensacola
Sheepshead/mysid/oyster larvae 25 gal $ S5-gal cubitainers 49c EGSG - Pensacola
Algae (maxine) 5 gal 1 S-gal cubitainers 4°C EG&G - Pensacola
HERL/RTP 1 gal - 1 1-gal glass 4°C Shabeg Sandhu-EPA-HERL/RTP
Battelle, Columbus 15 gal 3 S5-gal cubitainers 4°C Columbus, Ohio
Battelle, Duxbury ’ S5 gal 1 S-qgal cubitainer 4°Cc Duxbury, Mass.
Annapolis - AFO will supply Annapolis Field Office
prepreserved bottles for
NPOES and anion analysis .
Filtered ICAP metals 50 mL Plastic 4°C, 5 mL HNOy Annapolis Field Office
Unfiltered ICAP metals 50 mL Plastic 4°C, S5 mL HNOs Annapolis Field Office
Piltered Hg analysis 100 mL Plastic 4°C, 5 mL HNOj Annapolis Field Office
Unfiltered Hg analysis 100 mL Plastic 4°C, 5 mL HNOs Annapolis Pield Office
Volatile organics 80 mL 2 40-mL glass vials 4°C Monsanto Research Corporation
Nonvolatile organics 3 gal 3 1-gal glass 4°C Monsanto Research Corporation
Extra sample/biocaccumulation 1 gal 1 l-gal glass 4°C Monsanto Research Corporation
Biocassay (Ames/CHO) 3 gal 3 1l-gal glass 4°C Monsanto Research Corporation
TOC 500 mL Glass 4°C, HaSOs, pH<2 Monsanto Research Corporation
Special analysis
Direct water injectables NO separate sample required
Aldehyde analysis 1 gal 1 1-gal glass 4°C, 1% sodium bisulfite Monsanto Research Corporation
Nitrogen-phosphorus
detector FID/GC No separate sample required
Derivatization No separate sample required
Sulfur analysis 250 mL Plastic 4°C Monsanto Research Corporation
Inorganics 1L Plastic 4°C Monsanto Research Corporation

hadim,




Grab samples for purgeable organics analysis were taken by col-
lecting a sample in a Teflon®-lined bucket and then filling the
40-mL vial by completely immersing it in the bucket. These sam-
ples were collected at the beginning and ending of the sampling
period. Samples were hermeticaliy sealed immediately after sam-
pling, then labeled and stored at 4°C until shipment. The vials
were shipped in ice to maintain this temperature.

After the sampling period was completed, the crew thoroughly
mixed the sample in the composite vessels with a Teflon®-coated
rod and then divided the effluent into appropriate bottles. Pre-
servatives were added to the bottles when needed to maintain sam-
ple integrity. Samples were carefully labeled with the type of
analysis to be run, the plant code, and the name of the analytical
laboratory that was to perform the analysis. Samples were then
packed in ice for shipment. Once packing was complete, samples
were shipped that day by air freight to the appropriate labora-
tory and were normally delivered in less than 24 hours.

In addition to the samples taken, other pertinent information was
collected. Discussions with plant representatives gave the team
leader an indication of the treatment operation for the day
(i.e., upset or normal operation).. Temperature and other weather
factors that may have affected the samples or sampling procedures
were also noted. Flow measurements were reduested from the plant
in order to determine the total discharge into the Chesapeake Bay'
basin. All significant sampling procedure deviations were also
noted.

C.2.2 Virginia Sites

During the month of April 1981 effluent from 20 plants discharg-
ing into the James and Elizabeth Rivers were sampled by Virginia
State wWater Control Board (SWCB) personnel. At each plant a

carefully cleaned 110 gallon linear polyethylene tank was rinsed
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with the effluent and then filled using a submersible pump with
nonreactive fittings. Aliquots of effluent samples used for
chemical analyses were taken from the tank in the field. The
remaining effluent was transported back to the SWCB facility for
fish biocassays and Microtox® tests. When no fish bioassays were
performed, a 13-gallon linear polyethylene container was filled
with effluent and samples were taken from this container. SWCB
personnel took dissolved oxygen, pH, temperature, and conductivity/
salinity readings at each plant, and the instantaneous flow rate
was obtained from the plant recorder. Plant operators were also
‘queried as to any current treatment problems at their facility.
All clean sample containers were rinsed three times with efflu-
ent prior to filling, with the exception of the filtered metals
and oil and grease containers. The samples taken at each plant
were as follows:

1. Four l-gallon amber glass bottles for nonvolatile
organics.

2. Two 40-mL glass vials with Teflon septa for volatile
organics--these vials were filled while submerged in
effluent in a stainless steel bucket to prevent air

bubbles.

3. One 500-mL amber glass bottle for TOC--fixed with
H,S0, such that the pH was less than 2. -

4. Two 125-mL wide-mouth plastic bottles, one for ion
chromatographic analysis and one for total sulfur.

5. One l-gallon cubitainer for BOD, TSS, NO, , NO; ,
ortho-phosphate, and color. '

6. Four l-quart cubitainers, one each for:
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(a) Total Kjeldahl nitrogen, total phosphorus, NH;, fixed
with H,S0, such that the pH was less than 2.

(b) Total metals, fixed with HNO, such that the pH
less than 2.

(c) CN~, fixed with NaOH such that the pH was greater
than 12. ' :

(d) Phenol, fixed with H,SO; such that the pH'was less
than 2, then 5 mL CuSO, added.

To sample for filtered metals, a Blichner funnel apparatus and
portable electric‘pump were used. Initially, the funnel, flask,
and quart cubitainer were rinsed with deionized water. Then

150 mL of effluent were measured in a graduated cylinder; and
vacuum-filtered through a  pre-weighed 0.45 pm paper filter on the
Biichner apparatus. The filter was removed from the Biichner fun-
nel, sealed in a plastic Petri dish for shipment to MRC, and
analyzed for metals associated with solids in the sample. The

- filtrate was poured into the quart cubitainer and acidified with
HNO; to 'a pH less than 2.

At selected plants, several additional samples were also collected:

1. One l-quart cubitainer for COD, fixed with H,SO4 such
that the pH was less than 2.

2. One l-gquart cubitainer for sulfite.

3. One l-quart glass jar for oil and grease.

4. One 5-gallon cubitainer of effluent, sent to the
E.G.&G. Bionomics laboratory in Pensacola, Florida

for mysid shrimp bioassay.
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All samples were hermetically sealed with stretch tape, wrapped
in bubble packing, placed on ice in sealed coolers, and mailed to
the appropriate locations for analysis.

For the sediment sampling, SWCB personnel collected sediments in
the vicinity of eleven of twenty outfalls. A joint Virginia
Institute of Marine Science--Maryland Geological Survey crew col-
lected sediments at another six outfalls. No sediments were col-
lected for the three remaining outfalls due to substrate limita-
tions at each site.

The object of the sediment sampling program was to perform the

same set of chemical tests on fine-grained‘sedimenfs near each
outfall which were performed on the effluent itself. If persis-
tent toxic substances found in the analysis of the effluent were
also found in the sediment, a possible link could be formed between
the discharge of this chemical and its appearance in the
environment.

Sediment sampling goals were straightforward: obtain a fine-
grained sediment sample as closely as possible to each outfall.
Equipment used in-the sampling were either the 6 in. x 6 in. or

9 in. x 9 in. Ponar sediment grab sampler. The undisturbed top

3 cm of each sediment sample were removed with a stainless steel
scoop and placed in specially cleaned glass one-liter jars sup-
plied by the Virginia Institute of Marine Science. Jar lids were
lined with a sheet of Teflon plastic. After labeling, the samples
were frozen by blacing them in coolers with dry ice. The samples
were shipped on dry ice via air freight to Monsanto Research
Corporation's lab in Dayton, Ohio.



C.3 NPDES PARAMATERS
In Phase I1I, the Central Regional Laboratory of EPA analyzed
grab samples for NPDES parameters. The test, method, and quality

control performance are given in Table C.3-1.

TABLE C.3-1. NPDES PARAMETERS ANALYZED BY EPA IN PHASE 111

, Average QC
Test Method accuracy, %
BOD winkler/Probe [1] 101.0
CcoD Standard Methods ([1] ' 104.9a
Turbidity Standard Methods [1] -
Nitrate Automated Cadmium Reduction [2] . 104.4
Total dissolved Automated Colorimetric Ascorbic .
phosphorus Acid Reduction [2] ' 100.8

Total phosphorus Automated Colorimetric Ascorbic

Acid Reduction [2] 104.3

~ Ortho-phosphate Automated Colorimetric Ascorbic

Acid Reduction [2] 100.8
Ammonia . Automated Phenate Colorimetric [2] 109.2
Phenol Distillation/Colorimetry (1] 98.0

_Cyanide Distillation/Pyridine

Colorimetric (1] 99.0a
Chromium VI Colorimetric, Diphenylcarbazide [1] -
Dissolved mercury Cold Vapor [2] 98.2
Total mercury Cold Vapor {2] 101.5
TKN Automated Phenate Method [2] 94.1
Color . Colorimetric, Platinum Color b

Units [1] , -
TSS Standard Methods [1] 103.2
Fluoride Electrode [2] _ 100.0

@Blanks indicate no QC data reported.
bNot applicable.

[1] APHA, AWWA, WPCF, Standard Methods for the Examination of
Water and Wastewater (14th Edition). American Public Health
Association, Washington, D.C., 1977. :

[2] U.S. EPA, Methods for Chemical Analysis of Water and Wastes.
EPA-625/6-76-003a, National Environmental Research Center,
Cincinnati, Ohio, 1976. _ :



C.4 ION CHROMATOGRAPHY FOR ANALYSIS OF ANIONS
C.4.1 Method

Ion chromatography (IC) was used to measure the anions F, Cl~,
SO; 2, and SO, 2 in the plant effluént samples. Ion chromatog-
raphy is a highly selective instrumental technique for tapidly
detemining ionic species. The technique is based on well-
established ion-exchange principles used in a novel way that
allow electrical conductance to be used to detect and quantitate
ions which are selectively eluted from a chromatographic column.

This novel adaptation of ion exchange principles involves the
use of a background ion suppressor column to eliminate or mini-
mize the ionic character of the mobile phase. 1In the case of
anion analyses, sodium carbonate and/or bicarbonate in the mobile
phase is converted to the weakly conductive carbonic aéid, while
the anions to be measured are converted to strongly conducting
acid forms. As the anions elute from the chromatographic column,
the change in electrical conductance of the mobile phase is
measured and recorded as a function of time on a strip chart
recorder or data system. For relatively clean waters, detection
limits of low ppm or ppb levels can be attained.

Both qualitative and quantitative data were generated in the
analysis. The retention times (time of elution from the column
after sample introduction) are correlated with individual anions
and can be used to identify the anion. However, it is important
to note that very high anion concentrationé can result in signi-
ficant shifting of retention times for the anions. Suitable
quality control/quality assurance standards must be analyzed along
with the unknowns to validate the qualitative identifications.

To protect thg separator column from the effects of overloading
and contamination, a guard column was used which contained the
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same ion exchange resin as the separator column. The guard
column is replaced or regenerated as necessary and insures con-
sistent response from the separator column.

Because of the diverse nature of the plant effluents in this
program and the complexity of the sample matrix, the analytical
procedures were optimized to yield maximum sensitivity for all
sample types. Samples were run in several dilutions to obtain
an acceptable response for each anion of interest. Samples were
analyzed for the anions F, Cl1~, S0, 2, and SO, 2 using .a Model
10 Dionex ion chromatograph which utilized a 3 mm x 150 mm pre-
column, a 3 mm x 500 mm anion separator column as the analytical
column, a 6 mm x 250 mm anion supressor column and 0.003M NaHCO;/
0.0024M Na,COj in'deionized water as the eluent, with an operat-
ing pressure of 240 psi to 360 psi. Sample volumes of 0.1 mL
were injected into the chrématograph. |

The only sample preparation involved filtration through a 0.45-
micron nitrocellulose filter. 1In the cases where the chloride
and sulfate concentrations exceeded the working range of the
instrument, samples were diluted with deionized water.

Calibration curves were generated for each anion by plotting peak
height of the anion versus concentration of that anion in stand-
ard anion solutions. Four different concentrations of each ion
were plotted and response factors calculated using linear regres-
sion analysis. Peak heights obtained from samples were converted
to concentration units using these response factors. Spiked
samples were run to verify peak identification and recovery. To
assure proper quantitative measurements, replicate analyses and
measurement of a sufficient number of quality control/quality
assurance standards were also performed.



The analysis was performed without further sample preparation.
Typical calibration curves for the anions detected are given in
Figures C.4-1 through C.4-4.

The analytical method was the basic Dionex procedure for anions.
Quantitative measurements were made by comparing the chromato-
graphic response for the unknown with the response for known con-
centrations of anions in deionized water. 1Initially, after the
filtration step, single analyses were performed on the samples

as received. Because of the high concentrations of chloride and
sulfate ions, additional anélees were performed on samples
diluted in deionized water. '

Figure C.4-5 shows a representtive ion chromatographic pattern
for a typical sample. Particularly notable are the‘peak shapes

" of the two major components: chloride (major early eluting com-
ponent) and sulfate (major later eluting component). The greater
broadening of the peak characteristic of sulfate anion than the
peak characteristic of chloride anion is due partially to dif-
ferences in anion size and charge. 1Ion size and charge determine
the ion interaction with the resin of the chromatographic column.
Ions that have a charge that can be polarized toward the func-
tional group of the resin will have a slower rate of exchange
,betweeh the resin and mobile phase. Therefore, ions such as
sulfate will elute later and the chromatographic peaks will be
broader than those for chloride or fluoride ions. Additional
peak broadening and tailing can result from overloading the active
sites of the resin. An additional result of resin overload is a
decrease in retention time of the eluting components as samples
are processed in sequence.

C.4.2 QA/QC for Anion Analysis

To assure proper performance of the ion chromatograph during the
sequence of analyses, the electrical conductivity response of the

C.4-3
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detector was determined using standard conductance solution and
the column quality was verified. The system was found to be with-
in the Dionex instrument specifications for the Model 10.

Analyses of deionized water blanks were performed with each set
of samples. The calibration curves were prepared prior to the
analysis of each set of samples and a representatiﬁe standard

solution of anions was checked after the analysis of each set of
samples.
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C.5 ICAP SPECTROSCOPY FOR METALS ANALYSIS OF BAY SEDIMENT

C.5.1 Introduction

Inductively Coupled Argon Plasma (ICAP) was used to measure the
- concentration of 24 metals in the Chesapeake Bay sediment sam-
ples. The ICAP technique is a very powerful method for the
determination of metals in solution. The ICAP has several ad-
vantages over conventional flame atomic absorption, such as simul-
taneous, multi-element determinations, high temperature with low
background, and linearity often extending over 5 orders of mag-
nitude in concentration. 1In routine analyses, the ICAP has
detection limits similar to flame AA for most transition metals
and alkaline earths and far superior detection limits for re-

" fractories and nonmetals.

C.5.2 Sample Prep

Approximately 0.5 g (weighed to 0.1 mg) of the freeze dried sedi- -
ment sample was prepared for analysis by the Parr Teflon Bomb
method using 12 mL of concentrated Ultrex HNO; as the digestion
media. After digestion, the sample was filtefed to remove any
insoluble particulates (probably silicates) and diluted to a

known volume. At this point, the sample was analyzed with no
further preparation.

C.5.3 Analysis

ICAP operations followed the manufacturers instructions. 1In
addition, the guidelines given in EPA interim ICAP method 200.7
were followed. The Parr Bomb blank was subtracted from the sam-
ple values. Background correction was used to compensate for a
shift caused by high concentrations of sodium and aluminum. Also,
interelement correction factors were used to correct for the
spectral overlap of several metals caused by high levels of iron.
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For equipment used, operating conditions and elemental waveiengths,
see Tables C.5-1, C.5-2, and C.5-3, respectively.

TABLE C.5-1. EQUIPMENT USED

Spectrometer JY48P 1 meter focal length

Computer Digital Equipment Corporation PDP-1103 16K memory
Terminal LA120 DECWRITER

Nebulizer Meinhard glass concentric

RF generator Plasma-Therm Model 2500D

Pump Gilson, Model HP-4

TABLE C.5-2. SYSTEM OPERATING CONDITIONS

Incident RF power 1.4 kw
Reflected RF power SS W
Coolant Ar flow rate 16 L/min
Auxiliary air flow rate 0.6 L/min
Nebulizer pressure 18 psi

- Sample uptake rate . ~0.75 mL/min
Observation height 14 mm above load coil
Number of integrations 3
Integration time 10 8 o
Background correction +0.5 A
Sample flush time ' 60 s

TABLE C.5-3. WAVELENGTHS

o [-] [+

Element A, A Element A, A Element A, A
Ag 3,280.68 Cr 2,677.16 P 2,149.14
Al . 3,082.15 Cu 3,247.54 Pb 2,203.53
B 2,089.59 Fe 2,382.04 Sb 2,068.33
Ba 2,335.27 Mg 2,795.53 Si 2,516.11
Be - 3,130.42 Mn 2,576.10 Sr 4,077.71
Ca 3,158.87 Mo 2,020.30 Ti 3,349.41
cd 2,265.02 Na 3,302.37 v 3,102.30
Co 2,286.16 Ni 2,316.04 Zn 2,138.56




C.5.4 Qa/QC for ICAP Analysis

To insure that the instrument was operating properly, reference
standards were analyzed at a frequency of 10% (one reference stand-’
ard with every 10 samples). Five samples were digested in dupli-
cate. Duplicate samples showed high relative percent differences
for a number of elements. This is indicative of problems with
sample homogeneity. Na, Si, and 2n had consistently high relative
percent differences. The high differences in 2n values are prob-
ably due in part to contamination from filters used in digestion
and from contact with polyethylene tubing and bottles. Two samples
were to be spiked at the time of digestion. However, from the low
recoveries obtained for sample Bl143S, it appears that the spike was
inadvertently omitted.

Sample C158D had acceptable recoveries where the unspiked sample
value was less than 10 times the concentration of the spike. It
should be noted that variations in sample homogeneity will have
a large bearing on percent recoveries.
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C.6 ANALYSIS OF PURGEABLE ORGANICS

C.6.1 Bellar Purge and Trap Technique For Purgeable Organics

The 40-mL vials were analyzed for volatile organics by the purge
and trap method using a standard packed-column GC/MS [3]. This
method was designed for trace-level volatile organics contained in
a wide variety of water sources. For quantitative determinations
the method is limited to organic compounds that are less than 2%
soluble in water and that boil below 200°C. Most compounds boil-
ing above 200°C would be found in the methylene chloride extracts
of the water, the analysis of which is described later.

This method of volatiles analysis is useful at levels from 1 pg/L
to 2,500 mg/L. At concentrations exceeding 2,500 mg/L, flooding of
the chromatographic column and nonlinear detector responses gen-
erally occur. It typically works well except on those samples
where foaming is a problem. Water entering the trap causes non-
quantitative trapping and severe gas chromatographic interferences.

C.6.2 GC/MS Analysis of Purgeables

The two vials in which the effluent samples were collected were
stored at 4°C. Before analysis the contents of the’vials were
composited in an ice bath and returned to the original vials,

again with no headspace. The samples were first allowed to warm
to room temperature to prepare them for analysis. Next, the
plunger from a 5-mL syringe equipped with a valve was removed.

The sample to be analyzed was poured into the syringe body, with
the valve closed, until the sample overflowed. The syringe plunger
was then replaced and the residual air and excess volume of sample

[3] sampling and Analysis Procedures for Screening of Industrial
Effluents for Priority Pollutants. Final Draft Report, U.S.
Environmental Protection Agency, Cincinnati, Ohio, April 1977.
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was removed. Internal standards (1l,4-dichlorobutane and bromo-
chloromethane) were added to the water sample in the syringe by
means of a 10 pL syringe inserted through the valve at the de-
livery end of the 5 mL syringe. The S mL of sample was introduced
into the purging device and sparged with high purity helium at a
rate of 40 mL/min at room temperature for 10 minutes. The purged
organics were sorbed onto a 2.7 mm x 15.2 cm (1/8 in. x 6 in.)
stainless steel tube packed with 6.4 cm (4 in.) of Tenax GC

(60/80 mesh) and 3.2 cm (2 in.) of type 15 silica gel (35/60 mesh).
The tube was then desorbed by backflushing at 180°C for 10 min
onto the head of the chromatographic column which was maintained
at -40°C. The sequence used consisted of analyzing a particular
tube from an organic-free water sparge, and then using the same
tube for the sparging of an effluent sample, so that the immediate
history of the tube was known.

Samples were analyzed using a modified Hewlett-Packard 5983 GC/MS,
operated in the positive ion, electron impact mode, with a 5934A
data system. The following parameters'describe,the system.

- 6 ft x 2.7 mm stainless steel column _

- 0.2% Carbowax 150 on 80/100 mesh Carbopak C

- Flow rate, 30 mL/min helium |

- Initial temperature, -40°C

- Time at initial temperature, 0 min

- Heating rate, 8°C/min

- Time at final temperature, 5 min _
- Glass jet separator and glass-lined transfer lines, 260°C
- Electron energy, 70eV '

- Emision current, 300 pa

- Source temperature, 200°C

- A/D rate, 5 measurements/0.1 amu; scan rate 41.6 amu/s
- Mass spectrometer scan delay, 2 min



The GC/MS data were examined for priority pollutant compounds and
for other substances present in identifiable amounts. The EPA
volatile priority pollutants (Consent Decree compounds) are listed
in Table C.6-1, along with their typical retention times, major
masses, and associated intensities. To indicate the presence of a
priority pollutant compound by GC/MS, three conditions must be met.
First, the characteristic ions for the compound (see Table C.6-1)
must maximize in the same spectrum. Second, the time at which the
peak occurs must be within a window of 11 min for the retention
time of the compound. Finally, the ratios of the ion intensities
must agree with the relative intensities given in Table C.6-1
within 120%.

Substances not identified in the specific search for priority
pollutants were sought in a "wide scan' mode. In this procedure,
mass spectra are obtained for peaks not accounted for in the pre-
vious search, and the ions observed are compared with those listed
in the Eight Peak Index to produce a tentative identification [4].
The amounts of these substances are estimated by comparing their
total ion areas with those of similar compounds for which standards
are availablé, or of the internal standards, assuming a similar
ionization cross section (hence semiquantitation).

C.6.3 Example of Quantitation Performed in Purgeables Analysis

From the mass spectral analysis of a standard mixture one obtains
the response of the major ions of each species relative to those
of the internal standards present in the misture. For example:

[4] Eight Peak Index of Mass Spectra, Vol. 111, 2nd Ed., Mass
Spectrometry Data Center, AWRE, Aldermaston, Reading,
United Kingdom, 1974. :
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TABLE C.6-1. TYPICAL RETENTION TIMES AND CHARACTERISTIC IONS OF VOLATILE CONSENT
DECREE COMPOUNDS MEASURED IN THE PURGE AND TRAP TECHNIQUE

Retention Ton used

time, min Compound El ions (relative intensity) to quantify
6.2 Chloromethane 50(100); 52(33) 50
6.4 Dichlorodifluoromethane 85(100); 87(33); 101(13); 103(9) 85
6.1 Bromomethane 94(100); 96(94) 96
6.9 vinyl chloride 62(100); 64(33) 62
8.1 Chloroethane . 64(100); 66(33) 64
10.3 Methylene chloride 49(100); 51(33); 84(86); 86(55) 84
12.7 Trichlorofluoromethane .101(100); 103(66) 101
13.4 1,1-Dichloroethylene ©61(100); 96(80); 98(53) 61
13.1 Bromochloromethane (IS) 49(100) 130(88); 128(70); S1(33) 130
14.2 1,1-Dichloroethane 63(100); 65(33); 83(13); 85(8);
: 98(7);: 100(4) 63
15.2 trangs=-1-2,-Dichloroethylene 61(100); 96(90); 98(57) 61
15.1 Chloroform 83(100); 85(66) 83
16.2 1,2-Dichloroethane 62(100); 64(33); 98(23); 100(15) 62
17.0 1,1,1-Trichloroethane 98(100); 99(66); 117(17); 119(16) 97
17.6 Carbon tetrachloride 117(100); 119(96); 121(30) 117
17.9 Bromodichloromethane 83(100); 85(66); 127(13); 129(17}) 83
- bis-Chloromethyl ether 79(100); 81(33) 79
19.3 1,2-Dichloropropane . 63(100); 65(33); 112(4); 114(3) 63
19.6 trans=-1,3-Dichloropropene 75(100); 77(33) 75
20.5 Trichloroethylene 95(100); 97(66); 130(90); 132(85) 130
20.3 Dibromochloromethane 129(100); 127(78); 208(13); 206(10) 129
20.9 eis-1,3-Dichloropropene 75(100); 77(33) 75
20.7 1,1,2-Trichloroethane 83(95); 85(60); 97(100); 99(63);
‘ 132(9); 134(8) 83
21.3 Benzene 78(100) 78
- 2-Chloroethylvinyl ether 63(95); 65(32); 106(18) 106
22.8 Bromoform 171(50); 173(100); 175(50); 250(4);
252(11); 254(11); 256(4) 173
25.9 1,1,2,2-Tetrachloroethene 129(64); 131(62); 164(78);: 166(100) 166
24.9 1,1,2,2~Tetrachloroethane 83(100); 85(66); 131(7); 133(7); 83,
) 166(5); 168(6)
25.4 1,4-Dichlorobutane (IS) 55(100) 90(30); 92(10) 55
27.3 Toluene 91(100); 92(78) 91
28.2 Chlorobenzene 112(100); 114(33) . 112
30.0 Ethylbenzene 91(100); 106(33) ' 91
- Acrolein - 26(49); 27(100); 55(64); 56(83) 56

- Acrylonitrile 26(100); 51(32); 52(75); 53(99) 53




Major Peak Conc., Rval, Rval,

Compound Identified ion area _kg/L
(Int. std.) Bromochloromethane 130 © 9,763 400 - -
(Int. Std.) 1,4-dichlorobutane "85 14,271 400 - -
Vinyl chloride 62 43,315 800 2.22 1.52
Chloroform . 83 39,313 400 4.03 2.75
Benzene 78 69,903 400 7.16 4.90

The R values are calculated as follows, using chloroform for

example:
R. = Area chloroform, mass 83 x Conc. bromochloromethane
1 Area bromochloromethane, mass 130 Conc. chloroform
_ 39,313 _ 400 _
= 9763 ¥ g00 - 403
R. = Area chloroform, mass 83 % Conc. 1,4-dichlorobutane
2 Area 1,4-dichlorobutane, mass 55 Conc. chloroform
- 39,313 _ 400 _
= 14,271 X300 - %7

The R values, obtained as above, are then'employed to quantitate
compounds identified in actual water samples, for example:

Conc.,

- Major Peak
Compound Identified ion area Rval, Rval, pg/L
(Int. Std;) Bromochloromethane 130 9,741 - - 400
(Int. Std.) 1,4-dichlorobutane 55 12,245 - - 400
~Chloroform 83 1,343 4.03 2.75 -

Benzene 91 2,681 7.16 4.90 -

The concentrations are calculated in the following manner, again
using chloroform for an example: '

Chloroform Conc.q = Area chloroform, mass 83 Conc. Bromochloromethane
"1 7 Area bromochloromethane, mass 130 Rval; chloroform
_ 1,343 _ 400 _
= 9.7a1 ¥ g.03 - 4w/l



Area chloroform, mass 83 Conc. 1,4-dichlorobutane

Chloroform Conc., = T oo™y 4-dichlorobutane, mass 55 * Rval, chloroform

_ 1,343 400 _
= 12245 * 2.75 = 16 g/l

Average = 15 pjg/L

C.6.4 QA/QC for Purgeable Organics

The concentrations reported were measured relative to Supelco
Standards A, B, and C, calculated as explained in the previous
section. The absorption tubes used for trapping the volatile
species were conditioned prior to use under vigorous conditions .
to eliminate carry-over from one sample to another. This was done
by sparging organic-free water into a tube for 20 minutes, and
then heating the tube for 1 hour at 200°C with helium flowing '
through it at 40 mL/min. In addition, each sample was analyzed
using a tube that had been previously used for organic-free water,
as mentioned in the section on analysis. The multiple blanks
weré averaged and used for background subtraction in calculating
the results reported. The dupiicate analyses of three samples

- ‘that were performed gave an average percent deviation of $21%.
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C.7 EXTRACTABLE ORGANICS FROM EFFLUENTS

Figures C.7-<1 through C.7-4 show the detailed scheme employea in
work-up and analysis of the extractable organics fractions of the
Phase III effluent samples.

C.7.1 Extraction Procedure

Figure C.7-5 is a facsimile of MRC's sample extraction QA/QC flow
sheet used by the analyst to ensure that every element of the
extraction has been performed. The circles were checked as each
step of the procedure was performed. |

For ease of handling, each 10-L sample was divided into four ‘ali-
quots of 2.5 L, which were then spiked with deuterated recovery
standards (listed in Table C.7-1). After allowing the spiked
samples to equilibrate 0.5 hr, the pH of each aliquot was ad-
justed to 212 using 6% NaOH; each aliquot was then extracted with
100 mL of methylene chloride (CH,Cl,) followed by two additional
75 mL portions. For each extraction, the separatory funnels are
manually shaken for 2 min (by the clock), and then allowed to

TABLE C.7-1. DEUTERATED RECOVERY STANDARDS ADDED
TO 10-LITER EFFLUENT SAMPLE :

Concentration,
Compound pug/L
Phenol-d6a 112
1,2-Dichlorobenzene-d, 118
Biphenyl-d,, 102
Pyrene-d,, 99
Chrysene-d,, 83

Perylene-D,, 85

3recovered as Phenol-dg;, due to exchange
of the labile deuterium with protons
from the water.
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1 REMAINDER (6 mL)
1mL
1€0 REMOVE 1 mi
{  REMAINDER (5 mU)
11mb )
GCIMS REMOVE 1 mb
REMAINDER (4 mL)
PLACE IN 40°C BLOCK
EVAP, TO 1 mtL GC/EC
ADD 2 mL HEXANE EVAP, TO 1 mL
SOLVENT
EXCHANGE
FOR GCEC
EVAP, TO 1 mL ADD 2 mL HEXANE
]
ADD 2 mL HEXANE EVAP. TO I mL
!

Figure C.7-4. Concentration and analysis
scheme for acid fraction.
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stand a'minimum of 10 min to complete separation of the liquid
phases. The larger volume used in the initial extraction is to
allow for the solubility of the solvent in the sample. The ex-
tracts were combined, dried over sodium sulfate, and concentrated
to 10 mL using Kuderna-Danish evaporative concentrators, giving a
1,000-fold concentration of extractable base/neutral organics,
assuming 100% extraction efficiency. Four mL of this 10 mL con-
centrate was removed for GRAV analysis and 1 mL each for TCO and
GC/MS was stored in screw-cap vials with Teflon closures. The
remaining 4 mL of concentrate was solvent exchanged with hexane
and further concentrted to 1 mL for GC/EC analyis. The check
sheets for these procedures are given in Figures C.7-6 through
c.7-8.

Each sﬁpernatant agueous portion from the base/neutral CH,Cl,
extractions was acidified to pH £2 using 6N H,S0,, and extracted
with CH,Cl, (3 x 75 mL), as before. The combined acidic extracts
were concentrated to 10 mL, giving an extractable acidic organics
fraction enriched 1,000-fold from the original effluent, again
assuming 100% extraction efficiency. Four mL of this 10 mL con-
centratate was taken for GRAV analysis while 1 mL each for TCO
and GC/MS was stored, as above, for TCO and GC/MS analyses. The
remaining concentrate was solvent exchanged with hexane and con-
centrated to 1 mL for GC/EC. The check sheets for these pro-
cedures are given in Figures C.7-6 through C.7-8.

C.7.2 Liquid Chromatographic (LC) Fractionation

None of the effluent samples that were part of the Phase III pro-
gram required liquid chromatographic (LC) fractionation. However,
in those cases where fractionation should be required based on TCO/
TCG, the following procedures (graphically shown in Figure C.7-9)
would be followed to improve identification of individual species.
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Sample No.: Date:

Color of extract: Analyst:

10 mL concentrate

" Grav TCO

4 mL to pan 1 mL to vial
Label Label

-BNP-2 _-BNP-3

GRAV TCO
Hood/24 hr Store/Ref.
CS 5 mL to vial
Label BNP-1

O Store/Ref.

go to Sheet 2

Date/Time In:

Date/Time Out:

ADesiccator/24 hr

Date/Time In:

Date/Time Out:

Pan and Sample:

Pan Tare:

Residue:

Figure C.7-6. Base/neutral extract flow sheet 1.
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SIMPLE TCO

Sample No.:’ Date:
(should contain =-BNP-1)
Hexane Lot No.: . Analyst:
5 mL
GC/MS
1 mL to vial
Label Solvent extraction/GC-EC
-BNPD-4 ) Conc. to 1 mL (N,/40°)
GC/MS
+ 2 mL hexane
Store/Ref.
Conc. to 1 mL
+ 2 mL hexane
Conc. to 1 mL
+ 2 mL hexane
Conc. to 1 mL
Dilute to 1 mL Remove 50 pL to vial
(hexane) .
Label Residue
Label
. BNPS
BNPS-5 Residue
GC/EC
Store/Ref.
Store/Ref.

Figure C.7-7. Base/neutral extract flow sheet 2.
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Samplé No.:

Date:

Analyst:

Color of Extract:

Hexane Lot No.:

10 mL concentrate

Grav TCO/GC-MS
4 mL to pan 1 mL to vial
Label Label
~ANP-2 -ANP-3
GRAV TCO
() Hood/24 hr Store/Ref.
1 mL to vial
Date/Time In: Label
Date/Time Out: -ANP-4
GC/MS

Desiccator/24 hr

.Date/Time In:

Store/Ref.

Date/Time Out:

Pan and Sample:

Pan tare:

Residue:

Figure C.7-é.

c.7-10

Solvent exchange/GC-EC

4 mL conc. to 1 mL
W/ N2/40°

Add 2 mL hexane
Conc. td 1 mi |
Add 2 mL hexane
Conc. to 1 mL
Add 2 mL hexane
Conc. to 1 mL
Store in vial
Label

-ANP-5
GC/EC

Store/Ref.

Acid extract flow sheet.



PLACE SAMPLE IN
- GRAD. RECEIVER w
200 mg Na,$0

2>"4
PLACE IN 40°C BLOCK

t

EVAP, TO 1 mL

1

ADD 2 mL HEXANE

} SOLVENT

- EXCHANGE FOR
EVAP. 70 1 mL GCIEC AND LC

ADD 2 mL HEXANE

.

EVAP, TO 1 mL

|

ADD 2 mL HEXANE

1

EVAP. TO1mL

1 J
CENTRIFUGE

} 50ul

REMOVE SO uL —= DILUTE TO1mL

§ REMAINDER K]

liE‘SUSPEND Na250 4 GC/EC

4

CONTINUED

® QD ¢

Figure C.7~9. Liquid chromatographic fractionation.
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TRANSFER LIQUID AND
Na, S0, T0 LC COLUMN

2>°4
ELUTE w 35 mL HEXANE -
f 35 mL
Smy
GRAV |=e—d REMOVE 15 mL — ELUTE w30mL CH,Cl,
f REMAINDER (20 mL) T
: mbL
@ EVAP. TO 2 mL REMOVE 15 mL T—s-— GRAV
lml’/'\’““'- EVAP, TO2mL
1C0 GCIMS :
1mL 1mt
1C0 GCIMS
ELUTE w 20 mL
5050 CH,,C1,/CH,0H
10 m f
GRAV |- REMOVE 10mL
' REMAINDER (10 mL)
PURE N EVAP, TO 2 mL

lml.’/[\’lmL

TCO

GC/MS

Figure C.7-9 (continued)
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A 5-mL portion of the B/N concentrate rehaining after the GRAV

and TCO/TCG analyses is solvent-exchanged into hexane in the
presence of sodium sulfate and concentrated to 1 mL. After re-
moving 50 pL for GC/EC analysis, the hexane concentrate was trans-
ferred as a slurry to a prepared silica gel column. Details of
the column preparation are as follows:

Column: 200 mm x 10.5 mm ID, glass with Teflon stopcock,
equipped with cooling water jacket.

Adsorbent: Davison, Silica Gel, 60-200 mesh, Grade 950 (avail-
able from Fisher Scientific Company) should be used. This mate-
rial is cleaned prior to use by sequential Soxhlet extraction
with methanol, methylene chloride, and hexane. The adsorbent
is then activated at 110°C for at least 2 hr just prior to
use, and cooled in a desiccator.

Drying Agent: Sodium sulfate (anhydrous, reagent grade).
Cleaned by sequential Soxhlet extraction for 24 hr each with
methanol, methylene chloride, and hexane. The cleaned sulfate
is dried for at least 2 hr at 110°C and cooled in a desiccator,
just prior to use.

- Procedure for Column Preparation: The chromatographic column,

- plugged at one end with a small portion of glass wool, is
slurry-packed with 6.0 g of freshly activated silica gel in
hexane. The total height of the silica bed, in this packed
column, is about 10 cm. After packing the silica gel column,
3 gzt 0.2 g of clean sodium sulfate is added to the top of the
column and vibrated for 1 min to compact the column. The
sodium sulfate is used to remove any remaining traces of water
from the organic extract and/or the solvents used. Once the
column is fully prepared, the pentane level in the column is
dropped to the top of the sulfate so that the sample can be
loaded for subsequent chromatographic elution.
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The elution sequence consists of 35 mL of hexane (Fraction 1),

30 mL of CH;Cl, (Fraction 2), and 20 mL of 50:50 CH,;Cl, :methanol
(Fraction 3). This sequence should yield primarily aliphatics

and lower molecular weight aromatics and PNA's in Fraction 1;
higher molecular weight aromatics and PNA's, halogenated compounds,
and moderately polar substances in Fraction 2; and very polar
substances in Fraction 3. 1In order to insure adequate resolution
and reproducibility, the column elution rate should be maintained
at 1 mL/min. The cooling water should be adjusted so as to main-
tain a constant temperature throughout the column.

The volume of solvents mentioned above represents volume added to
the column for that fraction. If the volume of solvent collected
is less than the volume actually added, due to evaporation, the
fraction volume is restored to the proper level with fresh solvent.
In all cases, the solvent level in the column is maintained at or
above the top of the gel/sulfate bed; i.e., the sample-containing
zone.

Each new solvent should be slowly added to the column to minimize
disturbing the gel/sulfate bed and to eliminate trapped air bubbles,
particularly in the zone of the sample-containing sodium sulfate.

From each fraction collected, nearly half is removed for a frac-
tional GRAV anaiysis. The remainder is evaporated to 2 mL to be
divided between TCO and GC/MS analyses. Figure C.7-10 is a
facsimile of the LC fractionatioﬂ QA/QC flow sheet used for each-
sample.
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Sample No.: Date:

8ilice Gel) Lot Mo.:

O1,C1y Lot No.:

Slute v/
20 &t §:1

Hexane Lot ¥o.:. MeON Lot No.:
Transfer Sample Blute v/ Elute w/
and Mag304 to col. 33 sl hexane 30 mbL CHgCly
wt. of tared viels 9 [}
Labal -rcs -BNPCH
Remove 20 ml Remove 15 =k
R (mt.l tube) (cent. tube)
Conc.to 2 =l Conc. to 2 =l
J
1 ab/vial 1 aL/vial 1 el/visl 1 si/vial
Label Label Label Label
-BPCS - -arcy ~BNPC10
1o GC/ns 00 M;B
Store/Ref. Store/Ref. Store/Ref. Btere/Ref.
Label Label
-Brcs ~8NPCe
GRAV GRAV
Mood/24 hr Nood/24 hr
Date/Time In: Date/Time In:
Date/Time Out: Date/Time Out:
Desiccator/24 hr Desiccator/24 hr
Date/Time In: Date/Time In:
Date/Time Out: Date/Time Out:

Weight, vial and sample:

Tare:

Residue:

Weight, vial and sasple:

Tare:

Residue:

CHaCls: NeOH
9

~BNPCL]

Remove 10 al
(cent. tube)

Conc. to 2 sl

1 at/vial
Label

1 sl/viel
Label

-merc12

Store/Bef.

Label

Hood/24 br

Date/Time tm:

0

Store/Ref.

~8NPClY
oc/ns

Date/Time Out:

Desiccator/2¢ hr

Date/time In:

Date/Time Out:

Weight, visl and sample:

Tare:

Residue:

Figure C.7-10. Base/neutral flow sheet, LC fractionation.



C.8 EXTRACTABLE ORGANICS FROM SEDIMENTS

C.8.1 Extraction Procedure

The frozen sediment samples were fractured into suitably sized
pieces for the freeze-drying containers, and were freeze dried

in a Virtis freeze dryer at 0.01 mm Hg pressure. In certain sam-
ples, this process required in excess of 96 hours to cémplete, as
the percentages of water in the samples were as high as 78.5%.

The freeze-dried samples were homogénized and aliquots removed
(coding/quartering method) for extraction. Another aliquot was
removed for metals determination. The dried samples (approximately
30 g) vere weighed into glass Soxhlet thimbles, equipped with .
sintered glass frits, and were each spiked with 1 mL CH,Cl, solu-
tion containing 100.6 pg d,,-biphenyl; 101.0 pg d,,-chrysene;
107.6 pupg d,-l,z-dichlorobenzene; 106.8 Qg de¢~phenol; 102.0 ug
d,.-perylene; and 102.8 pg dlo-pyreﬁe. These spiked samples

were allowed to stand 0.5 hour to equilibrate. Each spiked sedi-
ment was extracted with 500 mL of methylene chloride for 24 hours.
The organic extract was removed from the Soxhlet apparatus and
was concentrated to ~5 mL in a rotary evaporator under water aspir-
ation with a water bath temperature of ~35°C. The concentrated
extracts were gquantitatively transferred to a screw-cap vial with
Teflon closure and the volume adjusted to ~10 mL. These concen-
trates were processed through a gel permeation chromatography
(GPC) separation procedure.

The procedure used in processing sediments is diagrammed in
Figure C.8-1.

C.8.2 GPC Cleanup Procedure

Methylene chloride extracts of sediment samples were fractionated
to eliminate various compounds known to interfere with subsequent
analytical measurements; i.e., fatty acids and molecular sulfur (Sg).
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( FroZEN ssoms@
FREEZE DRY

HOMOGENIZE

SPIKE WITH
RECOVERY STANDARDS

!
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FRACTION I |BIO-BEADS SX-8 o |FRACTION III
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L *SAME PROCEDURE AS
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I
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Figure C.8-1. Diagram of sediment processing and analysis scheme.
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In Phase 11, the chromatographic method employed to process the
sediment extracts was based upon that developed by Stalling and
co-workers [{5). The chromatographic éupport employed was Bio-
Beads SX-3, manufactured and distributed by BioRad Laboratories,
Richmond, California. When an eluent of 1:1 (V/V) cyclohexane/

, methylene chloride is employed, chlorinated pesticides, PCB's,
dioxins, dibenzofurans, and all organic priority pollutants should
elute over a reproducible volume. Fish o0ils, triglycerides, fatty
acids, stearates, phthalates, and sulfur, which are commonly found
in sediment extracts, should elute in other fractions (see

Table C.8-1).

In Phase 111, Bio-Beads SX-8® was employed as the chromatographic
support due to its increased separation capabilities for the
polynuclear aromatic compounds (fraction two) and sulfur. 5.0 mL
of a 10.0 mL extract was injected onto a 50 cm X 2.2 cm stainless
steel column packed with 200/400 mesh Bio-Beads SX-88 and eluted
with 30% acetonitrile in methylene chloride (V/V) at 4.0 mL/min.
The first fraction, 0-88 mL, and the third fraction, 256-~370 mL,
were collected and archived. Fraction two, 88-256 mL, was col--
lected, evaporated in a Kuderna-Danish concentrative evaporator
to approximately 10-15 mL, and subsequently blown down with
purified N, to less than 2-3 mL. At this point, some extracts
precipitated in what appeared to be almost entirely acetonitrile.
The fractions were easily redissolved with addition of ﬁethylene
chloride to the original extract volume injected, 5.0 mL.

Figure C.8-2 is the UV chromatogram obtained at 254 nm when the
standard spiking solution is fractionated according to the

[5] sStalling, D. L., L. M. Smith, and J. D. Petty. Measurement
of Organic Pollutants in Water and Wastewater. C. E. VanHall,
ed., American Society for Testing and Materials, Philadelphia,
Pennsylvania, 1979. pp. 302-323.
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TABLE C.8-1. ELUTION VOLUMES OF VARIOUS COMPOUNDS
ON BIO-BEADS SX-3 2.0 cm x 100 cm WITH
1:1 (V/V) CYCLOHEXANE/METHYLENE CHLORIDE

Fish lipids W
Stearic Acid & B-Carotene
DEHP , 53 - 207 mL
DBP

C;2-C24 Aliphatics
Cholesterol J

Butylbenzene
Chlorinated Pesticides
Pentachloroanisole

PCB's

PCDF's

PCDD's

Hydroxy PCB's

Toluene

Biphenyl

Acenaphthene

Alkyl- and Chlorophenols
Hexabromobiphenyl > 207 ~ 373 mL
Anthracene :

Phenanthrene
2,3-Benzofluorene
Chloronaphthalenes
Naphthalene and Fluorene
2,4-D

Pyrene

Fluoranthene
Benzo(a)pyrene

Coronene _
4-Nitrophenol ]

Sulfur 390 -« 420 mL
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previously described protocol. This chromatogram shows the ex-
cellent 'separation of the PNA's and sulfur. Figure C.8-3 shows
a UV chromatogram at 254 nm obtained from a typical sediment
extract. The value of this cleanup pfocedure is readily evident.
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22mm1.D0. X 500 mm

BIO-BEADS SX-8

30% CH3CN/CH2Cl : PNA'S
4.0 mUmin

MONITORING 254 nm

AMBIENT TEMP. ﬂ

PHTHALATES
]\J
fe————FRACTION 1 —} FRACTION 2 |- FRACTION 3
f T Y Y Y T T T T T L ¥ l
0 & 50 75 100 125 150 175 200 225 250 215 300 325

VOLUME, mL

Figure C.8-2. Chromatogram of spiking standard.
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2mmi.D. X500 mm
B10-BEADS SX-8
30% CH3CN/CHClp
4,0 mU/min
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T
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Figure C.8-3.
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VOLUME, mL

Chromatogram of sample 8400.



C.9 ORGANIC CARBON TRACKING SYSTEM

C.9.1 Total Organic Carbon Procedure

The effluent samples were analyzed for total organic carbon fol-
lowing Procedure 505 given in Standard Methods [{6]. The samples
were acidified and sparged with CO,-free nitrogen to remove inor-
ganic carbon prior to analysis. The analysis was conducted via
catalytic combustion to convert the organic to CO, followed by
detection of the CO, with an infrared detector.

C.9.2 Total Chromatographable Organics (TCO).and Total
' Chromatographable Gravimetrics (TCG)

C.9.2.1 TCO/TCG Method--

An automated capillary GC/FID analysis was used to prbvide‘four
types of information on the Phase III samples: total chromato-
graphable organics (TCOs), total chromatographable gravimetrics

(TCGs), relative retention indices, and recoveries of deuterated
spike compounds.

The TCO analysis is a gas chromatographic procedure for quanti-
tating materials boiling in the 100°C to 300°C range. The area
of all peaks eluting between compounds having boiling pointé of
98°C and 302°C is integrated, and by comparison with standards,
is reported as the TCO value in mg/L of original effluent water
[7], or mg/g of sediment.

[6] Standard Methods for the Examination of Water and Wastewater,
APHA, 14th Ed4d., Method 505, p. 532 (1975).

[7] U.S. Environmental Protection Agency, IERL-RTP Procedures
Manual: Level I Environmental Assessment, 2nd ed., EPA-600/
7-78-201, October 1978.




The end-points of the boiling range are defined by the retention
times of n-heptane (C;, b.p. 98°C) and n-heptadecane (C,;, b.p.
302°C). Quantitation is based on standard solutions of known
amounts of normal Cg, C;,, and C,;¢ hydrocarbons, with corrections
made for solvent blanks and spiked deuterated compounds.

The TCG analysis was included in the Phase III protocol to deter-
mine what fraction of the GRAV organics can actually be chromato-
graphed by capillary GC. For TCG, the areas of all peaks eluting
between the retention times of n-heptadecane and the end of the FID
chromatogram (51.00 min) are integrated. The boiling point range
is from 300°C to about 500°C. Quantitation is based on a standard
composed of n-C,, and n-C,, alkanes, with corrections made for sol-
vent blanks and spiked deuterated compounds. The results are
reported in mg/L or original effluent water, or mg/g of sediment.

Figure C.9-1 depicts the division of a sample FID chromatogram
into TCO and TCG regions.

The Samples were analyzed using a Hewlett-Packard 5880 capillary
column gas chromatograph with the following instrument conditions:

- 30 m fused silica column with SE-54 stationary phase
- 1linear flow velocity - 30 cm/s

- septum purge on at 0.5 min, at 100 mL/min

- initial temperature, 40°C

- held at initial temperature, 4 min

~ then heated at a rate of 8°C/min

- with a finalvtemperature of 280°C

- total analyié time, 51 min ' _

- injector, splitless mode, temperature, 250°C

- FID temperature - 250°C

- Hewlett-Packard Model 3356 Laboratory Data System
- A/D acquisition rate, 8 samples/s

- injection volume, 1 uL
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Typical TCO/TCG trace on FID/GC.

Figure C.9-1.



Four types of standards were analyzed during the GC/FID determina-
tion of TCO's, TCG's, relative retention indices, and spike re-
coveries. Hydrocarbon standards containing Cg, C;2, Cjes, C20. and
C,4 at 20, 100, or 250 pg/mL were analyzed to obtain FID response
factors in the TCO and TCG ranges. A standard of C, and C,, was
used to determine the beginning (C;) and end (C;,) of the TCO
range of the chromatogram. A standard of six PNA retention time
marker compounds was analyzed to calibrate the relative reten-
tion index segment of the analysis (see Section C.10), and stand-
ards of deuterated spike compounds were used to determine recover-
ies of spike compounds (see Section C.9.2.3). The numbers of each
type of standard analyzed with each sample set are presented in
Table C.9-1. The numbers of standards were adjusted for each set
to be proportional to the number of samples. Retention time
standards and hydrocarbon standards were run at the beginning

and end of each analysis set to check for any variations in
instrument parameters.

TABLE C.9-1. NUMBERS OF STANDARDS AND BLANKS ANALYZED WITH
EACH GC/FID ANALYSIS SET FOR PHASE III

C; & Cq7 PNA
Spike retention retention Methylene
recovery Hydrocarbon time time chloride
Analysis set standards standards standards standards blanks
Effluents 5 13 7 8 10
Effluent duplicates 2 4 2 2 3
Sediments 6 6 3 4 6
Sediment duplicates 3 4 2 2 3

C.9.2.2 Example TCO Calculation--

The following describes the calculation of a TCO value for the
sediment sample, C169S: First, a raw TCO, in mg/mL, is obtained
by computer data reduction'of an FID run by summing all of the
area integrated between the C, and C,, retention time limits.




From this raw TCO is subtracted the average raw TCO for the sol-
vent blank, as well as the concentrations of the spiking compounds
eluting in the TCO range, as determined by GC/FID. (GC/MS concen-
trations are used when interferences prevent accurate GC/FID
quantitation.) Finally, the appropriate factors are used to con-
vert this corrected TCO value for the extract back to the TCO

for the original sample.

For example, a raw TCO of 1.369 mg/mL was obtained for the sedi-
ment extract. From this was subtracted the background blank TCO
of 0.002 mg/mL and the spike concentration of 0.133 mg/mL, to
give a corrected TCO of 1.234 mg/mL. The corrected TCO was then
converted from extract concentration to sample concentration as
follows: Sample TCO (mg/g) = Corrected TCO (%%) x final extract
volpme (mL)

_10.0 mL initial extract
5.0 mL of initial extract
fractionated by Bio-Beads

X dilution factor at the instrument x

1
sample wt (g)

10.0 mL
5.0 mL-

n

mg
1.234 ot X 5.0 mL x

. S
30.0 g

0.41 pg/g of sediment

C.9.2.3 QA/QC Results--
C.9.2.3.1 Reproducibility of TCO/TCG analyses--Duplicate analyses
were performed for acid and base/neutral extracts of five plant

effluent samples and for extracts of eleven sediment samples. The
presented in Table C.9-2, while those of the sediments are pre-
sented in Table C.9-3. The duplicates were taken from separate

C.9-5
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TABLE C.9.-2.

TCO AND TCG RESULTS FROM DUPLICATE ANALYSES OF ACID AND

BASE NEUTRAL FRACTIONS OF FIVE PLANT EFFLUENT SAMPLES

TCO-Acid fraction,

TCO-B/N fraction,

TCG-Acid fraction,

TCG-B/N fraction,

Plant Plant mg/L mg/L mg/L : N mg/L
No. No. Run #1 Run #2 Avg Run #1 Run #2 Avg Run #1 Run #1 Avg Run #1 Run #2 Avg
B112D 8219 0.99 0.93 0.9 2.59 2.41 2.50 0.88 1.04 0.96 1.68 1.77 1.72
B149s 8193 0.23 0.26 0.24 13.38 12.49 12.99 0.22 0.27 0.25 7.79 11.91 9.85
C150D 8237 0.61 0.69 0.65 0.45 0.35 0.40 0.48 0.61 0.54 0.55 0.49 0.52
C156D 8238 1.04 0.95 1.00 0.54 0.35 0.45 0.32 0.36 0.3¢ 0.29 0.33 0.31
Cl61D 8239 0.89 0.66 0.78 1.57 1.03 1.30 1.29 1.07 1.18 2.26 2.16 2.21

TABLE C.9-3. TCO AND TCG RESULTS FROM DUPLICATE OR TRIPLICATE ANALYSES

' OF EXTRACTS OF ELEVEN PLANT SEDIMENT SAMPLES
Plant Plant _TCO’ @g[gf 1C6, mg/q
No. No. Run #1 Run #2 Run #3 Avg" Run #1 Run #2 Run #3 Avqg

C161D 8377 0.01 0.01 0.01 0.24 0.30 0.27

C154D 8381 0.26 0.22 0.21 0.23 2.08 1.86 1.70 1.88

C153D 8382 0.04 0.04 0.04 0.31 0.32 0.32

B126S 8384 0.22 0.16 0.17 0.18 3.29 2.72 2.78 2.93

B141s 8385 0.21 0.18 0.20 1.26 1.10 1.18

B142s 8386 0.13 0.11 0.12 1.25 1.14 1.20

'B143s 8387 1.75 1.73 1.74 3.25 4.09 3.67

C150D 8393 0.04 0.03 0.04 0.38 0.32 0.35

C169S 8396 0.41b 0.40 0.42 0.41 3.56 3.65 3.27 3.49

B124D 8402 ND ND ND ND 0.08 0.15 0.20 0.14

Al01 8406 ND ND ND ND 0.1l 0.24 0.23 0.19

a
Avg = average.
bND = less than 0.03 mg/qg.



sample vials provided for TCO and GC/MS analyses, and were fre-
quently of different dilutions. In order to isolate instrument
variability from variations due to sample storage and dilution
factors, several sediment samples were analyzed in triplicate.
Referring to Table C.9~3, runs #2 and #3 were taken from the same
vial, were at the same dilution, and were analyzed within four
days of each other, while run #l1 was analyzed at an earlier date,
from a separate vial, and usually with less dilution. As expected,
runs #2 and #3 generally provided better agreement.

C.9.2.3.2 Accuracy of TCO/TCG analyses--Measurement of recoveries

of standards spiked into a sample and then carried through the
workup scheme is a very useful tool for gauging the accuracy of
an analysis in terms of the actual percentage of sample that is
quantified at the instrument. Since all samples were not ana-
lyzed by GC/MS for Phase III, the decision was made to measure
recoveries of six deuterated spikes by GC/FID. While there are
some problems with interferences when measuring spike concentra-
tions using a. nonspecific detector such as an FID, this measure-
ment provides a feel for the quantity of material making it
through the'sample work-up procedure, and provides a quite accu-
rate measurement when samples are relatively clean. The good
agreement between the GC/MS and GC/FID recovery data attests to
the value of the FID. ‘

Recoveries of the acid spike (phenol-d;) in the acid extract of
the plant effluents can be found in Table C.9-4, while recoveries
of base/neutral spikes (1,2-dichlorobenzene-d,, biphenyl-d,,,
pyrene-d,,, chrysene-d,,, and perylene-d;,) in the base/neutral
extract can be found in Table C.9-5. Recoveries of all deuter-
ated spikes in the sediment extracts are presented in Table C.9-6.

where samples were analyzed in duplicate or triplicate, spike
recoveries were calculated in duplicate or triplicate, also.
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TABLE C.9-4. RECOVERIES OF DEUTERATED SPIKE COMPOUND (PHENOL-Dg) IN ACID
FRACTIONS OF PLANT EFFLUENT SAMPLES,AS DETERMINED BY GC/FID

Effluent No./Plant No.

8182 8186
Method 8183 8184 8185 Reagent 8188 8191 8192 8193 8194
Blank B133S B142S B141S Blank B1435 B126S B147S B149S C169S
Phenol-Dg
Conc. spiked, pug/L 223.0 a b
Conc. found, pg/L 55.0 55.7 ND 54.9 130 82.5 48.7 48.8 42.2b 68.2
% Recovery 24.7 25.0 0 24.6 58.2 37.0 21.8 21.9 18.9° 30.6
8204 8205 8206 8207 8208 8209 8210 8211 8212 8217
B113D B119D B124D B111D C169D C151D Cl58D C157D C164D Al0OlC
_ Phenol-Dg
Conc. spiked, pg/L c ) 446.0 223.0 223.0
Conc. found, pg/L 45.8 “c 53.9 54.4 50.0 57.8 37.3 51.9 59.0 55.1
% Recovery 20.6 - 24.2 24.4 22.4 13.0 16.7 23.3 26.4 24.7
8218 8219 8225 8230 8233 8237 8238 8239 8240 8245
C160D B112D C153D C155D Al09 C150D C156D C161D C154D C159D
Phenol-Dg
Conc. spiked, pg/L b 200.6b b b
Conc. found, ug/L 54.1 59.4b 59.9 66.6 46.6 42.8b 69.7b 72.2b 59.4 54.8
% Recovery 24.3 26.6 26.9 30.0 20.9 21.3 34.77 36.0° 26.6 27.3

-}

Not detected.

o

Q 0

Average of duplicate analyses.

Spike concentration double because sample volume was only 5 L.

Cound not be quantitated by FID because co-eluting interference was present.
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TABLE C.9-5. RECOVERIES OF DEUTERATED SPIKE COMPOUNDS IN BASE/NEUTRAL
: : FRACTIONS OF PLANT EFFLUENT SAMPLES AS DETERMINED BY GC/FID

n

Effluent No./Plant No.

8182 ) 8186
Method 8183 68184 8185 Reagent 8188 8191 8192 8193 8194 8204 8205 8206 8207 6208
blank_ B133S B142S B141S _blank _ B143S B1265 "B147S B149S_C1695 _B113D _B119D _ B124D _ B111D C169D

Phenol-Dg

Conc. spiked, pg/L 223.0a

Conc. found, pg/L ND 12.1 18.9 ND 25.4 ND ND ND ED 5.3 ND ND ND ND ND

% Recovery 0 5.4 8.5 0 11.3 0 0 0 0 2.4 0 0 0 0 0
1,2-Dichlorobenzene-D-4

Conc. spiked, pg/L 118.1 b

Conc. found, pg/L 92.1 76.4 75.1 130 108 78.5 87.9 88.3 el.4b 64.5 80.6 58.6 65.6 53.5 81.1

% Recovery - 80.0 64.7 63.6 110 91.8 66.5 74.4 74.8 68.9 54.6 68.2 49.6 55.5 45.3 68.7
Biphenyl-D,,

Conc. spiked, pg/L 101.6 b

Conc. found, pg/L 89.3 87.4 76.8 105 105 90.6 87.4 92.4 85.9b 59.3 88.8 67.4 72.0 62.3 88.8

% Recovery 87.9 86.1 75.5 103 104 89.1 86.0 90.9 84.6 58.3 87.4 66.4 70.8 61.3 87.4
Pyrene-D;p .

Conc. spiked, pg/L 99.3 b 93.1

Conc. found, pg/L 97.1 85.4 68.0 -€ 106 61.9 74.8 63.6 50.6b 43.0 69.9 59.4 54.8 49.9 59.4

% Recovery 97.8 86.0 68.5 =€ 07 62.3 75.4 64.1 50.9 43.3 70.4 59.8 55.2 50.2 63.8
Chrysene-D,q

.Conc. spiked, pg/L 83.0 8.5 83.0 b 78.8

Conc. found, pg/L 74.2 9.0 6.5 6.1 10.4 5.6 68.0 81.1 46.8b 24.7 77.1 64.3 60.6 52.9 60.4

% Recovery 89.4 106 7 72 123 65 81.9 97.8 56.4 29.8 92.9 77.5 - 73.0 63.7 72.7

Perylene-D,,
Conc. spiked, pg/L 85.0 100.0 . 85.0
Conc. found, pg/L 37.3 81.5 56.9 45.2 88.0 80.6 62.6 111 25.9% 18.2 89.1 62.3 60.5 49.5 54.7
% Recovery 43.9 81.5 56.9 45.2  88.0 80.6 73.7 131 28.6 21.5 105 73.3 71.2 58.2 64.3

{(continued) -
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TABLE C.9-5 (continued)

Effluent No./Plant No.

\

8209 8210 8211 8212 8217 8218 8219 8225 8230 8233 8237 8238 8239 8240 8245
C151D C158D C157D C164D Al0l C160D B112D C153D C155D A109 C150D C156D Cl61D C154D C159D

Phenol-Dg a

Conc. spiked, ug/L 446.0 223.0 223.0 ) _ 200.6 b b

Conc. found, ug/L ND ND ND ND ND ND NB ND 5.7 ND ED Z.Ob 8.2b ND ND

% Recovery 0 0 0 0 0 0 0 0 2.5 0 0 *1.0 4.0 0 0
1,2-Dichlorobenzene-Dg4 d

Conc. spiked, upg/L 236.2° 118.1 118.1 b b b b

Conc. found, ug/L 172.8 63.6 80.1 68.1 79.0 76.1 79.6b 74.9 86.8 59.5 69.4b .106 b 14Bb 83.5 82.7

% Recovery 73.2 §3.9 67.8 §7.7 66.9 64.5 67.4 63.4 73.5 50.4 58.8 89.7 126 70.7 70.0
Biphenyl-D;, 4

Conc. spiked, pg/L 203.2" 101.6 101.6 b b b b

Conc. found, ug/L 162.4 63.4 78.4 66.2 80.4 77.3 107b 73.9 84.3 65.1 52.4b 38.0b 102b 78.9 77.0

% Recovery 80.0 62.4 77.1 65.2 79.2 76.1 106 72.8 82.9 64.1 51.5 37.4 101 77.6 175.8
Pyrene-D,, d

Conc. spiked, pg/L 198.6 99.3 99.3 b b b b .

Conc. found, ug/L 162.8 64.5 74.2 56.3 74.4 73.8 49.6b 72.7 47.8 39.3 35.3b 26.4b 56.2b 82.4 69.8

% Recovery 82.0 65.0 74.7 56.7 74.9 74.4 50.0 73.2 48.1 39.6 35.6 26.5 56.6 83.0 70.3
Chrysene-D,p a

Conc. spiked, pg/L 171.6 85.8 &5.8 b b b b

Conc. found, pg/L 162.0 75.6 69.1 62.8 70.1 53.8 53.8b 46.3 49.1 33.8 31.4b 22.4b 56.5b §5.3 66.5

$ Recovery 94 .4 88.1 80.5 73.2 81.7 62.7 62.6 53.9 57.2 39.5 36.6 26.2 65.8° 64.5 77.5
Perylene-D,o d

Conc. spiked, pg/L 181.2 90.6 90.6 b b b b

Conc. found, ug/L 150.0 88.4 .73.1 82.0 75.7 54.2 46.0b 25.8 75.5 38.6 35.1b 24.0b 44.5b 39.5 72.5

% Recovery 82.8 97.6 80.7 -90.6 83.5 59.9 50.8 28.5 83.3 42.6 8.8 26.5 49.17 43.6 80.0

Not detected.

a N U

Average of duplicate analyses.

Values for perylene were obtained from a third analysis of this
in this extremely dirty sample prohibited accurate quantitation

Large interfering peak prevented determination by GC/FID.
Spike concentration double because sample volume was only 5 L.

sample, in which no dilution was made. Poor peak shape for perylene
in the first two analyses, in which the sample was diluted 1:10.
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TABLE C.9-6.

RECOVERIES OF DEUTERATED SPIKE COMPOUNDS IN ANALYSES OF
EXTRACTS OF SEDIMENT SAMPLES, AS DETERMINED BY GC/FID

Sediment No./Plant No.

8377 8379 8380 8381 8382 8383 8384 8385 8586 8367 8393 8394
C161D C156D B112D C154D C153D C159D B126S Bl41S Bl142S B143S C150D C158D

Phenol-Dg

Conc. spiked, pg/L 35.6a b a b . a  a

Conc. found, pg/L 11.9a 24.0 53.5 9.0b 1'6a 30.8 19.9b 5.9 20.8: 24.7 12.0a 25.0

% Recovery 33.4 67.4 150 25.4 4.4 86.5 53.2 16.6 58.3 69.4% 336 70.2
1,2-Dichlorobenzene-Dy

Conc. spiked, pg/L 35.9. b a b a a

Conc. found, pg/L 9.2. 16.8 25.0 357 20.6a 21.1 15.3b 18.1 15.4a 19.7° 4.0a 18.4

% Recovery 25.6 46.8 70.0 102 57.4 58.8 45.3 50.4 42.7 54.9% 11.2 51.3
Biphenyl-D,,

Conc. spiked, pg/L 33'5a ¢ : a b a ‘ a

Conc. found, yg/L 14.5) 24.6 e z4.z; 26.4, 340 22.7, 28.87 23.0, 28.7: 23.4] 26.9

% Recovery 43.3 73.4 - 72.27 - 78.8 101 67.8 86.0 68.7 85.7 69.9 80.3
Pyrene-Dyo

conc. spiked, ug/L 34.3. c a a b a a a

Conc. found, ug/L 20.1a 34.6 “c 24.2a 27.4a 33.1 ZZ.Sb 22.1 24.0a 26.0a 21.3a 25.6

% Recovery 58.6 101 - 70.7 80.0 96.5 65.7 64.4 70.1 75.7 62.1 74.6
Chrysene-D,,

Conc. spiked, pg/L 33.7 c a - ‘; b a a a

Conc. found, pg/L 25.0 42.6 e 32.4. 3668 38.6 29.4b 32.4a 35é0 3431 25.8a 28.3

% Recovery 74.0° 126 - 9.1 110 115 87.2 95.4° 104 101 76.6 84.0
Perylene-D,,

Conc. spiked, pg/L 332.0

Conc. found, pg/L 27.7: 52.0 ¢ 28.07 30.6: 32.9 29.4: 38,2" '33.92 32.8] 26.00 30.4

% Recovery 81.5" 153 82.5 89. 96.8 - 86.6 112 99.4 96.3 82.8° 89.4

(continued)
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TABLE C.9-6 (continued)

Sediment No./Piant No.

. 8420
8395 8396 8400 8401 8402 8403 8404 8405 8406 8407 Spiked
C151D C169S A109 B113D B124D C157D B119D C160D Al01  Cl64D  water
Phenol-Dg
Cconc. spiked, pg/g b 35.6 b b
Conc. found, pg/g 17.5° 7.5b 24.1 25.8 25.5b 22.7 25.0 22.1 24.6, 28.6 ND
% Recovery 49.2 21.00 67.7 72.5 71.7 63.8 70.2 62.1 69.2 80.3 0
1,2-Dichlorobenzene-Dg
Conc. spiked, pg/g b 35.9 b b
Conc. found, pg/g 10.0 3.9b 17.2 17.0 17.0, 17.1 19.7 15.5 14.6 19.7 ND
% Recovery 27.9 10.8° 47.9 47.4 47.3 47.6 54.9 43.2 40.8° 54.9 0
Biphenyl-D;,
Conc. spiked, pg/g b 33.8 b b .
Conc. found, ug/g 24.6 24.5b 25.4 28.8 27.1b 24.9 29.1 25.4 27.4 30.0 ND
% Recovery 73.4 73.1 75.8 86.0 80.9 74.3 86.9 75.8 81.9 89.6 0
Pyrene-D,o
Conc. spiked, ug/g b 34.3 b b
Conc. found, ug/g -25.1 22.2b 20.0 24.9 26.4b 22.8 25.9 22.3 24.9b 27.0 3.7
% Recovery 73.2 54.7° 58.3 72.6 76.5 66.5 175.5 65.0 72.6 78.7 10.8
Chrysene-D,,
Conc. spiked, ug/g b 33.7 b 6 b
Conc. found, ug/q 27.8 32.3b 21.2 26.6 31.4b 25.4 29.6 25.1 29.5b .4 31.1
% Recovery 82.6 95.9° 62.9 78.9 73.2 78.3 87.8 74.5 87.7 93.2 92.3
. Perylene-D,,
Conc. spiked, pg/g b 34.0 b b
Conc. found, pg/g 26.0 27.2b 23.2 32.2 31 3b 31.6 32.5 30.6 29.5b 36.7 35.3
% Recovery 76.5 79.9° 68.2 94.7 92.2 92.9 95.6 90.0 86.9° 108 104

°Average of duplicate analyses.

Average of triplicate analyses.

€could not be quantitated by GC/FID because interference(s) present.



Tables C.9-7, C.9-8, and C.9-9 provide results of duplicate (or
triplicate) recovery determinations for acid extracts of efflu-
ents, base/neutral extracts of effluents, and sediment extracts,
respectively.

In general, the recovery tables indicate that there is some sample-
to-sample variability in the extraction efficiency of oréanic com-
pounds, probably due primarily to matrix effects. None of the
GC/FID or GC/MS data have been corrected for recovery, but the
reader should be aware that the actual levels of organics in the
samples are probably higher than those stated in the tables, espe-
cially for the sediment samples. The sediment spiking (Table C.9-6)
was performed after freeze-drying, a process in which large gquan-
tities of semivolatile compounds may be lost. The recoveries of
deuterated spikes from a water sample spiked prior to freeze-
drying (sample 8420-spiked water) demonstrate this phenomenon.

C.9.3 GRAV Analysis

Gravimetric analyses were used for quantitative determination of
the mass of organics with boiling points in excess of 300°C. 1In
the case of the effluents, 4 mL aliquots of the concentrated
extracts were evaporated to dryness in a hood and then desiccated
over Drierite® for 24 hours and weighed to constant weight

(0.1 mg). For sedimentsf 3 mL of the GPC fraction 11 concentrate
was used for the GRAV determination. The evaporated residue
weights were then used to calculate the GRAV results in terms of
mg/L of original effluent sample and pg/g lyophillized sediment.

C.9-13
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TABLE C.9-7. DEUTERATED SPIKE RECOVERIES RESULTING FROM DUPLICATE GC/FID
ANALYSES OF ACID FRACTIONS OF FIVE PLANT EFFLUENT

Effluent No./Plant No. .
8193 8193 bup 8193 Avg 8219 8219 Dup 8219 Avg 823 8237 Dup 8237 Avg

B149S B149S B149S B112D  B112D B112D C150D C150D C150D
Phenol-Dg
Conc. spiked, ug/L 223.0 200.6
Conc. found, ug/L 35.0 49.4 - 42.2 53.4 65.4 59.4 33.5 52.0 42.8
% Recovery 15.7 22.1 18.9 23.9 29.3  26.6 '16.7 25.9 " 21.3
8238 8238 Dup 8238 Avg 8239 8239 Dup 8239 Avg
C156D  C156D C156D Cl61D C161D C161D
Phenol-Dg
Conc, spiked, pg/L , ‘ _
Conc, found, ug/L 69.7 82.7 76.2 72.2 66.5 69.4

% Recovery 34.7 41.3 38.0 36.0 33.2 34.6
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TABLE C.9-8.

DEUTERATED SPIKE RECOVERIES RESULTING FROM DUPLICATE GC/FID
ANALYSES OF BASE/NEUTRAL FRACTIONS OF FIVE PLANT EFFLUENT SAMPLES

Effluent No./Plant No.

8193 8193 8219 8219 8237 8237 8238 8238 8239 8239
8193 Dup Avg 8219 Dup Avg 82137 Dup Avg 8238 Dup Avg 8239 Dup Avg
B149S - B1495 Bl49S5S Bl12D B112D B112D C150D C150D C150D Ci56D C156D C156D C161D Cl6iD Cl61D
Phenol-Dg
Conc. spiked, pg/L 223.0 200.6 ) )
Conc. found, pg/L n® W ND ND ND ND ND ND ND ND 3. 2. 6.7 9.6 8.2
% Recovery 0 0 0 0 0 0 0 0 0 0 2. 1. 3.3 4.8 4.0
1,2-Dichlorobenzene-D,
Conc. spiked, ug/L 118.1 :
Conc. found, pg/L 77.3 85.5 81.4 64.3 94.8 79.6 61.9 76.9 69.4 94.8 117 106 142 155 148
% Recovery 65.4 72.4 68.9 54.5 80.2 67.4 52.4 65.1 58.8 80.3 99. 89. 120 131 126
Biphenyl-D,,
Conc. spiked, pg/L 101.6
Conc. found, ug/L 79.9 91.9 85.9 87.7 127 107 50.1 54.6 52.4 37.2 38. 38. 99.2 106 102
% Recovery .78.7 90.4 84.6 86.4 125 106 49.3 S53.7 51.5 36.6 38. 37. 97.6 105 101
Pyrene-D,,
Conc. spiked, pg/L 99.3 )
Conc. found, ug/L 46.9 54.3 50.6 49.6 49. 49.6 34.5 36.1 35.3 24.6 28. 26. 51.9 60.6 S6.2
% Recovery 47.2 54.6 50.9 50.0 50. 50.0 34.8 36.4 35.6 24.7 28. 26. 52.2 61.0 56.6
Chrysene-D;o
Conc. spiked, pg/L 83.0 : 85.8
Conc. found, pg/L 46.3 47.4 46.8 43.5 64. $3.8 31.6 31.2 31.4 21.4 23. 22. $3.2 59.8 56.5
% Recovery 55.8 57.1 56.4 50.6 4. 62.6 36.9 36.4 36.6 24.9 24. 26. 62.0 69.7 65.8
Perylene-D,, .
Conc. spiked, ug/L 85.0 90.6
Conc. found, pg/L bND bND bND 41.8 S0. 46.0 37.2 33.0 35.1 24.5 23. 24. 42.8 46.2 44.5
% Recovery 0 0 46.1 55. 50.8 41.1 4 38.8 27.1 25. 26. 47.2 51.0 49.1

36.

aNot detected.

bSince this sample exhibited a high level of organics, it was diluted 1:10 for the duplicate analyses, which resulted in the
The sample was analyzed a third time without dilution, and perylene-d,;

perylene-d,, spike being below the detection limit.
was found at 25.9 pg/L, or 28.6% recovery.
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TABLE C.9-9. DEUTERATED SPIKE RECOVERIES RESULTING FROM DUPLICATE OR TRIPLICATE
GC/FID ANALYSES OF EXTRACTS OF ELEVEN PLANT SEDIMENT SAMPLES

Sediment B377 Sediment 8381 Sédiment 8382 Sediment 8384
Plant C161D Plant C154D Plant C153D Plant B126S

Run #1 Run #2 Avga Run #1 Run #2 Run #3 Avg Run #1 Run #2 Avg Run #1 Run #2 Run #3 Avg

Phenol-Dg
Conc. spiked, ug/g 35.6
Conc. found, ug/g 12.0 11.8 11.9 10.6 8.7 7.8 9.0 1.8 1.6 1.6 22.7 18.0 16.1 19.9
% Recovery 33.7 33.1 33.4 29.8 24.4 21.9 25.4 4.2 4.5 4.4 63.8 50.6 45.2 53.2
1,2-Dichlorobenzene~D4
Conc. spiked, ug/g 35.9 .
Conc. found, ug/g 9.3 9.1 9.2 3.9 3.6 3.5 3.7 20.6 20.7 20.6 16.8 16.8 15.2 15.3
% Recovery 25.9 25.3 25.6 10.9 10.0 . 9.7 10.2 S57.4 57.7 57.4 46.8 46.8 42.3 45.3
Biphenyl-D;q
: Conc. spiked, pg/g 33.5
Conc. found, pg/g 14.7 14.3 14.5 26.6 23.8 22.2 24.2 26.2 26.5 26.4 25.6 22.4 20.1 22.7
% Recovery 43.9 42.7 43.3 79.4 71.0 66.3 72.2 18.2 79.1 78.8 76.4 '66.9 60.0 67.8
Pyrene-Dg 2
Conc. spiked, ug/g 34.3 b
Conc. found, ug/g 19.8 . 20.4 20.1 b 25.8 22.7 24.2 23.9  231.0 27.4 26.4 20.8 20.4 22.5
% Recovery 57.7 59.5 58.6 - 75.2 66.2 70.7 69.7 90.4 80.0 77.0 60.6 59.5 65.7
Chrysene-D, s
Conc. spiked, pg/g 33.7 b
Conc. found, ug/g = 22.7 27.2 25.0 “b 33.9 30.9 32.4 29.2 44.3 36.8 37.4 26.2 24.6 29.4
% Recovery 67.4 80.7 74.0 - 100.6 91.7 96.1 86.6 131 110 111 77.7 73.0 87.2
Perylene-D,;s
Conc. spiked, ug/g 34.0 b
Conc. found, ug/g 30.9 24.5 21.7 “b 29.4 26.7 28.0 31.9 29.2 30.6 41.9 24.3 22.1 29.4
% Recovery 0.9 72.1 81.5 - 85.6 78.5 82.5 93.8 85.8 89.8 123 7.5 65.0 66.6

(continued)
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TABLE C.9-9 (continued)

Sediment 8385 Sediment 8386 Sediment 8387 Sediment 8393
Plant B141S Plant B142s Plant B143S Plant C150D
Run #1 Run #2 Avg Run #1 Run #2 Avg Run #1 Run #2 Avg Run #1 Run #2 Avg
Phenol-Dg
Conc. spiked, ug/g 35.6
Conc. found, pg/g 5.8 6.0 5.9 23.0 18.5 20.8 27.9 21.5 24,7 12.0 11.9 12.0
% Recovery 16.3 16.9 16.6 64.6 52.0 58.3 178.4 60.4 69.4 33.7 33.4 33.6
1,2-Dichlorobenzene-D,
Conc. spiked, ug/g 35.9
Conc. found, pg/g 17.3 18.9 18.1 15.7 15.0 15.4 19.4 20.0 19.7 4.0 4.1 4.0
% Recovery 48.2 52.6 50.4 43.7 q1.8 42.7 54.0 55.7 54.9 11.1 11.4 11.2

Biphenyl-D,,
Conc. spiked, pg/g 33.5
Conc. found, pg/g 28.5 29.1 .28.8 25.8 20.2 23.0 31.3 26.1 28.7 23.7 23.2 23.4
% Recovery 85.1 86.9 86.0 77.0 60.3 68.7 93.4 77.9 85.7 70.7 69.3 69.9

Pyrene-bu
Conc. spiked, pg/g 34.3
Conc. found, pg/g 21.2 23.1 22.1 24.5 23.6 24.0 22.3 29.6 26.0 21.5 21. 21.3:
% Recovery 61.8 67.3 64.4 71.4 68.8 70.1 65.0 86.3 15.7 62.7 61.5 62.1

e

Chrysene-D,,
Conc. spiked, pg/g 33.7

Conc. found, pg/g 30.8 34.1 32.4 34.0 36.1 35.0 35.1 3a 34.1 25.9 25.7 25.8

% Recovery 91.4 101 95.4 101 107 104 104 98.2 101 76.9 76.3 76.6
Perylene-D,

Conc. spiked, ug/g 34.0

Conc. found, ug/g 42.3 34.2 38.2 41.8 25.8 33.8 43.4 22.1 32.8 30.2 25.7 28.0

% Recovery . 124 101 112 123 75.9 99.4 128 65.0 96.3 88.8 75.6 82.2

(continued)
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TABLE C.9-9 (continued)

Sediment 8396
Plant C169S

Sediment 8402
Plant B124D

Sediment 8406
Plant Al01

Run #1 Run #2 Run #3

Avg Run #1 Run #2 Run #3

Avg Run #1 Run #2 Run #3 Avg

Phenol-Dg

Conc. spiked, ug/g 35.6

Conc. found, ug/g 10.2 6.3 5.9 7.5 25.4 26.1 25.1 25.5 25.7 25.0 23.2 24.6

% Recovery 28.7 17.7 l6.6 21.0 71.3 73.3 70.5 71.7 72.2 70.2 65.2 69.2
1,2-Dichlorobenzene-D4

Conc. spiked, pg/g 35.9

Conc. found, pg/g 4.6 3.6 3.5 3.9 16.7 17.4 16.8 17.0 14.9 14.9 14.1 14.6

% Recovery 12.8 10.0 9.7 10.8 46.5 48.5 46.8 47.3 41.5 41.5 39.3 40.8
Biphenyl-D,o

Conc. spiked, jig/g 33.5

Conc. found, Hg/g - 29.5 22.1 21.8 24.5 28.4 26.9 26.0 27.1 29.8 27.4 25.1 27.4

% Recovery 88.1 66.0 65.1 73.1 84.8 80.3 77.6 80.9 89.0 81.8 74.9 81.9
Perylene-D;,

Conc. spiked, pg/g 34.3 .

Conc. found, Hg/g 25.0 20.7 20.9 22.2 24.6 27.6 27.1 26.4 25.1 25.7 23.9 24.9

% Recovery 72.9 60.3 60.9 64.7 70.0 80.5 79.0 76.5 173.2 74.9 69.7 72.6
Chrysene-Dyp

Conc. spiked, pg/g 33.7

Conc. found, pg/g 37.9 32.7 26.4 32.3 28.2 3. 32.9 31.4 28.6 31.2 28.8 29.5

% Recovery 112 97.0 78.3 95.9 83.7 98.2 97.6 93.2° 84.9 92.6 85.5 87.7
Perylene-D,,

Conc. spiked, ug/g 34.0

Conc. found, ug/g 25.5 28.9 27.1 27.2 35.0 30.0 29.0 31.3 35.0 28.5 25.1 29.5

% Recovery 75.0 85.0 79.7 79.9 103 88.2 85.3 92.2 103 83.8 73.8 86.9
aAvernge.

bCould not be quantitated when undiluted sample was analyzed because column overloading resulted in peaks for
spike compounds being poorly resolved from interferences.



C.10 RELATIVE RETENTION INDICES

Relative retention indices for peaks eluting within the GC/FID
and GC/MS chromatograms were determined in order to compare the
data obtained during the TCO/TCG analyses with GC/MS data and
chromatographic data generated at the Virginia Institute of Marine
Sciences Laboratories by R. J. Huggett. This approach shows the
feasibility of a preliminary identification of components present
in a given extract, based upon this index. A standard mixture of
PNAs was prepared and analyzed several times over the course of
each sample set. Retention times of all sample peaké falling in

the range of the PNA marker compounds [RRIbiphenyl = 100,
RRIphenanthrene = 200, RRIpyrene = 300, RRIchrysene = 400,
RRIperylene = 500, RRIbenzo(ghi)perylene = 600] were automatic-

ally calculated using the HP 3356 Laboratory Automation System.
when long series of runs were scheduled, as was the case with the
56 effluent extracts, PNA marker standards were analyzed at fre-
quent intervals to monitor any retention time shifts. When slight
fluctuations did occur, the relative retention time data were: ‘
corrected for these shifts.

The method adopted by MRC uses the RRIs based on a group of PNA
marker compounds used by the VIMS group. This approach is very
similar to the Kovats indices developed in 1965 by E. Kovats [8].
A similar approach is also discussed by L. S. Ettre [9-11].

[8] E. Kovats, Advances in Chromatography, Vol. 1, J. C. Gidding
and R. A. Keller, eds. Marcel Dekker, Inc., New York, New
York, 1965. pp. 229.

[9] L. S. Ettre, Chromatographia, 6:489%9, 1973.
[10] L. S. Ettre, Chromatographia, 7:39, 1974.
[11] L. S. Ettre, Chromatographia, 7:261, 1974.
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The strength of the present approach lies in the large amount of
data presently available at VIMS on Chesapeake Bay sediment and
fish tissue extract analyses. The data presented in the present
section show the strength of this approach when using state-of-
the-art GC/FID and GC/MS instrumentation. However, other capil-
lary chromatographic/specific detector instrumentation (i.e.,
GC/EC, GC/Hall, GC/PID, etc.) may also be used for screening
large amounts of sample extracts, and these data can also be eas-
ily correlated with capillary GC/MS data through the use of RRIs
generated using the MRC protocol. The major weakness, however,

of this approach is the choice of the PNA marker compounds. A
much more versatile index such as the Kovats Retention Index (KRI),
or that developed by M. Lee [12], eliminates the problem of com-
ponents eluting before biphenyl or after benzo(ghi)perylene. _Ih
the present study, if our approach had been the use of Kovats
Retention Indices, all data obtained could be assigned KRIs, since
the latter index is limited only by the high molecular weight
limit of the chromatographic analysis system. However, components
eluting in the first half of the TCO region could not be assigned
RRIs, since they eluted before the elution time of biphenyl. The
following sections show how the RRIs generated within the present
study could be used for the screening of sample extracts of interest
to the Chesapeake B&y Program, and address several problems in the
implementation of this approach.

C.10.1 RRIs of Deuterated Spiking Compounds

In order to evaluate how reproducible the present RRI approach is
in the analysis of real sample extracts, RRIs of the deuterated
surrogate spiking compounds present in each extract were compared
for all effluent and sediment extracts. Tables C.10-1 through
C.10-4 show the RRIs calculated for pyrene-d;o, chrysene-d;,, and

{12] Lee, M. L., D. L. Vossilaros, C. M. White, and M. Novotny,
Anal. Chem., 51:768, 1979.
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TABLE C.10-1. RELATIVE RETENTION INDICES FOR THREE SURROGATE
SPIKING COMPOUNDS IN PHASE 111 EFFLUENTS

: . . . MRC Effluent workup number . N
Spike compound 8182 8183 8184 8185 8186 ‘8188 8191 8192 8193 8194 8204 8205 8206 8207 8208 8209 8219

Pyrene-d,q 299.12 299.28 299.46 1 300.04 298.22 298.36 298.21 297.42 297.99 298.24 298.01 298.11 298.66 297.84 298.18 298.42

Chrysene-d;, 398.02 397.71 397.98 398.24 398.50 397.23 397.37 397.42- 396.69 397.11 397.37 397.22 397.30 397.42 396.83 397.44 397.53

Perylene-d,;, 497.54 497.94 498.40 NP 499.13 497.40 497.36 497.48 NP NP 497.14 497.22 497.36 497.26 496.44 497.44 497.14

MRC Effluent workup number X c Standard

8211 8212 8217 8218 8219 8225 - 8230 8233 8237 8238 8239 8240 8245 Average Range deviation
Pyrene-d;o 2968.41 298.98 298.23 298.36 298.33 298.34 298.25 298.51 298.25 298.09 298.72 298.64 298.46 298.43 tl1.61 0.53
Chrysene-d, 5 397.41 398.29 396.86 397.13 397.07 397.16 397.19 397.28. 397.42 397.07 397.50 397.31 397.39 397.39 tl1.11 0.41

Perylene-d,, 497.24 497.98 496.90 497.21 497.01 496.99 497.23 497.27 497.04 497.05 497.26 497.22 497.43 497.3¢ 21.79 0.51

®Interference present.
bNo peak, or peak below detection limit.
cRange = %{(Value showing greatest deviation from average) - (average)l}.

TABLE C.10-2. RELATIVE RETENTION INDICES FOR THREE SURROGATE SPIKING
COMPOUNDS IN PHASE III EFFLUENT SPIKING STANDARD

MRC Raw file no. for each analysis- a Standard
Spike compound BAY6  BAY30 BAY58 BAYB0 BAY105 Average Range® deviation
Pyrene-d,q 298.54 297.96 299.96 298.56 298.80 298.76 $1.20 0.74
Chrysene-d, , 397.41 396.75 398.97 397.40 397.66 397.64 11.33 0.82

Perylene-d;, 497.48 - 496.52 498.67 497.06 497.70 497.47 $1.20 0.80

aRange = t[(Value showing greatest deviation from average) - (average)].
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TABLE C.10-3.

RELATIVE RETENTION INDICES FOR THREE SURROGATE
SPIKING COMPOUNDS IN PHASE III SEDIMENTS

MRC Sediment workup number

8377

Spike compound 8379 8380‘ 8381 8382 8383 8384 8385 8386 8387 8393 83§h 8395
Pyrene-d,, 298.62 299.40 1° 299.65 299.09 298.82 298.99 298.67 298.74 298.86 298.45 298.58 298.45
Chrysene-d,, 397.68 398.64 I 399.34 398.38 397.98 398.46 397.71 397.91 397.83 397.50 397.55 397.27
Perylene-d,, 498,07 498.94 I 498.99 498.73 497.97 498.79 498.12‘ 498.29 498.17 497.84 497.63 497.35
MRC Sediment workup number . Standard
8396 8400 8401 8402 8403 8404 8405 8406 8407 Average Range  deviation
. Pyrene-d,, 298.83 298.67 298.70 298.68 298.62 298.66 298.66 298.67 298.70 298.79 10.86 0.29
Chrysene-d,, 598.25 397.75 397.69 397.75 397.68 397.76 397.77 397.79 397.84 397.93 $1.41 0.46
Perylene-d;, 497.98 497.85

497.88 497.77 497.79 497.76 497.86 497.78 497.83 498.07 10.92 0.44

®Interference present.

bRange = 2[(Value showing greatest deviation from average) - (average)].

TABLE C.10~4. RELATIVE RETENTION INDICES FOR THREE SURROGATE SPIKING
COMPOUNDS IN PHASE II1 SEDIMENT SPIKING STANDARD

. MRC Raw file no. for each analysis a Stagdafd
Spike compound CBS6 CBS16 CBS32 CBS35 CBS46 CBS23 Average Range deviation
Pyrene-d, g 298.25 298.90 298.64 298.50. 298.52 298.51 298.55 10.35 6.21
Chrysene-d; o 397.07 397.69 397.54 397.56 397.66 397.44 397.49 10.42 0.23
Perylene-d,, 497.05 498.10 497.68 497.68 497.75 497.50 497.63 10.58 0.34

%Range =

t[(Vaer.showing greatest deviation from average) - (average)].



perylene-d,, in 30 effluent sample extracts, 5 effluent spiking
standards, 22 sediment extracts, and 6 sediment spiking stand-
ards analyzed by the GC/FID method. The standard deviations of
all of these values range from 0.21 to-0.82 RRI units and appear
to be independent of sample matrix effects. For example, the
average RRIs calculated for the three deuterated compounds are
independent of whether the matrix is a clean spiking standard or
a highly contaminated extract of an effluent or sediment sample.

Similar data are shown for RRIs of pyrene-d,,, chrysene-d,,,
perylene~d;,, and anthracene-d,, calculated from GC/MS analysés

of effluent and sediment extracts shown in Tables C.10-5 and
C.10-6. 1In fact, the absolute values of the RRIs calculated for

a given deuterated surrogate spiking compound are within one unit,
whether measured from GC/FID or GC/MS data. 1t should be empha-
sized that the RRIs were calculated using external PNA marker com-
pound standards, and not by spiking the matrix with the marker
compounds as is the standard protocol followed by the VIMS group.
This further shows that the routine analysis of extracts using

the instrumentation described within the present report, is highly
reproducible (at least for PNAs) and thus allows very accurate
determinations of RRIs without contaminating sample extracts with
native compounds .

C.10.2 RRIs of Native PNAs

A number of sample extracts were identified, from GC/MS data to
contain fluoranthene, phenanthrene, and pyrene. Table C.10-7
summarizes the RRIs calculated for these compounds from GC/MS
data (the GC/FID chromatograms were too complex to identify these.
compounds unambiguously). As can be seen, excellent agreement is
observed for the RRIs for fluoranthene and phenanthrene.

C.10-5
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TABLE C.10-5. GC/MS RELATIVE RETENTION INDICES FOR FOUR SURROGATE
'~ SPIKING COMPOUNDS IN PHASE II1 EFFLUENTS

Plant number

Spike compound C150D Cl169D B133S B142S B141S B119D C157D C164D B112D
Pyrene-d,, 298.36 298.36 298.36 298.36 297.89 298.36 298.36 298.36 298.83
Chrysene-d, , 397.91 397.91 397.91 397.39 398.70 397.91 397.91 397.91 398.17
Perylene-d,., 498.02 497.52 498.02 498.02 497.52 498.02 498.02 497.27 498.51
Anthracene-d,, 202.34 201.87 201.87 201.87. 201.87 201.87 201.87 202.34 202.81
Plant number Standard
C155D Al109 C156D Cl61D  B149S Average Range deviation
Pyrene-d,, 1298.83 298.36 298.83 299.06 298.59 298.53 $0.64 0.40
Chrysene-d, , 398.17 397.71 398.17 398.17 397.66 397.99 $0.71 0.30
Perylene-d,, 498.51 499.26 498.51 498.51 498.75 498.01 11.26 0.71
202.34 202.34 202.34 201.88 202.14 10.67 0.30

Anthracene-d,, 202.34

aRange

t[(Value showing greatest deviation from the average) - (average)].
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TABLE C.10-6.

GC/MS RELATIVE RETENTION INDICES FOR FOUR SURROGATE
SPIKING COMPOUNDS IN PHASE III SEDIMENTS

Spike compound

Plant number

C161D C156D C159D B112D C154D C153D Al09 B113D B124D C157D B119D C160D Al101
Pyrene-d;q 299.77 299.77 298.83 é99.76 299.30 299.30 298.82 298.82 298.82 298.82 298.82 298f82 298.82
Chrysene-d, 399.22 399.22 398.44 397.14 397.92 398.70 397.66 397.66 397.66 397.66 397.66 397.66 397.66
Perylene-d,, 499.50 499.50 498.76 497.51 498.76 499.50 498.50 495.50 498.50 498.50 498.50 498.50 498.00
Anthracene-d;, 201.88 202.35 202.35 202.35 202.35 201.88 201.88 202.35 201.88 201.88 201.88 201.88 201.88

Plant number Standard

C164D 812§§ B141S B142S B143S C150D C158D C151D C169S Average Range deviation
Pyrene-d,q 299.06 298.35 298.82 298.82 298.35 298.82 298.82 298.82 298.58 298.95 10.82 0.40
Chrysene-4,, 397.66 397.40 397.66 398.18 396.88 397.66 397.40 397.66 397.66 397.84 £1.38 0.59
Perylene-d;, 498.00 498.50 498.75 498.75 497.51 498.50 498.00 498.00 498.24 498.49 $1.01 0.55
Anthracene-d,o, 201.88 201.88 201.88 201.88 202.35 201.88 201.41 202.00 10.84 0.33

201.41

202.84

aRange = t[(Value showing greatest deviation from the average)

- (average)].



TABLE C.10-7. RELATIVE RETENTION INDICES FROM GC/MS DATA
FOR SOME PEAKS IDENTIFIED AS PNAs

Sediment Relative
Compound identified Plant workup GC/MS - retention

by GC/MS no. no. peak no. index
Fluoranthene Al09 8400 21 284 .24
B112D 8380 10 284.74

C153D 8382 14 284.74

C154D 8381 13 284.74

C159D 8383 11 : 284.74

B126S 8384 . 10 284.25

Average 284 .58

Rangea ) +0.34

Standard dev.b 0.26

Phenanthrene B112D 8380 4 199.35
C153D 8382 9 199.68

C154D 8381 8 199.68

C159D 8383 6 199.68

Bl126S 8384 -7 199.35

Average -199.55

Range 0.20

Standard dev. 0.18

Pyrene B112D 8380 11 298.59

aRange = t[(value showing greatest deviation from average) -
(average)].

bStandard deviation.

c.10-8



C.10.3 RRIs Measured in Two Sediment Extracts

Two extracts from plants B143S and B141S contained large amounts
of aromatic compounds substituted with various lengths of long
chain hydrocarbons. Figure C.10-1 shows a comparison of the GC/
FID and GC/MS chromatograms obtained from analysis of the sediment
from plant B143S. Above each major peak are the RRIs calculated
from the GC/FID or GC/MS data shown. Values of RRIs calculated
from the GC/FID and GC/MS data from plant B141lS are shown in paren-
theses. The good agreement between RRIs generated from GC/MS data
and the fair agreement for RRIs from GC/FID data can be seen in
this figure. This example comparison of sediment extract data
shows at least one problem encountered with the MRC protocol for
effluent analyses and also demonstrates the complexity of the
‘general problem of assimilating such large volumes of information
into an understandable format which can be used by environmental
scientists to study contamination of the Chesapeake Bay Basin.

The major problem encountered with the data shown in Figure C.10-1
is that the RRIs generated from GC/FID data deviate from RRIs
generated from GC/MS data by approximately 7 units in the worst
case shown in the figure. This is a much larger deviation than
was observed for the deuterated surrogate spiking compounds and
the native PNAs shown in Tables C.10-1 through C.10-7. The source
of this deviation is probably due to column overloading of the
sample analyzed by GC/FID which does not occur in the GC/MS anal-
ysis. The reason for this difference is that the GC/FID data were
generated from the injection of nondiluted extracts while the GC/MS
data were generated after first diluting the eixtracts by a factor
of 10. This can be seen from the increased t< *ng at the onset
of the major peaks in the GC/FID chromatogram. However, this is
not due to the classical sample overloading phenomenon, since the
RRIs calculated from GC/FID data are earlier than those calculated
from GC/Ms data. Normal peak overloading causes retention time to

C.10-9
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be shifted to longer retention times [13]. The phenomenon shown
in Figure C.10-1 is due to large amounts of organic material being
deposited on the chromatographic column which changes the retention
characteristics from that of an SE-54 liquid phase to that of the
phase containing the organic matrix of the sample. This change

is not apparent when examining the RRIs of the nonpolar deuterated
PNAs, within the sample, but is apparent when analyzing components
which have a large amount of hydrocarbon pfoperties (such as long
chain alkyl benzenes) shown in Figure C.10-1. This example shows
the necessity to reduce the amount of column overloading by using
wide bore capillary columns and also taking care to dilute samples
which are known to contain large amounts of chromatographable
components.

This example comparison of the GC/FID and GC/MS RRIs for these
two plant sediment samples also shows the complexity of thé data
that are generated from capillary GC/FID and GC/MS analysis of
extracts. Even with the highly computerized data acquisition and
analysis of samples presently employed in the current étudy, no
effort has been made to easily treat the data once it is acquired
and analyzed.

In fact, the time required to display the data shown in Figure
C.10-1, transfer RRIs to the figure, and evaluate the data required
from 8 to 16 hours of an experienced scientist's time. These data
only include 9 minutes of a total of 30 minutes of data collected
for the two sediment samples compared. In order to evaluate the
results of this total sediment extract analysis in a similar manner
would require from 3 to 6 days, or about 1 week (if there were

data in this total analysis time). Considering there are approxi-
mately 50 effluent extracts (base/neutral and acid) and 22 sediment
extracts, a similar comparison of the one sediment extract shown

[13] Fales, H. M. J. Chrom. Sci., 19:26, 1981.
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in Figure C.10-1 with these approximately 70 analyses wouldArequire
more than one-year's time of an experienced scientist. However,

to compare all extracts with the 70 analyses would require approx-
imately 70 years to evaluate in a similar manner. '

The above calculation is obviously of a worst case and certain
assumptions can be made to reduce the numbers of comparisons re-
quired. However, it does demonstrate why any detailed analysis of
the capillary data generated is virtually impossible unless
selected analytes are chosen (such as the PNAs as chosen by the
VIMS group), or unless sophisticated pattern recognition approaches
are employed which reduce the time required for a given comparison.

An interim solution to data interpretation is presently being
employed by VIMS (Hugett, et al.) where they search effluent and
sediment RRI data for components which they have compiled in a
file of known RRIs. However, it should be recognized that this
approach still limits the comparisons to those components which
“are within the file of known RRIs. This obviously reduces the
data analysis time, but at the cost of limiting the analysis to
a finite number of components.

A more complete analysis approach for data interpretation by the
Chesapeake Bay Office would be to develop pattern recognition
approaches for the treatment of chromatographic data, similar to
that developed by Sweeley [14] and Bieman [15] for biological
profiling of body fluids. The general subject of pattern recog-
nition approaches to a wide variety of chromatographic analyses is
not new and is also the subject of a recent symposium given by the
Ohio Valley Chromatography Symposium (June 1982). Not until these

{14]) Sweeley, C. C., N. D. Young, J. F. Holland, and S. C. Gates,
J. Chrom., 99:507, 1974.

[15] Nau, H., and K. Bieman. Anal._Chem., 46:426, 1974.
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methods can be used for data screening (which can also be applied
to all types of analytical and toxicological data) of very complex
environmental samples, will real progress be made in understanding
the sources and potential threats of a wide variety of industrial
~discharges to the Chesapeake Bay Basin.
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C.11 GC/MS ANALYSES OF EXTRACTABLE ORGANICS

C.11.1 1Introduction

All GC/Ms analyses were performed by automated capillary column
chromatography using a Hewlett-Packard 5985-A GC/MS with a 5934
data system, which used Revision C Software and included a 7920
multi-drive disc unit. Since the peaks obtained in capillary
column GC/MS analysis are only a few seconds wide (much narrower
than packed-column peaks), it is necessary to scan the mass
spectrometer at its maximum rate to generate reliable mass spec-
tra -- approximately 4500 spectra for a 40-minute run, depending
on the initial MS scan delay, as compared to perhaps 700 for a
40-minute, packed-column run. A low detection threshold must

also be used to capture the information contained in small peaks,
which combines with the large number of spectra to consume enor-
mous amounts of computer disc space in a given analysis. In

some cases several GC/MS analyses could £fill a data disc cartridge.
Thus, to perform a series of 10 to 20 analyses, using the automatic
injector system, requires the use of several discs for data acqui-
sition. This is only possible in an automated mode on the Hewlett-
Packard system by using the multi-disc drive in which the equivalent
.of up to 19 discs could be accessed simultaneously.

C.11.2 Method

The relevant GC/MS parameters used for the Phase II1I analyses are
summarized below:

30 m fused silica SE-54 WCOT column

Column head pressure, 7-9 psi_ -

MS operating pressure, 1 x 10 5 to 4 x 10 € torr
Septem purge on at 0.5 min

Initial temperature, 50°C

Initial temperature held for 4 minutes

Heating rate, 8°C/min

- Final temperature, 280°C

Cc.1l1-1



- Total analysis time, 40 min

- Injector, splitless mode, temperature, 250°C

- Transfer line temperature, 250°C (fused silica column
through this zone, directly to the MS source)

- Electron energy, 70eV

- Source temperature, 200°C

- A/D rate, 1 measurement/0.125 amu;
scan rate, approximately 0.6 s/scan

- Mass spectrometer scan delay, 3.0 min

The routine procedure used for GC/MS analysis was to transfer

150 pL of the sample extract into 1.5 mL sample vials along with
150 pL of a 100 pg/mL anthracene-d,;, in methylene chloride inter-
nal standard. The vial was capped and placed in the autosampler,
which injected approximately 1 uL into the GC, operating in the
splitless mode.

C.11.3 1Interpretation of Mass Spectra

The following protocol was followed in interpreting the mass
spectral data obtained from the Phase III extracts:

1) Spectra of compounds detected as peaks in the Hewlett-
Packard BATCH program with a 1% to 5% threshold (depending
upon the complexity of the sample) were automatically com-
pared with standard spectra in the computerized EPA/NIH
mass spectral data base using the Probability Based Search
(PBS) software supplied by Hewlett-Packard. A goodness of
fit parameter was generated (1.0 being a perfect match)
for the ten matches closest to 1.0.

2) The results from these searches were reviewed by an exper-
ienced mass spectroscopist using the Hewlett-Packard sup-
plied spectral comparison software, SPDIF, to compare the
sample spectra with the standard spectra identified by the
SEARCH program.
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3) In cases where the spectral agreement was judged to be ade-
quate, compound identities were assigned. . When compound
isomers produced similar spectra, no specific isomer could
be identified based solely upon mass spectral data.

4) In cases where the agreement was not adequate, identifica-
tions were made on the basis of manual interpretation (when
obvious), or compounds were listed as unknown with their
major masses given in parentheses. If a high even mass
was present with odd fragment masses, the even mass was
underlined to indicate a possible molecular ion.

“The approach outlined above was adopted to minimize the cost and
time required for the énalyses of large amounts of capillary chro-
matographic mass spectra by maximizing the use of computerized
data interpretation techniques.

To illustrate the use of this protocol, a section of a total ion.
chromatogram is reproduced in Figure C.1ll-l. The mass spectrum
from the chromatographic peak designated by the arrow was auto-
matically compared with the spectra in the EPA/NIH mass spectral
data base using available Hewlett-Packard software options. The
ouput from this search is illustrated in Table C.1l1-1. The loca-
tion of the unknown spectrum which was searched is shown in the
table as spectrum number 12 in File Reference Number (FRN)

23121. This latter data file was generated from the Hewlett-
Packard BATCH Quantification program which measured the areas

of peaks present in the total ion chromatogram of the original
capillary GC/MS data located in FRN 13121. '

‘Library 3000 listed in Table C.l1l1-1 refers to the EPA/NIH Mass
Spectral Data Base (NSRDS-NBS 63) mass spectral library of over
30,000 compounds. The PBS SEARCH output shown in the table
indicates that 28,767 spectra were searched and seven probable
identifications were found. The seven "hits" are listed in
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Figure C.11-1. Portion of total ion chromatogram obtained from the analysis
of the base/neutral fraction from the effluent of Plant B142S.
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decreasing match order. For each identified compound, the good-
ness of fit value (with 1.0 being a perfect match), is followed
by the compound name and additional information relating to the
location of the standard spectrum and additional parameters cal-
culated as a part of the PBS SEARCH program.

Spectral comparison plots were generated from those "hbest fit"
candiate compounds identified in the computerized search using

the Hewlett-Packard SPDIF program. Three examples of compari-
sons of standard library spectra of three of the four most likely
candidate compounds with the actual spectrum obtained in the anal-
ysis of the extract are shown in Figures C.11-2, C.11-3, and
C.11-4. Figures C.11-2 and C.11-3 show comparisons of two dif-
ferent trichlorobenzene isomers with the unknown spectrum. From
the difference of each of the two spectra plotted in these fig-
ures, it can be seen that less than 30Y% deviations with the two
standard spectra were measured. Since the two standard spectra

of trichlorobenzene isomers are very similar, the identification
of the peak at 11.0 minutes is listed in the effluent table for
this plant as "Benzene,trichloro-(isomer)." Figure C.11-4 gives
an example of the comparison of a compound listed as a possible
identification, with the spectrum of the compound eluting at

11.0 minutes. The fact that the difference spectrum shows 100%
deviations, indicates that the particular computer identification
given is incorrect.

These comparative mass spectral plots were reviewed by an expert
mass‘spectroscopist who, based on experience in mass spectrometry
and mass spectral interpretation, accepted or rejected the
computer-generated identification. In the example, trichloro-
benzene (isomer) was determined to be the proper identification
for the compound in question. It should be emphasized that this
identification is considered to be tentative until confirmed by
the measurement of its relative retention time of an authentic

. standard of isomers of the identified compound using similar
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Figure C.11-2. Comparison of the mass spectrum of the highest matching
compound shown in Table C.11-1 with that of.the'unknown
compound eluting at 11.0 minutes and shown in Figure C.11-1.
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Figure C.11-3. Comparison of the mass spectrum of the third highest matching
compound shown in Table C.11-1 with that of the unknown compound
eluting at 11.0 minutes and shown in Flgure C.1l1-1.
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Figure C.11-4. Comparison of the mass spectrum of the fourth hightest matching
compound shown in Table C.11-1 with that of the unknown compound
eluting at 11.0 minutes and shown in Figure C.11-1.



analytical conditions as those used for the original sample:
extract analysis. '

Some considerations that go into making decisions'on the -identity
of components in effluent and sediment extracts include:

1) Unknown spectrum contains all peaks with intensities
greater than 10% of the base peak in the standard spectrum.

2) All mass intensities of multiplets present in the standard
spectrum must also be present in the unknown spectrum with
. similar relative intensities.

3) Since the DFTPP spectrum in the low mass region is lower
than that given in the EPA criterion for this compound (see:
Section C.11.5), quantitative agreement of ion intensities
was not required for masses below m/e 60. For example, -
Figure C.11-5 compares the spectrum for pentadecane found in
plant B124D sediment extract with that published in the EPA/
NIH mass spectral library. As can be seen, while the mul-
tiplets at m/e 43, 57, and 71 are present in both spectra,
the relative intensities for the lower masses in the spec-
trum generated during Phase III are approximately 50% of those
shown in the standard mass spectral library. However, this
does not prevent the correct identification of this compound.

4) 1f peaké are present additional to those in the standard.spec¥
trum of a compound, then it is assumed that the additional peaks
are due to the presence of an unknown co-eluting compound.

In obvious cases of mixed spectra, the PBS SEARCH program
identified the presence of a mixture of spectra with a "+" in
the column following the match factor. Where mixed spectra '
are confirmed using the spectral comparison program, the major
identified compound was listed along with an estimate of the
percent of the unknown compound present in the mixed spectrum.

C.11-10
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Figure C.11-5. Comparison of the EPA/NIH Library Spectrum of pentadecane
with the compound eluting at 16.7 minutes in Plant B124D
sediment extract. '



Several mass spectra from Phases II and III are shown here to
illustrate those obtained. Figures C.11-6 (Acenaphthylene) and
C.11-7 (Cl-naphthalene)’show the quality of spectra obtained for
most of the compounds identified using the PBS SEARCH program.
Figures C.11-8 and C.11-9 show the spectra of substances which
could not be identified. Due to the large amounts of time gen-
erally required to identify unknown compounds which are not in
the EPA/NIH mass spectral library, no attempt was made to man-
ually determine the structures of compounds not identified using
computer search techniques. However, attempts were made to give
additional information such as the major masses found in the un-
known, the molecular weight if the spectrum appears to contain a
molecular ion, and the presence of nonhydrocarbon atoms. However,
the identification of the presence of chlorine, sulfur, or sili-
con in unknown compounds is based solely upon the occurrance of
multiplet ion patterns which are consistent with the naturally-
occurring abundances of isotopes for these species, and is used
only to give more information about the unknown compound's
spectrum.

The good chromatography generally observed in most water efflu-
ent analyses resulted in relatively pure mass spectra being ob-
tained for most compounds detected in water. However, many
sediment extracts contained a very broadly eluting component or
components which resulted in spectra containing ions from the
broadly eluting components and the narrowly eluting compounds.

An example of this is shown in Figures C.11-10 and C.11-11. The
mass spectrum obtained at the retention time marked by theAarrow
in Figure C.11-10 is shown in C.1l1-11. As can be seen from the
mass spectrum, masses 83, 97, and 109 are major ions in the spec-
trum. Figure C.11-10 also shows the response of these three
masses as a function of chromatographic elution time. This dis-
play shows that the major ion chromatograms of the unknown component
or components, eluting as a very broad hump, have similar shapes
as does the broad hump in the total ion chromatogram. Therefore,
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Figure C.11-6. Mass spectrum of acenaphthylene identified

by comparison with an authentic standard.
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Figure C.11-7. Mass spectrum of C, -naphthalene, tentatively identified

by comparison with a reference spectrum.
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Figure €.11-10. Total ion chromatogram and selected ion chromatograms obtained
from the analysis of the sediment extract from Plant B126S.
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spectra taken of compounds eluting as discrete peaks on the
broadly eluting peak will also contain spectra similar to that
shown in Figure C.11-1. Figure C.11-9 is an example of this
phenomenon. Table D.1-5 in Appendix D gives results for the
base/neutral extract of the Plant Al109 effluent. This unknown
compound gives mass 216 as a possible molecular ion and also lists
the other major ions present in the spectrum. However, most of
the ions listed are due to the broadly eluting hump rather than
the compound of interest. Due to the lack of time and funds for
a more complete analysis, no attempt was made to determine which
of the major ions present in the spectrum of coeluting components
were due to the discrete component measured by the BATCH Quanti-
fying program.

Figure C.11-10 also demonstfates a major difference in the method
of quantification of capillary gas chromatographic/mass spectrom-
etric data and capillary gas chromatographic/flame ionization
detector data. The quantification of mass spectral data given in
tables of Appendix D and E are the results of the Hewlett-Packard
.BATCH program. This program attempts to determine peak areas of
discretely-chromatographable components such és those shown elut-
ing at 29.0 and 33.0 minutes in Figure C.11-10. The areas meas-
ured automatically are those shown in the figure. However, the
shaded areas below each of the two peak are not measured in the
BATCH program and should not be measured if the area of the dis-
cretely eluting compound is of interest. However, the values of
TCO and TCG, measured with capillary-chromatography/flame ioni-~
zation detection, measures the total area of eluting éomponents
which cause a response above a baseline value. For the times
corresponding to the elution of the components at 29.0 and 33.0
minutes, the total areas measured in the TCO and TCG analysis V
include A,y o, and Az; o plus B,g o and Bgs o. In addition, the
total area éf the bro;dly elutiné hump is élso included in the
TCO and TCG analyis, but is not included in any of the areas of
discretely-chromatographable component areas measured from mass
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spectral data. This very important difference in guantitation ex-
plains major differences which occur between the TCO and TCG values
determined with flame ionization detection and the sum of compo-
nents measured from capillary chromatographic/mass spectrometric
data. Although a greater level of confidence can be placed on the
accuracy of some "tentative" identifications than of others, there
is no way to quantify this; cdnsequently, many unknowns for which
no standards have been analyzed are given tentative identifications.

C.11.4 Quantitation of GC/MS Data

The calculations used for determining the concentration of or-
ganics in sample extracts were performed in two ways. All levels
of deuterated spiking compounds were determined using the response
of the molecular ion of each of the compounds, relative to the
anthracene-d10 molecular ion. Therefore, all recovery data were
calculated using authentic standards.

The amounts of all other compounds were determined assuming the
total ion response of each compound to be equal to the response
of the anthracene-d,, internal standard. This latter calculation
was made using the following relationship:

Total ion area X in unknown
Total ion area anthracene-d;g

Concentration of X = concentration Anthracene-d,,

x (sample concentration factor)

The sample concentration factor takes into account the extraction
and concentration of the 10-liter sample to a 10-mL extract or

the extraction of 30 g sediment and final volume of 5 or 10 mL in
the sediment extract. None of these data were corrected for recov-
ery of the deuterated spike compounds.

C.11-5. OQA/QC for Extractable Organics

In Phase II, MRC developed a routine procedure for assessing the
condition of the mass spectrometer and the column in the gas
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chromatograph. The mass spectrometer was tuned approximately
once a week using perfluorotributylamine (PFTBA) which is the
basis for the Hewlett-Packard AUTOTUNE program. The output from
an average tune is shown in Figure C.11-12.

Samples were run in the automated BATCH AQUIRE mode overnight,

and with each batch of samples a system performance standard was’
analyzed. This included the compound decafluorotriphenylphos-
phine (DFTPP) which was analyzed by the Hewlett-Packard program:
DFTPP EPA Criterion Verifier. The ocutput from a typical analysis
by this program is shown in Figure C.11-13. If masses other than
51 and 127 fell outside the ranges for the DFTPP spectrum, the
tuning of the mass spectrometer was re-examined.

- Typically, the m/e 51 and 127 on our instrument fell somewhat
below the normal range specified by the program. This is because
the DFTPP criteria were designed for and tested on Finnigan mass
spectrometers, which use DFTPP as their tuning compound.  The
Finnigan mass spectrometers are typically tuned to optimize sen-
éitivity in the lower mass region. The Hewlett-Packard autotune
program, wich tunes to PFTBA, optimizes sensitivity for higher
mass ions (m/e 219 and 502). This deviation from the DFTPP
criteria poses very little problem in terms of data interpreta- .
tion, once one is aware that intensities of the lower masses should"
not be expected to be as high as in the library spectra. The
higher abundances of high mass ions often facilitates interpreta-
tion since the lower masses are common to a wider variety of
compounds. '

The substances present in the system performace standard were:

(1) 2,6-dimethylphenol, (2) 2,6-dimethylaniline, (3) decanol,

(4) pentachlorophenol, (5) anthracene-d,, added prior to analy-
sis, (6) ocfadecene, (7) octadecane, (8) DFTPP, (9) eicosane, _
(10) heneicosane, (11) pyrene, (12) methyl stearate, and (13) chry-
sene. Figure C.1l1-14 shows a typical chromatogram obtained from
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Figure C.11-13. Computer analysis of mass spectrum of DFTPP.
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the standard. By examining the resolution of the peaks ~20.7 min
and ~24.7 min, and by looking at the tailing of certain peaks
such as decanol and pentachlorophenol, we visually determined the
condition of the column. When the resolution and tailing were
substantially worse than in a new column, the injection port in-
sert was replaced and the front end of the column was broken off
.or‘the column replaced.

In Phase II, to evalute the reproducibility of quantitation using
the BATCH mode for determining peak areas on an actual sample, the
unfractionated acid extract from Bl42S was analyzed 3 times (by
placing portions of the sample plus the anthracene-d,,internal
standard in 3 vials in the autosampler). Taking the mean and the
percent deviation from the mean of the areas of 30 peaks identi-
fied by the BATCH ROUTINE in all 3 samples, it was found that the
average percent deviation was $21%. It was also observed that
the percent deviations from the mean for 8 of these peaks were
substantially above 21Y%. '

For these peaks the chromatograms were re-examind manually, and
it was apparent that due to the complexity of the sample, i.e.,
- overlapping peaks, the computer routine had not correctly identi-
fied the areas to be measured. Wwhen they were measured manually,
the average percent deviation from the mean for these 8 peaks
amounted to 10%. Thus, the deviation one should expect on area
replications by automated peak quantitation routines is approxi-
mately 20%, with greater reproducibility possible if manual analy-
sis is warranted. During Phse 111, the output of the BATCH peak
detection program was visually compared with the total ion chro-
matogram and where relative peak'areas did not agree with relative
peak heights, the areas of the peaks in question were measured
manually.

To evaluate the linearity of instrument response, a sample con-
taining indene was serially diluted, each time, by a factor of 2
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from 292 mg/L to 0.142 mg/L, and the samples were analyzed in the
standard fashion using BATCH mode. A least-squares line was cal-
culated for the actual concentration vs. the total ion area of
the indene peak divided by the m/e 188 area from anthracene-d,,
internal standard (the method always used to compensate for
instrument variations). This gave a slope of 0.0245, an inter-
cept of 0.0721, and a correlation coefficient of 0.998.

The difference between the true concentration at each measurement
and the concentration calculated using the measured area and the
least~squares line was obtained. The mean difference was 4.5 mg/L,
and the mean percent difference was 58Y%. '

This large percent difference reflects the increase in inaccuracy,
when expressed on a percentage basis, at the low concentration
end of the analysis. If one considers only the points with con-
centrations from 2 mg/L to 292 mg/L, the mean percent difference
is 28%.

In order to assess the accuracy of GC/MS quantitation, two stand-
ards were compared with each other. A Supelco phenols standard
was analyzed on 8 February 1981, and a freshly prepared MRC
standard containing many of the same phenols was analyzed on

4 April 1981. 1In both standards the concentrations of the com-
ponents were close to 100 mg/L. Taking the concentrations in

the MRC standard to be correct, the concentrations of the com-
ponents in the Supelco standard were calculated and compared

with their stated values. The substances analyzed included
2-nitrophenol, 2,4-dinitrophenol, 2,4-~dichlorophenol, 4-chloro-
m-cresol, 2,4,6-trichlorophenol,'2,4-dinitrophenol, 4-nitrophenol,
4,6-dinitro-o-cresol, and pentachlorophenol.

Based on MRC standards the average percent deviation of the values
found from the stated values was 28%, excluding 4-nitrophenol,

where 7 mg/L was found vs. the stated 100 mg/L.
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The quantitation of 4-nitrophenol has been a source of difficulty
previously, as it appears to diminish in concenetration with stor- .
age time of the standard. The indication from the comparison of
“standards is that except for a particularly troublesome compound
such as the 4-nitrophenol, the average uncertainty in the quan-

titation of clean samples in which the unknown component is of

comparable concentration to the standard, is apprqximateiy +30%.

Finally, to show what one may expect for retention times of hydro-
carbon, a standard consisting of normal alkanes from Cg to Cgg4
‘was analyzed following the usual procedures. The results are
plotted in Figure C.11-15, where it is seen that the first noimal
alkane that can be identified by the MRC GC/MS analysis procedure
is Cg, b.p. 151°C, and the last one is Cg4, b.p. ~483°C. The
linearity of elution time vs. boiling point is excellent up to -
C3o, at which time the oven temperature reaches its maximum,
causing Cg, and Cz;4 to depart from the linear relationship.

C.11.6 Analysis of Standards

Three standard solutions wereAroutinely.analyzed along with
effluent or sediment extracts in order to verify that good qual-
ity capillary chromatography and mass spectrometric analyses
were being performed on sample extracts. 1In addition, capillary
chromatographic/flame ionization detector system performance was
also verified using the same set of standards analysis. Fig-
ure C.11~16 shows the total ion chroma* >gram obtained from the
analysis of a benzene standard containing all acid priority
pollutants; Figure C.11~-17 shows the analysié of a benzenz stand-
ard containing over 80% of the pesticide priority pollutants
(excluding the Aroclor and toxaphene multicomponent priority
pollutants). Figures C.11-19 through C.11-22 show capillary
GC/F1D chromatograms obtained from the analysis of the system
performance standard, shown in Figure C.11-14, and the three
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Figure C.11-16.

Total ion chromatogram obtained from the analysis of a
200-pg/mL component acid priority pollutant standard.
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Figure C.11-17.

Total ion chromatogram obtained from the analysis of a
100-pg/mL component base/neutral priority pollutant standard.
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priority pollutant standards, shown in Figures C.11-16 through
C.11-18. The identification of selected components is given in
each of the above figures. As can be seen, excellent agreement
was observed between the total ion chromatograms obtained from
capillary GC/MS analyses and chromatograms obtained from capil-
lary GC/FID analyses of these standards. Therefore, the correla-
tion of data obtained from these two analytical techniques should
exclude any differences between chromatography from these two
analytical systems.
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Total ion chromatogram obtained from the analysis of a
100-ug/mL component pesticide priority pollutant standard.
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C.12 BIOACCUMULATION ANALYSIS OF EFFLUENTS

Effluent samples were tested to determine the bioaccumulation
potential of organic constituents. Resulting data provide in-
formation on the potential for bioaccumulation of organic com-
pounds in aquatic species. The data also were used to aid in the
estimation of the severity of toxic effects of organic constitu-
ents; i.e., if compounds are found to be toxic by bioassay tech-
niques and also bioaccumulate, the severity is compounded [16].

The test method used was the octanol/water partition coefficient
high performance liquid chromatographic (HPLC) method described

in the Federal Register [17]. Specific correlations exist between
octanol/water partition coefficients (P) and bioconcentration in.
fish. A compound with a log P greater than or equal to 3.5 indi-

cates a tendency of that compound to accumulate in lipoid tissues.
Other recognized methods to obtain log P include direct measure-
ment of the concentration of the chemical in an equilibrated
octanol/water system.

The HPLC method has an advantage over the direct measurement of
log P because it is a rapid, inexpensive method of identifying,
without previous separation or identification, those mixtures
which contain compounds that pose a potential bioaccumulative
hazard.

Samples extracted in methylene chloride were analyzed for their
‘bioaccumulative potential by HPLC under the following conditions:
utilization of a Waters Radial Pak A column, a 15¥% H,0/85%

'

[16] Bieri, R. H., M. K. Cueman, R. J. Huggett, W. MaclIntyre,
P. Shoa, C. W. Su, and G. Ho. Investigation of Organic Pol-
lutants in the Chesapeake Bay; Report #l1, Grant R806012010,
submitted to the U.S. Environmental Protection Agency, Chesa-
peake Bay Program, Annapolis, Maryland.

[17] Federal Register, 43:243, 18 December 1978.
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methanol mobile phase, a detector wavelength of 254 nm, and a
flow rate of 1.0 mL/min. The samples containing organic con-
stituents are eluted in order of hydrophilicity and increasing
octanol/water partition coefficient.

C.12.1 1Instrument Calibration

The instrument calibration was determined daily by injecting
10.0 yL of a solution containing:

Concentration,

Compound pg/mL
Benzene 215
Bromobenzene 510
Biphenyl 10
Bibenzyl 510
P.p'-DDE 33
PCB - 93

A linear regression equation of the form log P = X log tR + Y was
determined from the retention times and literature log P values
of the above compounds:

concentration in octanol

ere = ; :
vh P concentration in water

when the chemical is in equilibrium between octanol and water and
tR (retention time) is the time from sample injection to maximum
concentration (peak height) of eluted compound. The geometric
mean of the instrument response, expressed as pg/25% full-scale
deflection (FSD) was calculated in order to determine instrument
sensitivity (IS). The results of these calculations are shown

on the following page. Figure C.12-1 gives the plot of log P vs.

log tR.
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r=0.979

1 | 1

i

Figure C.12-1.
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b Hg cm peak b ug/zg

Compound Log P [2] tR Log tR injected height % FSD FSD
Benzene 2.13 4.91 0.6911 2.15 5.5 36.7 1.46
Bromobenzene 2.99 6.10 0.7853 5.10 5.1 34.0 3.75
Biphenyl 3.76 8.30 0.9191 0.10 7.7 51.3 0.05
Bibenzyl 4.81 10.77 1.0322 5.10 6.4 42.7 2.99
p.p'-DDE 5.69 19.67 1.2938 0.33 5.4 36.0 0.23
PCB 6.11 27.16 1.4339 0.93 2.0 13.3 1.75

Geometric mean® = 0.831 pg/25% FSD

3The linear regression equation was determined with a
TI-55 calculator from the literature values of log P
values of log tR.

Texas Instrument
and the determined

Log P = 5.2744 Log tp - 1.1627

Correlation coefficient, r
by,
for these determinations.

cm peak height

9 =
% FSD FSD (in cm)

cpg/25% FSD determined by:

x 100

0.9795

% FSD = Percent full-scale deflection, FSD 15 cm on the recorder used

o - s 25
Hg/25% FSD = pg injected x TFSD
Yeometric mean = © 1.46)(3.75)(0.05)(2.99)(0.23)(1.75) 83

The instrument sen51t1v1ty (IS) in pg equals X, the number of liters of

water to be extracted for a mean sensitivity of 1 ppb.

C.12.2 Example of a Typical Analysis

One liter of water sample was extracted with three,

50-mL portions

of methylene chloride. The extract was dried by passing through a

column of sodium sulfte and the volume was reduced to 1.0 mL. A

ten-microliter (10-uL) portion of this extract was analyzed by

HPLC. The chromatogram in Figure C.12-2 shows that 23 peaks

eluted within 44.08 minutes. The results and calculations from

this analysis are tabulated on page C.12-6.

c.12-4



START

=

IHJ

-
[0 4]

-t

.38

3.6¢9

4.88

6.75

" 9.39

18.44

13.02

Figure C.12-2.

17.62

RT ARER
1.38 145
. 1.97 1299
3.6° 1123288
3.91 146288
4.88 63388
S.98 18838
6.36 12678
6.7S 46628
7.43 6922
7.78 5995
8.79 14878
9.39 -58748
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HPLC chromatogram for a typical

bioaccumulation potential analysis.
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adj.2 - Est.

Peak peak p conc Potential for
Peak Lo Calcd. height, height, FSD", index”, _bioaccumulation
No. R 9 tl'( log P cm cm % ppb  positive/negative
1 1.38 0.1399 -~0.35 0.15 14 91 4 -
2 1.97 0.2945 0.39 1.4 130 850 34 -
3 2.38 0.3766 0.78 1.2 110 730 29 -
4 3.69 0.5670 1.69 >15 >1,400 >9,100 >360 -
5 3.91 0.5922 1.81 >15 >1,400 >9,100 >360 -
6 4.88 0.6884 2.26 7.8 © 710 4,700 190 -
7 5.90 0.7709 2.66 2.8 260 1,700 68 ~
8 6.36 0.8035 2.81 3.4 310 2,100 83 -
9 6.75 0.8293 2.93 9.1 830 5,500 220 -
10 7.4 0.8710 3.13 2.0 180 1,200 49 -
11 7.76 0.8899 3.22 1.9 170 1,200 46 -
12 8.79 0.9440 3.48 2.4 220 1,500 58 -
13 9.39 0.9727 3.62 8.3 760 5,000 200 +
14 10.44 1.0187 3.83 1.4 130 850 34 +
15 11.25 1.0512 3.99 0.5 46 300 12 +
16 12.25 1.0881 4.16 0.5 46 ~ 300 12 +
17 13.08 1.1166 4.30 0.7 64 430 17 +
18 13.88 1.1424 4.42 0.4 36 240 10 +
19 14.75 1.1688 4.55 0.4 36 240 10 +
20 17.62 1.2460 4.92 0.4 36 240 10 +
21 19.50 1.2900 5.13 0.2 18 120 5 +
22 26.00 1.4150 5.72- 0.15 14 91 4 +
23 44.08 1.6442 6.81 2.4 220 1,500 58 +
a . VE x H
Adjusted Peak Height = v
1
where vE = volume (L) of methylene chloride extract after volume reduction
V:t = volume (ML) injected (normally 10 uL)
H = peak height (cm)

If the volume of water extracted does not equal X, the adjusted peak height can be
determined by: :

e _x
Adjusted Peak Height = VEy x H
1 W
vhere vE = volume (yL) of methylene chloride extract after volume reduction
VI = volume (ML) injected (normally 10 uL)
H = peak height (cm) : .
X = experimentally determined from instrument sensitivity (L)
vw = volume of water extracted (L)
: - 2djusted cm peak height
By psp Y] x 100
CEstimated concentration, ppb = ‘%

This calculation is based on the experimentally determined instrument sensitivity
tivity and may be in error by 2 orders of magnitude or more due to the varying UV
response of different compounds at 254 nm.

dA positive response is defined as an instrumental response greater than or equal
to 25% full-scale deflection in the region of log P greater than or equal to 3.5.

Figure C.12-2 (continued)



c.12.3 Samplé Calculation for Peak 23 (44.08 min) of a Typical
Samgle

C.12.3.1 Instrumental Response--

Adjusted Peak height = V§ x %— x H
I w
VE = 1,000 pL
VI = 10 uL
H=2.4 cm
X =0.911 L
V., = 1.0 L

-

1,000 pL 0.911 L

Adjusted Peak height = 10 oL XT0L

X 2.4 cm

Adjusted peak height

220 cm

adjusted cm peak height % 100
FSD (in cm)

% Full-scale deflection =

= 220 cm

15 om x 100

% Full-scale deflection 1,500
Note that this calculation results in %FSD >100%.

C.12.3.2 Determination of Log P--

tR = 44.08; Log tR = 1.6442

Using the linear regression equation Log P = 4.7565 Log tR
-1.0109, the value for log P is 6.81.

'Therefore, Peak 23 gives a positive response since the instru-

mental response is greater than or equal to 25% of the full-scale
deflection and the value of log P is greater than or equal to 3.5.

Co 12-7



C.12.4 Data Correlation

An attempt was made to determine the chemical identity of the
positive bioaccumulation responses found in the samples. The
chemical structure of the presurvey compounds and GC/MS identi-
- fied compounds listed with their literature value log P [18-26].

(18] Gould, R. F., editor. Biological Correlations -~ The Hansch
Approach. Adv. Chem. Ser. #114. American Chemical Society,
Washington, D.C., 1972.

[19] Veith, G. D., and D. E. Konasewich. Structure-Activity
Correlations in Studies of Toxicity and Bioconcentration
with Aquatic Organisms. International Joint Commission Pub-
lication, Windsor, Ontario, 1975. 347 pp.

[20] Carlson, R. M., H. L. Kopperman, and R. E. Carlson. Struc-
ture Activity Relationships Applied. '

[21] Neeley, W. G., D. R. Branson, and G. E. Blau. The Use of the
Partition Coefficient to Measure the Bioaccumulation Potential
of Organic Chemicals in Fish. Environ. Sci. Technol. 8:1113-
1115, 1974.

[22] Chiou, C. T., V. H. Freed, D. W. Schmedding, and R. L. Kohnert.
Partition Coefficient and Bioaccumultion of Selected Organic
Chemicals. Environ. Science and Technol. 11(5):475-478, 1977.

[23] Vieth, G. D., and N. Austin. Detection and Isolation of Bio-
accumulable Chemicals in Complex Effluents. In: Identifica-
tion and Analysis of Organic Pollutants in Water, L. H. Keith
ed. Ann Arbor Science Publishers, Inc., Ann Arbor, Michigan,
1976. pp. 297-302. ‘

[24] Hansch, C., and T. Fujita. A Method for the Correlation of
Biological Activity and Chemical Structure. J. Am. Chem. Soc.,
86:1616-1626, 1964. :

[25] Leo, A., C. Hansch, and D. Elkins. Partition Coefficients
: and Their Uses. Chem. Rev., 71:525-616, 1976.

[26] Hansch, C. Computerized Printout of Log P Values by Increas-
ing Log P and Increasing Molecular Carbon Content. Pomona
College, Claremont, California.
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The actual log P values found in the samples were then compared
with this information, and any potential correlations were noted.
Experiments conducted at MRC indicated that the HPLC technique
for log P and the published literature values agreed 10.05 for
polar compounds which are typially more bioaccumulative than
nonpolar ones. This number was used as the criteria for deter-
mining any correlations.

In addition, log P values found in the samples which had no poten-
tial presurvey or GC/MS compound correlation were compared to the
log P literature to attempt to tentatively identify the species,
using the 10.05 criteria while looking in the literature for com-
pounds of a similar nature to those identified by GC/MS (e.g.,
compounds that could be a wastewater treatment or extraction
artifact of a previously identified compound).

C.12.5 QC/QA For Bioaccumulation Analysis

The following QC/QA procedures were practiced when pérforming
Phase II1I bioaccumulation potential analyses:

(1) The instrument sensitivity (pg/25% full-scale deflection)
was determined daily by duplicate injection of a standard
solution containing 215 ug/mL benzene, 510 upg/mL bromo-
benzene, 10 pg/mL biphenyl, 510 pg/mL bibenzyl, 33 pg/mL
p.p'-DDE, and 93 pg/mL PCB.

(2) The linear regression equation was determined daily from
the values obtained from the log of the retention times
and the Federal Register log P values for the calibration
standards.

(3) A minimum of 10% deionized water blanks were run with each
set of analyses.

C.12-9



(4) A minimum of 10% deionized water spikes (Federal Registe:
calibration standards) were run with each set of analyses.

(5) A minimum of 10% duplicate analyses were run with each set
of analyses.

C.12-10



C.13 BIOACCUMULATION FRACTIONATION '

In order to identify the potentially bioaccumulative compounds
present in the effluent samples, the methylene chloride extracts
were separated and fractionated by high performance liquid‘chroma-
tography (HPLC). Each fraction was extracted and the extracts
were analyzed by GC/Ms.

C.13.1 Method Development

A mixture of six compounds used to calibraté the HPLC response.
used in the bioaccumulation studies, was used to develop an ex-
traction method for the identification of major components in
HPLC-fractionated samples. The standard solution contained ben-
zene at 215 ppm, bromobenzene at 510 ppm, biphenyl at lolppm,
bibenzyl at 510 ppm, p,p'-DDE at 33 ppm, and 2,2',4,5,5'4penta-
chlorobiphenyl (PCB) at 93 ppm in hexane. One hundred micro-
liters of this standard solution was added to 25 mL of a methanol/
water (85/15) solvent system identical to that used for HPLC sep-
aration and fractionation. The spiked methanol/water solution was
concentratedAto approximately 8 mL using a Kuderna-Danish appa-
ratus. Three, 3.5-mL portions of methylene chloride were used to
extract the concentrated methanol/water solution. After extrac-
tion, the methylene chloride extract was dried and concentrated
using either a stream of dry nitrogen or a Kuderna-Danish evap-
orator. Table C.13-1 summarizes removeries measured using these
two concentration steps. Generally better recoveries were ob-
served using Kuderna-Danish evaporation which was therefore used
for the concentration of the methylene chloride extracts of frac-
tions from Plants B112D, B149s, Bl41ls, C161D, C150D, and B119D.

C.13.2 HPLC Fractionation

The methylene chloride extracts from selected plant effluents
were separated by HPLC and automatically fractionated using a

C.13-1



TABLE C.13-1. EXTRACTION RECOVERIES

Percent recovery

Nitrogen Kuderna-Danish
Compound evaporation evaporator
Bromobenzene 0 0
Biphenyl 59.2 81.9
Bibenzyl : 80.0 113
p.p'-DDE 66.9 87.7
2,2',4,5,5'-PCB 71.7 97.8

Hewlett-Packard 1084B liquid chromatograph and a fraction collec-
tion accessory. Ten, 10-pL injections were made, and two to five
fractions per extract were collected. The decision as to which
fractions to separate was effected by the amount of the compound
present and the calculated Log P values. The HPLC fractions were
extracted according to the procedure described in Cc.13.1 and ana-
lyzed by GC/MS.

C.13.3 Results

The extracts of the HPLC fractions were analyzed by capillary GC/MS.
The method blank, instrument blank, and fraction extracts contained
large amounts of well resolved peaks which did not interfere with
the determination of the major components of the plant fractions.

C.13.3.1 Plant B14S9S-~

Figure C.13-1 shows the HPLC chromatogram of the methylene chlo-
ride extract of Plant B149S effluent with the four fractions .
indicated. The approximate Log P range of the components in the
fractions were: A

Fraction Approximate log P fangg

1 3.6 to 3.8
2 4.2 to 4.5
3 4.9 to 5.0
4 5.7 to 5.8

C.13-2
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Figure C.13-2 compares the total ion chromatograms obtained from
the analysis of the method blank and four fraction extracts of
Plant B149S. The major components of fraction 1 are 1~ and 2-
methyl naphthalene which elute between 13 and 14 minutes. The
small component eluting at approximately 14.8 minutes is biphenyl.
The literature Log P value of biphenyl is 3.76 which agrees with
the 3.6 to 3.8 Log P range of fraction 1. The major components of
fraction 2 which elute in the 15 to 16 minute range, are dimethyl
naphthalene isomers. The group of peaks which elute between 9

and 11 minutes are tetramethyl'benzene isomers.

Fraction 3 of the Plant B149S extract contains a large number of
low-level components. The compounds which elute between 17 and
18 minutes are trimethyl naphthalene isomers. Those which elute
between 10 and 14 minutes have not been completely identified.
However, dimethyl tetrahydronaphthalene appears to be'present.‘

Fraction 4 of the Plant B149S extract also contains a large num-
ber of components. The major component which elutes at 11.4 min-
utes ié n-dodecane (C,;, normal hydrocarbon). The other compounds
which elute between 12 an 15 minutes also appear to be hydro-
carbons, however the levels are too low to attempt identification.

We were not requested to analyze completely the acid and base/
neutral fractions from Plant B149S. However, capillary GC/Ms
data were acquired for these extracts, due to the very high TCO
values obtained. Figure C.13-3 shows the molecular ion chromato-
grams for methyl napthalene and dimethyl naphthalene isomers _
obtained from the analysis of capillary GC/MS data of the diluted
base/neutral extract from Plant B149S. As can be seen, large
amounts of these two compounds are present in the base/neutral
extract. Note that the relative intensities of the m/e 142 mass
chromatogram are very similar to the total ion chromatogram ob-
tained from analysis of fraction 1 and that the relative intensi-
ties of the peaks in the m/e 156 mass chromatogram are very

C.13-4
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similar to the major components in fraction 2 (exclusive of the
large impurity peaks). '

C.13.3.2 Plant Bl1l2D--

Figure C.13-4 shows the HPLC chromatogram of the methylene chlo-
ride extract of Plant B112D effluent with the four fractions indi-
cated. The approximate Log P fanges of the components in the
fractions were:

Fraction Approximate log P range
1 4.1 to 4.5
2 4.9 to 5.1
3 5.3 to 5.6
4 5.8 to 5.9

Figure C.13-5 compares the total ion chromatograms obtained from
the analysis of the method blank and four fraction extracts of
Plant B112D. Only the first fraction of the Plant B112D effluent
contained significant amounts of chromatographable compounds in
excess of those found in the method blank. The compounds eluting
between 15 and 16 minutes are dimethyl naphthalene isomers. The
prominent peak at 16.5 minutes is acenaphthene. The peak at.

18.1 minutes is fluorene and the peak at 20.9 minutes is phenan-
threne. Experimentally determined Log P values for acenaphthene,
fluorene, and phenanthrene are 4.15, 4.11, and 4.30, respectively.
These values agree with the approximate Log P range of 4.1 to 4.5
for fraction 1. The concentration of acenaphthene in the otiginal
water sample, based upon the analysis of fraction 1, is approxi-
mately 450 pg/L. This is in good agreement with a value of

302 pg/L measured for this compound in the base/neutral extract
of this plant's effluent and further demonstrates the feasi-
bility of this approach in the identification of high levels of
possible bioaccumulating compounds.

C.13-8
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€C.13.3.3 Plant B119D--

Figure C.13-6 shows the HPLC chromatogram of the methylene chlo-
ride extract of Plant B119D effluent with the two fractions indi-
cated. The approximate Log P range of the components in the
fractions wvere:

Fraction Approximate log P-rahgg
1 3.5 to 3.6
2 3.9 to 4.0

Figure C.13-7 compares the total ion chromatograms obtained from
two fractions from the extract of Plant B119D effluent with an
HPLC method blank. The blank gave compound peaks at 14.8 min,
16.4 min, 17.9 min, 19.4 min, and 20.7 min attributed to C, -
Cys=, Cy6=-, Cy17-, and C,g-alkanes, respectively. The compound
eluting at 20.6 min is the anthracene-d,, internal standard which
is added prior to GC/MS analysis. No measurable components in
Plant B119C were detected in excess of the hydrocarbon contamina-
tion present in the blank.

C.13.3. 4 Plant Bl141S--

Figure C.13-8 shows the HPLC chromatogram of the methylene chlo-
ride extract of Plant B141S effluent with the five fractions indi-
cated. The approximate Log P range of the components in the
fractions were:

Fraction Approximate log P range

1 3.2 to 3.4
2 3.4 to 4.5
3 4.5 to 5.5
4 5.7 to 5.8
5 6.9

6.8 to

Figure C.13-9 compares the total ion chromatograms obtained from
the analysis of the five fractions of the Plant B141S extract.
Only fractions 1 and 2 contained measurable components in excess
of the impurities present in these extracts.
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Figures C.13-10 to C.13-13 compare mass spectra of the four com-
ponents from Plant Bl41S extracts with compounds producing similar
mass spectra in the EPA/NIH mass spectral library. Only the com-
ponent eluting at 22.9 minutes in the first fraction produced a
mass spectrum (Figure C.13-10) which agreed well with a library
spectrum. This component was identified as hexadecanoic acid.

The spectra shown in Figures C.13-11 and C.13-12 appear to be of
alcohols and the spectrum shown in Figure C.13-13 appears to be
similar to that identified as hexadecanoic acid. Therefore, it

is probably also a carboxylic acid.

C.13.3.5 Plant B150D-- ‘

Figure C.13-14 shows the HPLC chromatogram of the methylene chlo-
ride extract of Plant B150D effluent with the two fractions indi-
cated. The approximate Log P range of the components in the
fractions were: o

Fraction Approximate log P range
- 3.5 to 3.6
2 4.2 to 4.3

Figure C.13-15 compares the total ion chromatograms from two
fractions of the bioaccumulation extract of Plant Cl50D with an
HPLC method blank. The mass spectra of the components in Plants
B141s and QISOD fractions were the same for both sets of extracts.

C.13.3.6 Plant Cl61D-~

Figure C.13-16 shows the HPLC chromatogram of the methylene chlo-
ride extract of Plant C161D effluent with the two fractions ihdir
cated. The approximate Log P values of the components in the
fractions were: A ’

Fraction Approximate log P range
1 3.4 to 3.6
2 6.7 to 6.8
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Figure C.13-10. Comparison of the mass spectrum of the compound eluting at 22.9
minutes, present in the first fraction of the bioaccumulation
.extract of effluent B141S, with that of hexadecanoic acid.
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Figure C.13-17 compares the total ion chromatograms obtained from
two fractions of the bioaccumulation extract of Plant C161D. The
mass spectrum (Figure C.13-18) of the compound eluting at 25.3 min-
utes present in the first fraction agrees Qith hexadecanoic acid
(Figure C.13-10).

Fraction 2 showed no compounds present other than those found in
the method blank. This could be explained by a) the componenté
have a very large UV absorption at 254 nm giving an inaccurate
indication of the actual amount of material present, or b) the
component is not gas chromatographable.

C.13.4 Conclusion

From the capillary GC/MS analyses of base/neutral and acid ex-
tracts shown in Appendix D, it is concluded that long chain fatty
acids or high molecular weight alcohols, are probably not the com-
ponents which are being measured in the bioaccumulation fractions
from Plants C150D, C161D, and B141S. Since the levels of total
organics present in these three plant extracts, as measured using
capillary GC/MS analysis techniques, are approximately one order
of magnitude less than those levels measured for the extracts of
Plants B112D and B149S, and these latter plants showed only barely
detectable components in excess of the large hydrocarbon inter-
ferences present in the various extracts, thefe appears to be
inadequate levels of detection for these lower concentrations of
components,in plant extracts.

The results, however, for Plant B149S show the feasibility of
identifying major components which may be detected in the bioaccu-
mulation analysis of water extracts. However, the sensitivity

for this overall procedure is not very high. Both the results
from the direct capillary GC/MS analysis of the diluted plant
extract and of the fractionated plant extracts indicate that

there is approximately 400 pg/L methyl naphthalene isomers and

C.13-26



LZ-€T°O

Fp"' N - 013 Y - 1000
!
ci61D-F2
13500
10- j | H J \ |
500 ‘ — _
C161D-F1
13499
10~
soo |J L) ¥ ¥
L) ¥
TIME |15 16 17 18 19 20 21 B2 B3 24 &S5 26 27 28 3 30

Figuré C.13-17. Comparison of total ion chromatograms obtained from two fractions
of the bioaccumulation extract of effluent C161D.



8Z2-€T1°O

FRN 13499

LARGST 43
LuST 43

SPECTRUM 2461

RETENTION TIME 2.3

?3.3,100.0 60.3, 51.1% 7.3, 42.5 129.3, 38.1

e27.5,

2.0 241.5, 7.1 £84.7,

11.0 28s.7, 1.7
PAGE 1 V¥ » 1.00

100,

L

80%
-

60,

40,

890 100

120 . 140 169

Figure C.13-18.

Mass spectrum of compound eluting at 25.3 minutes
present in the first fraction of the bloaccumulatlon

extract of effluent C161D.



600 ug/L dimethyl naphthalene isomers. The limit of detection
for components in the fractionated sample is approximately one
order of magnitude below this level. However, the large‘impurif
ties in the solvents, and the limited amount of sample which can
be fractionated in a reasonable period of time, result in this
analytical technique only being applicable to gross components
of a water extract. If the capillary GC/MS analysis of the ori-
ginal plant effluent extract were conducted for a defined group
of suspected bioaccumulating compounds, levels of detection for
compounds such as PAHs and PCBs would be on the order of 1 ug/L.
Thus, this latter approach is more applicable to bioaccumulating
compounds which need to be detected in the low- or even sub-ppb
range.
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C.14 AQUATIC TOXICITY ANALYSES OF EFFLUENTS

C.14.1 Mysid Shrimp Assay

Marine toxicity tests were conducted at E.G.&G. Bionomics Marine
Research Laboratory (BMRL), Pensacola, Florida, to determine the
acute effect on mysid shrimp Mysidopis bahia of efflﬁenf samples
collected in the Chesapeake Bay area. Eight samples were col-
lected from the State of Maryland and 10 samples from the State
of Virginia. Of the 10 samples collected in the State of Virginia
-the toxicity of those from Plants A109, B119D, and C161D was also
evaluated using fathead minnows as described in Section C.14.2.

C.14.1.1 Sample Collection and Shipping--

At each site a 10-gallon (38-liter) sample was collected in
5-gallon polypropylene cubitainers. Following collection, sam-
ples were packed in ice and shipped to BMRL via air freight.
Upon receipt at the BMRL facility, samples were stored at 4°C
until the bioassay testing was started. '

C.14.1.2 Experimental Methods--

Methods for th 96-hour static tests were based on those given in
"IERL-RTP Procedures Manual: Level 1 Environmentélessessment ‘
(Second Edition)" [27]. The criterion for toxic effect was death
of the shrimp, and test results are expressed as 24-, 48-, 72-,
and 96-hour LCg;, effluent concentration (the concentration of
sample estimated to be lethal to 50% of the test organisms at the
specified exposure duration).

[27]) Lentzen, D., D. Wagoner, E. Estes, and W. Gutknecht. IERL-
: RTP Procedures Manual: Level 1 Assessment (Second Edition).
EPA-600/7~78-201, U.S. Environmental Protection Agency,

Research Triangle Park, North Carolina, 1978.
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Juvenile mysids were isolated from adults and were acclimated in
flowing, natural seawater until testing was initiated. The ani-
mals were estimated to be six to nine days old at test initiation
and appeared to be in excellent condition.

Twenty-four hours prior to testing, the salinity of each effluent
was adjusted with Rila Marine Mix to a salinity that was approxi-
mately that in which test animals were being cultured and main-
tained. Artificial seawater used in control tanks and for dilu-
tion was deionized water containing an amount of Rila Marine Mix
equivalent to the amount that had been added to the effluent
sample. It was prepared 24 hours prior to test initiation.

Shrimp were definitively tested at nominal effluent concentra-
tions of 3% to 100% (expressed a percentage of effluent in arti-
ficial seawater on a volume/volume basis). Test concentrations
were prepared by adding appropriate volumes of effluent to each
test container and diluting to the appropriate concentration with
artificial seawater. A Rila Marine Mix control was also prepared
by adding an equivalent amount of salts to deionized water as had
been added to each effluent sample for purposes of salinity
adjustment. ’ '

Toxicity tests were conducted in one-liter covered glass beakers,
each of which contained one liter of test solution or control
(artificial) seawater. Test solution temperature was maintained
at 22 $1°C, and aeration was not provided. Five animals were
tested per jar. '

C.14.1.3 Quality Control/Qpéligy Assurance Aspects--

For purposes of evaluating effluent toxicity data quality, all
tests were run in triplicate. 1In addition, control beakers were
used, each containing 100% artificial seawater.
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C.14.1.4 LCg,_Calculation--
When data were amenable, LCg, values and their 95% confidence

limits were calculated by digital computer. The computer program
estimated LCg, Vvalues by one of three statistical techniques in
the following order: moving average angle analysis, probit anal-
ysis, or binomial probability. The method selected was determined
by the characteristics of the data, with the presence or absence of
0% and 100% shrimp mortality and the number of concentrations in
which mortality between 0% and 100% occurred setving as criterion
for selection [28]. The computer scanned the data, identified the
most suitable method, and performed the required calculations.

C.14.2 Fish Assay (Fathead and Sheepshead Minnows)

Effluent samples from 13 industrial operations or sewage treat-
ment plants in the Chesapeake Bay area of Virginia were collected
and transported to the State Water Control Board's (SWCB) bioassay
facility in Richmond. Tests were conducted on 12 of the effluents
to estimate their acute toxicity to fathead minnows, while the
toxicity of the remaining effluent stream (Plant C153D) was esti-
mated using sheepshead minnows as the test species. In addition,
the toxicity of three of these effluents (Plants Al109, B119D, and
C161D) was also evaluated using the mysid shrimp assay procedure
described previously in Section C.14.1.

C.14.2.1 sample Collection and Shipping--

At each site a 110-gallon (416-liter) sample was collected and
stored in upright 55-gallon (208-liter) tanks constructed of
linear polyethylene. After collection and during storage, these
tanks were sealed to prevent loss of voiatile components from the

[28] sStephan, C. E. Methods for Calculating anchso, ASTM,
Aquatic Toxicology and Hazard Evaluation. ASTM STP 634,
F. L. Mayer and J. L. Hamclink, eds., 1977.
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samples. A submersible pump was used to fill each sample con-
tainer, and all connective tubing was polyethylene-lined plastic
(VEV-A-LINE V-HT®). Due to relatively short transport times and
potential experimental problems associated with rewarming the
effluent sample to the test fish acclimation temperature, samples
were not refrigerated during transport to Richmond or subsequent
storage.

The duration between sample collection and start of biocassay test-
'ing was usually less than three hours. To eliminate potential
toxic effects due to the presence of residual chlorine, chlori-
nated samples were aerated for 24 to 48 hours, until total chlo-
rine residual was 0.1 mg/L or less. One chlorinated sewage
effluent sample was tested immediately upon receipt at the SWCB
facility. ‘

C.14.2.2 Experimental Methods--
The detailed basis for the fish toxicity testing methods can be

found in "Methods for Acute Toxicity Tests with Fish, Macroin-
vertebrates and Amphibians" [29] and "Methods for Measuring the
Aute Toxicity of Effluents to Aquatic Organisms" [30]. A 96-hour
static test was employed with the following modification: after
48 hours of test species exposure, the test solutions were renewed
using an aliquot of the initial 110-gallon sample.

The test fish speéies for all effluents except Plant C153D was the
fathead minnow, Pimpehales promelas. Because of the salinity of
sample C153D, a brackish water species, the sheepshead minnow,
Cyprinodon variegatus, was used. Fathead minnows were obtained

[29] Stephen, C. E. Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians. EPA-600/3-75-009, U.S.
Environmental Protection Agency, 1975.

[30] Peltier, W. Methods of Measuring the Acute Toxicity of Efflu-
ents to Aquatic Organisms. EPA-600/4-78-D12, U.S. Environ-
mental Protection Agency, 1978.
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from Kurtz's Fish Hatchery, Elverson, Pennsylvania, and acclimated
in the test dilution water at the SWCB bioassay facility. The
sheepshead minnows were captured, wild stock, from a tidal creek on
Virginia's Eastern Shore (Accomack Coﬁnty). Batches of fish were
.treated for specific pathogens only when necessary; no general
prophylaxis was administered. All fish appeared healthy, and pre-
vious observed mortality rates were well within tolerances .when

the tests were begqun. ‘

Fathead minnows were held in continuous-flow 135-gallon (500-liter
fiberglass raceways prior to the tests. The water supply to these
raceways and also that used to make all test dilutions was tap‘
water obtained from the City of Richmond Public Utilities. Prior
to use in the holding tanks, this water was treated with carbon
filtration, ultraviolet light, and diffused air.

Sheepshead minnows were held in a recirculating, salt-water hold-
ing tank system having a salinity of 14,000 mg/L. This salinity
was subsequently lowered to 11,000 mg/L shortly before the efflu-
ent test to more closely match the salinity of effluent sample
C153D. Holding tank water was also used to make test dilutionms.

Test vessels were all-glass, 10-gallon (38~-liter) commercially
available aguaria. The following cleaning procedure was used on
these aquaria before the initial test and between each subsequent
test:

1. Submerge and scrub aquarium in a 2% solution of Micro-
wash@) a commercially available liquid detergent.

2. Allow aquarium to soak overnight in Microwash® solution.

3. Rinse aquarium thoroughly for several minutes with.
running dilution water.

4. Rinse aquarium thprdughly, for several minutes, with
running laboratory deionized water and repeat.

5. Invert to drain and dry.
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A similar procedure was used to clean all glassware, tubing,
pumps, and other tanks used throughout the test series.

No fish screening tests were performed with the test species. In-
stead, 96-~hour static effluent tests were immediately initiated up-~
on receipt of the 110-gallon effluent sample from the field. Each
tank was loaded with ten randomly-selected fish. Five effluent
sample concentrations (10, 18, 32, 56, and 100%) were tested.

Dissolved oxygen, pH, and temperature in each holding tank were
measured initially and at 24-hour intervals through completion of
the testing. A YSI Model 57 D.O. meter was used to measure dis-
solved oxygen and temperature; this meter was calibrated daily
for dissolved oxygen versus the Winkler method (azide modifica-
tion). The meter's temperature function was compared with a
mercury-filled laboratory thermometer. .

pH measurements were made with a Corning Model 610A pH meter,
which was calibrated daily using two buffers, one having a pH
of 4.0 and one of 7.0.

C.14.2.3 Quality Control/Quality Assurance Aspects--

As a means of evaluating the quality of the effluent toxicity
data, all tests were run in duplicate. 1In addition, two control
tanks were used, each containing 100% dilution water. Thus, a
total of 12 tanks and 120 fish were used for each sample tested.

C.14.2.4 96-Hour LCg;, Concentration--

Dead fish were counted and removed from each holding tank at
24-hour intervals during the test duration. Data analysis was
accomplished using a log-probability graphical technique. The
fraction of test fish which had died after 96 hours of exposure
was plotted on the probability scale versus the effluent sample
concentration (expressed as percent by volume) on the logarithmic
scale. These points were connected by straight lines and the -
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effluent concentration which would kill 50% of the test organisms
was read from the graph. This value is defined as the 96-hour
LCgo (lethal concentration).

C.14-7



C.15 REFERENCES

1.

10.
11.
12.

13.
14.

15.

APHA, AWWA, WPCF, Standard Methods for the Examination of
Water and Wastewater (14th Edition). American Public Health
Association, Washington, D.C., 1977.

U.S. EPA, Methods for Chemical Analysis of Water and Wastes.
EPA-625/6-76-003a, National Environmental Research Center,
Cincinnati, Ohio, 1976.

Sampling and Analysis Procedures for Screening of Industrial
Effluents for Priority Pollutants. U.S. Environmental Protec-
tion Agency, Cincinnati, Ohio, April 1977.

Eight Peak Index of Mass Spectra, Vol. 111, 2nd Ed., Mass
Spectrometry Data Center, AWRE, Aldermaston, Reading, -
United Kingdom, 1974.

Stalling, D. L., L. M. Smith, and J. D. Petty. Measurement
of Organlc Pollutants in Water and Wastewater. C. E. VanHall,
ed. American Society for Testing and Materials, Phlladelphla,
Pennsylvania, 1979. pp. 302-323.

Standard Methods for the Examination of Water and Wastewater,
APHA, 14th E4d. Method 505. 1975. p. 532.

IERL-RTP Procedures Manual: Level 1 Environmental Assessment,
2nd ed., EPA-600/7-78-201, U.S. Environmental Protection
Agency, Research Triangle Park, North Carolina, October 1978.
E. Kovats. Advances in Chromatography, Vol. 1, J. C. Gidding
and R. A. Keller, eds. Marcel Dekker, Inc., New York, New
York, 1965. pp. 229.

L. S. Ettre. Chromatographia, 6:489, 1973.

L. S. Ettre. Chromatographia, 7:39, 1974.

L. S. Ettre. Chromatoéraphia, 7:261, 1974.

Lee, M. L., D. L. Vossilaros, C. M. white, and M. Novotny,
Anal Chem., 51:768, 1979.

Fales, H. M., J. Chrom. Sci., 19:26, 1981

Sweeley, C. C., N. D. Young, J. F. Holland, and S. C. Gates,
J. Chrom., 99:507, 1974.

Nau, H., and K. Bieman. Anal. Chem., 46:426, 1974.

C.15-1



16. Bieri, R. H., M. K. Cueman, R. J. Huggett, W. Maclntyre,
P. Shoa, C. W. Su, and G. Ho. 1Investigation of Organic
Pollutants in the Chesapeake Bay; Report #1, Grant R806012010
submitted to the U.S. Environmental Protection Agency, Chesa-
peake Bay Program, Annapolis, Maryland.

17. Federal Register, 43:243, 18 December 1978.

18. Gould, R. F., editor. Biological Correlations - The Hansch
Approach. Adv. Chem. Ser. #114. American Chemical Society,
wWashington, D.C., 1972. ’

19. Veith, G. D., and D. E. Konasewich. Structure-Activity Cor-
relations in Studies of Toxicity and Bioconcentration with
Aquatic Organisms. International Joint Commission Publication,
Windsor, Ontario, 1975. 347 pp.

20. Carlson, R. M., H. L. Kopperman, and R. E. Carlson. Struc-
ture Activity Relationships Applied.

21. Neeley, W. G., D. R. Branson, and G. E. Blau. The Use of the
Partition Coefficient to Measure the Bioaccumulation Potential
of Organic Chemicals in Fish. Environ. Sci. Technol., 8:1113-
1115, 1974. :

22. Chiou, C. T., V. H. Freed, D. W. Schmedding, and R. L. Kohnert.
Partition Coefficient and Bioaccumulation of Selected Organic
Chemicals. Environ. Science and Technol., 11(5):475-478, 1977.

23. Vieth, G. D., and N. Austin. Detection and Isolation of Bio-
accumulable Chemicals in Complex Effluents. In: Identifica-
tion and Analysis of Organic Pollutants in Water, L. H. Keith,
ed. Ann Arbor Science Publishers, Inc., Ann Arbor, Michigan,
1976. pp. 297-302.

24. .Hansch, C., and T. Fujita. A Method for the Correlation of
Biological Activity and Chemical Structure. J. Am. Chem. Soc.,
86:1616-1626, 1964. ,

25. Leo, A., C. Hansch, and D. Elkins. Partition Coefficients
and Their Uses. Chem. Rev., 71:525-616, 1976.

26. Hansch, C. Computerized Printout of Log P Values by Increas-
ing Log P and Increasing Molecular Carbon Content. Pomona
College, Claremont, California.

27. Lentzen, D., D. Wagoner, E. Estes, and W. Gutknecht. IERL-RTP
Procedures Manual: Level 1 Assessment (Second Edition). EPA-
600/7-78-201, U.S. Environmental Protection Agency, Research
Triangle Park, North Carolina, 1978.

C.15-2



28.

29.

30.

Stephan, C. E. Methods for Calculating and LCg,, ASTM,‘
Aquatic Toxicology and Hazard Evaluation. ASTM STP 634,
F. L. Mayer and J. L. Hamclink, eds. 1977.

Stephen, C. E. Methods for Acute Toxicity Tests with Fish,
Macroinvetebrates and Amphibians. EPA-600/3-75-009, U.S.
Environmental Protection Agency, 1975. :

Peltier, W. Methods of Measuring the Acute Toxicity of Ef-

fluents to Aquatic Organisms. EPA-600/4-78-D12, U.S. Envi-
ronmental Protection Agency, 1978.

C.15-3



