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PULP AND PAPER MILL SY$Tf%, * "' 
POULTRY DRINKING WATER' . AQUATIC &N-FOOD TNDUS. 

SWIMMING POOL 'WATER INDOOR FdO"D 
SPAS AND HOT TUBS~OUTDOOR AQUATIC NON-FOOD RESID. 
ANIMAL,HUMAN. .DRI'rmgii;b* .~~~~fi"':~~8'-~~~~~A~~s AQUATIC NCN-FObD RESID. 
AIR WASHEri water. * -*- -;'I % "=(, INDOOR FOOD 
COOLING TOWER WATER AQUATIC NON-FOOD I^NDUS. 
EvApoRATIvE.‘~~~D~~~~~ WA.E$ AQUATIC NON-FOOD ir;jDtis. 
PONDS-ORNAMENTAL .wr..Ff$8" *l-l ,'., ' AQUATIC Nt%l-l?O"Ocj 'IHLjUS. 
SEWAGE s YSTEMS/WAS*g wATERvs~~F2~ 'ym-& ._'+ * .AQUATIC, NO~+F~OJY"R~$~~~: .; _. 

a% I / ‘l”i iA.J.G ,“‘i; dr’ irg; 
* 

AQuATIc NoN2;P6ab "fHEti3. 
‘A.“. ‘29 .‘, i._,~ ~ -; -., 

HEAT EXCKANGER,I~~~~~~?~L.,~~~~.~~~~.~)SC..” ~20. AQu&‘$+fe,.dfi#Y~~~.~ y-~g l 

WHIRLPOOL BATH'MTER 
RESERVOIRS AQUATIC NON-FOOD RESID: 
BOATS AND SHIPS AQUATIC FOOD CROP 
ARTIFICAL SAND BEACRES' " " ' .">AQUATIC NCi+FCOD Oii?DObR 
RECREATIONAL .VEHiCLkS' AQUATIC NON-FOOD "BEs 
FOOD PROCESsING'EQufP.‘ INDOOR NON-FOOD " 
FOOD PROCESSING 'PRl&XSES‘ ." I~' ' " .I (. ".. INDOOR FOOD 
BAKERY PRoCEssINi;“~~~~'ii..~ \ ,I "._ JNDOOR NON-FOOD 
BAKERY PROCEsSI.N~ * FtifiygFg jr*- * ."i' - I1 ,(. INDOOR FOOD 
BOTTLING PRoCEsSf^~~.‘~~~uLP.~ .' INDOOR NOR-FOOD 
BOTTLING PREMISES* " INDOOR FOOD 

* " '~ INDOOR NON&FOOD 
BREWERY PRCCESS~flG"EQufF. _ 
'='zEWERy PREMISES ' " " ' ' ./_ INDOOR FOOD 

CANNERY PROCESSING EQUrP ' " .- INDOOR kOr;r-FbOb 
CANNERY PRoeES~I~cT "F~~&$3..!.~ -,.I , INDqOR FO6D <j,_I i ,-,: (" ".* "I ,, 

: ,wi,i< j$Do,OR NON-F6O’b ' I^- a,,; "--‘hw*&&& ,-r 1-v (>, , ICE ~~~. pR@egsgrg" ...E.o*^p; ., ." . . . .**i, ,,s- 3 --__ 
< 

BUTTER pRoc~:;ssrii'~~~~~~~p~,. --", -, INDOOR 'FOOD 
MILK PROCESSING 'E(jurp'l"“ * 

^ ' iNDOOR. ,FdCiD 
._. .‘ .-INDOOR FOOD MILK PROCESSING p*?&rsBs, '. /' ). ,, I : '" ( 

CHEESE AGING ROOM~,I".'.~, e.sjw-, > ., * "I ,, i INDOOR NON-FOOD 
CHEESE' PRO%ESSYHC PmMI$Eg‘ _/_ TqDq.OR F66D 
MEAT PRGCE~~I~~ .,.~~~.~~‘,~~u~.;., ,I ‘, 1' ? _j_/ ..JNDOOR NON-FOOD . 
MEAT, P~a~~sS‘I~G" .F.@&yEs j , ..INDOOR FOOD 
pouf;TRy" pK6e~gsI~.& ‘r6u~g:;‘ *' .^ 

‘* [‘:. INDooR NoN-FOOD 

pouLTRy pRo%E~s"I,~(=' Fmrsgg, INDbOR FPCD 
WINERY EQUIP,- j,_ -. i. ,. - a 

.,., -, .( , 'C:_ .NDObR NO~-F60D 

WINERY ‘PREbfISES' .l_,. . . .INDOOR FOOD 
EGG BREAKING -E@XCP, INDOOR NON-FOOD 
BEVE~GI: pR6~E.~~~~~' ,gauyp. ".. ,.' ' ." I. /.l I INDOOR FO6D 
BEVERA(;E ~R~cgss~~~ii.~~~rggs .,i_ ,I ‘, " .I 

IN.MbR Fa6;D' 
T,* I‘_ .^ I ,,,.. .i ". 3 

FISH. PRaceS~~Ni; EQvrF.r j %_ .I '" i . INDOOR NON"-FOOD 
i INDOOR FOOD <,. ,.Ai L 5,&<<",.%%** r EATING ESTAB./E~~I~;‘j~E~~~~I;S‘;/.~~~~~~T sag Ig~8E"' Fc6B . . ! 

EATING ESTAB ; l;rbZRfpbaD .""‘e6?TgeT~ sffic~~~~~ .^I i liSj I 
(i c. s XI ~ D am i&.*i t. 'liu ir k. &&.*a 

rgw&( .R&fL*p60D co~ERcIAL,I~Dvs~~~~~~sTo~~~- 'p~r$g~'h i.i > '",y--‘DdijR r;SONIFoo~ 
GRouTs.~A~Ii ‘. 
~UNDRY-HCj~~j$~~~r;b '*' ' __,,._.; ‘L. ,II. i‘ RESIDENTIAL OUTl%O;R* 
IXJNDRY-COl@Ik%tfXL" INDOOR RESIDENTIAL 
DOMESTfC DWEI;l;i%Gb-" " - L. INDOOR NOtGFilStfD 
BATHROoM p,~~Is~~~~~~~~~~~~~~~,, .I -. ‘& _ INDOOR F$ESJDENTIAL I \_,,,."/^ ,~ I^, 
INDUs,TRIAL FR~eEss<"'p~ ,F"fgggx~ 'j 
INST*mTIONAL‘ pagfsg$. j *.' " ,-,.I.‘ ., , I / . 
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BODIUX HYPOCBLORITE (14703) 

SITES (APPLICATION TYPES-IP‘GIWNI USli dROd?8 

CITRUS-INC. GRAPEFRUIT, 'ORANGES, 'LEMCNS“ . . 
TE'EiEiESTR~Af; 'FooP / CgoP 

1. 

APPLES TERRESTRIAL FEED CRCP 
II TERRESTRIAL FOOD CROP 

PEARS TERRESTRIAL FEED--Cl&P 
QUINCES 

TERREs.TRIAL Fb;~D -"cricj;p 

STONE FRUITS TERRESTRIAL FOOD CROP 
CHERRIES TERRESTRIAL FCCD2"CRCP 
NECTARINES TERRESTRIAL FOOD CROP 
PEACHES TERRESTRIAL FOOD dR6P 
PLUMS/PRUNES TERRESTRIAL FOOD CROP 

MELONS 
TERRESTRXAL FOOd CROP 

CUCUMBERS TERRESTRIAL FOOD‘CRCP 

PEPPERS 
TERRESTRIAL FOOD CROP 

PIMENTOS TERRESTRIAL FOOD CROP 
PECANS ,TZRRESTRIAL FOOD CROP 
TOMATOES 

( PosTHARVrrS,T ./. A~~'~ ,.,_ T~~~~, 'wdH2gR;i '.e6mr- r ^B ,<i /_. f=$g~yy~~&- 
,,. es, 'A 

ybOD 

CROP 
( POSHEST &pp zI.s~2~i ?gy) .i 

," 91 
TERRES*RfA,L .m.posfj _. tR6p 

BRUSSEL.SPROUTS TERRESTRIAL 'FEED -'CtibP 
CABBAGE TERRESTRfAL' FOCD C~RCP 

CAULTFLOWER 
TERRESTRIAL FOoD ̂ ."cksF (. 

ARTICHOKES 
TERRESTRfAL Fo6o cRop‘ 

LETTUCE 
TERRESTRIAL FOOD CROP 

CARROTS 
TERRESTRIAL"FOOD‘CftOP 

POTATOES 
TERRESTRXAL FOOD'CRCP 

RADISHES 
TERRESTRIAL FOOD CROP 

SWEET 'POTATOES 
TERRESTRIAL FOOD CROP 

ASPARAGUS 
TERRESTRXAL'F60D‘CftOP 

MUSHRCCMS TERRESTRIAL FOOD CROP 

MUSHROOMS 
TERRESTRIAL FbOD' CRCF. 

ONIONS 
GREENHOUSE FOOD CROP 

CELERY - 
i TERRESTRIAL FOOD CROP 

PEPPERS (SEED TRT) 
TERRESTRIAL FOOD CROP 
m,T 

ROSES+UTTINGS 

ANIMAL TmSmRTAT&B vw’~E~s.~g60;r~M~*  ̂ -S.--w 
i$#pyb 

ANIMAL'TRANSPORTAT&N V 
WOOD SIDING (NONSGXL CCNTtTNk mm-. ______ 
SUGARCANE JUICE ' --.---s. a --I 
BUTTER PROCESSING EQUIPMENT 
SEWAGE EFFLUENT l4X~~ ". 

IhDbdR: .'F&D 
,.. ‘... 

AQUATIC rjdNF00~ INDUS 

003.7rlB.3 
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PET SLEEPING QUARTERS ~r~~v.wr\ qG3AL1 
TNMhB XffA%tm ( 

FARM/AGRICULTURAI;'EQi3fP.,,,. 
BEEKEEPING EQUIP.; ; uvgvOR -FOOD 
FISH HANDLING 'EQUf'P; INDOOR FOOD 
FISH POND EQUIP'. ' .AQUATIC FOOD CROP 
BATH MATS " ' _ AQUATIC ruw 

HOUSEHOLD CONTENTS~PREMZSES' “ INDOOR ?==+r ,,,L,_. _I .,. ̂_ 1.. 1 
s ICKRooM EQUIP. ,~~MI~s~.~~~*-~ > __ INDOC"' ' / " ++$+&pJ$$ 
SIDING/WOOD SIDING 
FISH HATCHERIES/P+ONDS RESIDENTIAL OUTDOOR. 
MARINE LOBSTER/OYSTER PONDS ' 

AQUATIC FqOD CROP 
BOTTLE WASHER WATER‘ '._ ' 

AQUATIC FOqD CROP' 
BREWERY PASTEURfZ~ER"W'ATER INDOOR FOOD 
EGG/FOOD PROCESSING WATER 

INDo‘6# $+$ie _ . . ,L 
.-"* 

INnnm I MEAT,P~uLTRY,FR~fT~~~E~~~~~ PR6@ssrfic. FiFti”‘yB 
INDUSTRIAL puLp tiD’ ,pxpE”RJ, .‘.~yriil”i~ 

SWIMMING POOL WAT"ER- HOT kiti~.".w$~~~~* -, <,., \,li,, \ %;~$A~ 
DRAINS/DRAIN PIP- HuMAN' DRIWafNG 'WA 
ANIMAL DRINKING WX@&kR ' a.. 

TM' 
2, /. AQUATIC NON-FOOD RES. fMDOC)ri ~~js'ti'. _.. . 

IRRIGATION StiPFLY"SYST 
PONDS -ORNAMENTAL* i%X7' 
SEWAGE SYSTEXS/WASTE‘J 
DISHWASHING- I4ACH'rR INDUSTRIAL PRoCES‘S~~~ "wg&R a - 
IMMERSION ULTRASOEiI~~~T.~R.~A~~~~ 
WHIRLPOOL BATH WATER .-' 
PONDS /". 
RESERVOIRS tmnn mmb 
BOAT BOTTOMS/SHIP HULLS TRUc.KS --.~ 

a”“” b&.“Z 

XbFOOD-INDUS. 
JON-FOOD 

,--w - ;; ,., .,. .e&g;- mcm 
,.‘/ .P~#,\ ,/_ 
NDOC 

FOOD PROCESSING 
FOOD'PROCESSING 'I 
BAKERY PROCESSING" EQUIP;-“ “"":‘,:.:,;' _/,,_ BAKERY pR~cgs&RG"~#$rg&g' * 

BOTTLES/BOTTLING %ANT ‘Sri”ri”FXt% BREWERY pRocEss ,. pm * ‘EQuzp :' %,, 
BREWERY PREMISES 

-y”m&rb 

AQUATIC 1 
AQUATIC 

AQUATIC NC 
INDOOR 1 ,." ,,., ,~.x /__ 
TNMhb T 

CHEESE PROCES SING' 
FRUIT PROCESSINGwE 
VEGETABLE PROCESSftiG ~PLANTS~E:6tZP.‘ 
MEAT PACKING EQUIF:]‘/PROCESS i ---- 
POULTRY. PROCESSTNG 'EQUI*PJPL2%T'Pf 



.a 

1, 

.I INDOOR FOOD 

ROOFS"(ASPHALT AND‘WGOD) .; ..PES??p MEWCAL 
WOOD svRFACEs-sE;As~~ED/~~A~~~E~. _( JESIDENTIAL O?JT.DOOR *I / .r .?/V. - ̂ . , 
FABRIC SURFACE!3 '^ 

RESIDENTXAL oUTlW%t 

HUMAN CLOTHSNG 
INDOOR RESIDENTIAL‘ 

LAUNDRY (HOSPITAL) 
INljOOR RESIDEtiTfAi 

LAUNDRY (COIN~O~ERA~tj‘ INrmm .NXPICAL ,.. ,%^ _F,, i LI + 
LAUNDRY (HCIUSEK&D'j 

IJ?X)GJ? RE$IJ?ENTIAL 

FWNITURE (otn?DOcia)- 
JNDCJOR RESIDENTIAL 

STOVE SURFACES 
'RESIDENTIAL OUTDOOR 
INDOOR RESIDENTIAL 
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APPENDIX B 

GBNBRIC DATA REQUIRBNENT6 FOR REREGISTRATXON OF SODIUX HYPOCHLORITE 
AND DATA CITATIONS BUPPORTINO RBRBQISTRATION 

t?UIDEtXNB TITLE OF UBE 
CITATION STUDY 

BIBLIOGRAPHIC 
PATTERNS CITATION 

61-1 

*61-2a 

*61-2b 

62-l 

63-2 

63-3 

63-4 

63-7 

63-12 

63-13 

Product Identity ABCDEFGKLMNO 00007588 

Begin. Mat. and MFG Process ABCDEFGKLMNO 

Discussion of Impurities ABCDEFGKLMNO 

Preliminary Analysis ABCDEFGKLMBO 

Color ABCDEFGKWfBO 

Physical State ABCDEFGKLMNO 

OdOi ABCDEFGKLRNO 

Density ABCDEFGKLMBO 

PH ABCDEFGKLMNO 

Stability ABCDEFGKLMNO 

00007588, 00007226, 00007269, 
00025213 

00007226, 00007588 

00007227, 00007271, 00007588, 
05011175 

00007226 
_L. 

00007226 

00007226 

00007226 

00007226 

00007226 

* These guideline numbers were previously 61-2 and 61-3, respectively. 
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APPENDIX B 

GRNRRIC DATA REQUIRENENTS FOR RER~GIl3TRATION OF SODIUH HYPOCHLORITE 
MD DATA CITATIONS SUPPORTING RRREGISTRATION 

GUIDBLINR TITLE O? UBB 
CITATION 

BIBLIOGRAPHIC 
8TDDY PATTERNS CITATION 

E-l- : 

00007276, 00007403 

00007275, 00007405 

00007278, 00007404 

00008190, 00007401, 40911802 

710la Acute avian oral - Quail 

7102a Acute avian dietary - Quail 

71-2b Acute avian dietary - Duck 

72-h Fish tox - Bluegill 

72-1~ Fish tox - Rainbow'trout 

72-2a Invertebrate tox 

72-3a 

7203b 

Estu/Rari Tox Fish 

Estu/Xari Tox Mollusk 

Estu/Wari Tox Shrimp 

Early Life Stage Fish 

Life Cycle Invertebrate 

ABCDEFGKLMRO 

ABCDEFGKLMNO 

ABCDEK 

ABCDEFK 

ABCDEFGKLMBO 00008191, 00007400, 40911802 

ABCDEFGKWNO 00007279, 
40911802 

40911802 

00007402, 

ABCDEFK 

40911802 

40911802 

40911802 

40911802 

40911802 

40911802 

ABCDEFK 

ABCDEFK 

ABCDEFK 

a 72-W 

- 7204a 

72-433 ABCDEFK 

Life Cycle Fish 

Field Testing - 

ABCDEFK 72-5 
w 

72-7 Aquatic Org ABCDEFK 

28 



APPBNDIX B 

GBNBRIC DATA RBQbIRRMRNTB FOR RRREGISTRATION OF SODIUH HYPOCHLORITE 
AND DATA CITATIONS SUPPORTING RRREGIBTRWION 

GUIDBLINB 
CITATION 

!&gicoloay 

TITLE OF 
BTUDY 

USE 
PATTERNS 

BIBLIOGRAPHIC 
CITATION 

81-1 Acute oral tox - rat ABCDEFGKLMNO 

81-2 Acute dermal tox - rabbit ABCDEFGKLMNO 

00007540, 00020072, 00007397, 
00007285, 00007274, 00007399, 
00007374, 00007369 

00007374, 00007369,00007285, 
00007277, 00007398, 00020072, 
00007540 

81-4 

81-5 

0 
CD 

2 
)d 
w 

Primary eye irritation - rabbit ABCDEFGKLMNO 

Primary dermal irritation - rabbit ABCDEFGKLMNO 

29 

0000737.4, 00007369, 00007274, 
o’dOO820,4, OOQ08206, OOd07221, 
00020072, 00007540 

00007374, 00007369, 
00008203, 

00007274, 
00008205, 00007221 

00020072, 
# 

00007540 



. 

APPENDIX B 

GBNERIC DATA RBQUIRRNBNTB FOR RRREGI8TRATION OF BODIUYI HYPOCHLORITE 
AND DATA CITATION8 LIUPPORTING RBRBGISTRATION 

GUIDBLINB TIVLB OF U8E 
CITATION STUDY 

BIBLIOGRAPHIC PATTERN8 CITATION 

161-1 

161-2 

162-3 

162-4 

164-2 

165-3 

al Fate, . 

Hydrolysis 

Photodegradation - water 

Anaerobic aquatic metab 

Aerobic aquatic metab 

Aquatic field dissipation 

Accumulation-irrig crop 

ABCDEFGK 40911802 

ABCDEFGK 05011199 

ABCDEFG 40911802 

DEFG 

DEFG 

DEF 

40911802, 05021388 

40911802 

40911802 



. 

APPENDIX B 

GBRRRIC DATA RRQUIRERRNT8 FOR RBtiGIBTRATION OF CALCIUM HYPOCHWRITE 
AND DATA CITATION8 BUPPORTING RRRRGI8TRATION 

GUIDBLINB TITLN 01 U8B 
CITATIOI 

BIBLIOGRAPHIC 
STUDY PATTERN8 CITATION 

Product C~fmi&y 

61-1 

*61-2a 

*61-2b 

Product Identity 

Begin. Mat. and MFG Process 

Discussion of Impurities 

Preliminary Analysis 

Color 

Physical State 

Odor 

ABCDEFGKLMNO 00007498 

ABCDEFGKLMNO 00007498, 05014892, 05012141 

40929401 

62-l 

63-2 

63-3 

63-4 

63-i 

63-1'2 PH ABCDEFGKLMNO 

40929401 

40929401 

* These guideline numbers were previously 61-2 and 61-3, respectively. 

Density 

ABCDEFGKLMWO 

ABCDEFGKLHNO 

ABCDEFGKLMNO 

ABCDEFGKMNO 

ABCDEFGKIHNO 

ABCDEFGKUSNO 

000074i8, 05011175 

00007498 

OOOt?7498, 05009652 

00007498 



. 

APPENDIX B 

OBNRRIC DATA RBQUIRENBNTB FOR RBREGILITRATION OF CALCIUH HYPOCHLORITE 
AND DATA CITATION8 8UPPORTING RERBGIBTRATION 

GUIDELINB TITLB OF 
CITATION 8TUDY 

UBB 
PATTERN8 

BIBLIOGRAPHLC 
CITATION 

710la 

7102a 

7102b 

72-la 

72rlc 

7202a 

7203a 

7203b 

72-3~ 

7204a 

72-4b 
c3 
a 72-5 
P 
472-7 

Acute avian oral - Quail ABCDEFGKLMNO 00007496, 40230102 

Acute avian dietary - Quail ABCDEFGKLMNO 00007275, 00007405, 40230104 

Acute avian dietary - Duck ABCDEK 00007278, 00007404, 40230103 

Fish tox - Bluegill 

Fish tox - Rainbow trout 

Invertebrate tox 

Estu/Mari Tox Fish 

Estu/Mari Tox Mollusk 

Estu/Mari Tox Shrimp 

Early Life Stage Fi$h 

Invertebrate 

Fish 

Life Cycle 

Life cycle ABCDEFK 

4091'1811, 40911802 

00007495, 40911802 

00007495, 40911802 

40911802 

409~1180? 

409‘11802 

409‘11802 

40911802 

40911802 

Field Testing - Aquatic Org ABCDEFK 40911802 

32 

ABCDEFK 

ABCDEFGKLMNO 

ABCDEFGKLMNO 

ABCDEFK 

ABCDEFK 

ABCDEFK 

ABCDEFK 

ABCDEFK 
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APPENDIX B 

GENERIC DATA RBQUIRERENTB FOR REREGISTRATION OF CALCIUX HYPOCHLORITE 
AND DATA CITATLON8 BUPPORTENG REREGIBTRATION 

GUIDBLINB TITLH OF UBB 
CITATION 

BIBLIOGRAPHIC 
STUDY PATTERN8 CITATION 

Toxicoloqy 

4 

r’. -.. I 

81-1 Acute oral tox - rat ABCDEFGKLMNO 00007381, 00007580. 

81-2 Acute dermal tox - rabbit ABCDEFGKLMNO 00007381 

81-3 Acute Inhalation - rat ABCDEFGKLMNO 00007560, 00007580 

81-4 Primary eye irritation - rabbit ABCDEFGKLMNO 'JOOK'~O, oooO7381, 00007248, 00007249 

81-5 Primary dermal irritation - rabbit ABCDEFGKLMNO ==o, oooo7381, 0OW3202, 00007248 



APPENDfIt B 

OBNRRIC DATA RRQtJIRRXENT8 FOR RRRRGISTRATION OF CALCItJl4 HYPOCHU)RITE 
AND DATA CITATIONS RUPPORTINO RRRROI8TRATION 

GUIDELINR 
CITATION 

TITLH OF 
. 6TuDY 

tJf3B 
PATTERNS 

BIBLIOGRAPHXC 
CITATION 

ntal Fu . 

161-1 Hydrolysis 

161-2 Photodegradation - water 

162-3 Anaerobic aquatic metab 

162-4 Aerobic aquatic metab 

164-2 Aquatic field dissipation 

165-3 Accumulation-irrig crop 

ABCDEFGK 

ABCDEFGK 

ABCDEFG 

DEFG 

DEFG . 40911802 

DEF 40911802 

40911802' 

05011199 

40911802 

40911802, 

34 

05021388 



Citations Considered to be Paj$z of the 
Data Base Supporting Rereg%"tration 



, 

b. 

c. 

d. 

As a last resort, the Agency has shown the first 
submitter as author. 

Document date. When the date appears as four digits with 
no question marks, the Agency took it directly from the 
document. When a four-digit date is followed by a 
question mark the bibliographer deduced the date from 
evidence in the document. 
(19??), 

When the date appears as 
the Agency was unable to deterii&e "or estimate 

the date of the 'docutient,'"“O ,". _. .,. 

Title. Title. .In some cases, .In some cases, it has been necessary for Agency it has been necessary for Agency 
bibliographers to create or enhance a document title. bibliographers to create or enhance a document title. 
Any such editorial Any such editorial insertions- are contained between insertions- are contained between 
square brackets. square brackets. 

Trailing parentheses. For studies submitted to the 
Agency in the past, the trailing parentheses include (in 
addition to any self-explanatory text) the following 
elements describing the earliest known submission: 

(1) 

(2) 

(3) 

(4) 

Submission date. The date",of the earliest known 
submission appears imme&tely following the word 
8@received.*1 

Administrative number. The next 
immediately following the word l'under,** 

element, 
is‘ the 

registration number, experimental use permit 
number, petition number, or other administrative 
number associated with the earliest known 
submission. 

Submitter. The third element is the submitter, The third element is the submitter, 
following the the phrase phrase "submitted by.** "submitted by.** When When 
authorship is defaulted to the submitter, is defaulted to the submitter, this this 
element is omitted ;‘ omitted ;‘ 

Volume Identification (Accession Numbers). Volume Identification (Accession Numbers). The The 
final final element in. element in. the the 'trailing 'trailing parentheses parentheses 
identifies the EPA accession number qf the volume identifies the EPA accession number of the volume 
in which the original submission of the study in which the original submission of the study 
appears. appears. The six-digit aocession number follows The six-digit aocession number follows 
the symbol "CDL," the symbol "CDL," standing for standing for "Company Data "Company Data 
Library." Library." This accession. number is in turn This accession. number is in turn 
followed‘ by an' dlphabetic suffix which shows the followed‘ by an' dlphabetic suffix which shows the 
relative position of the study' within the volume. relative position of the study' within the volume. 
For example, For example, within accession number 123456, the within accession number 123456, the 
first study would be 12,3456-A: the seCon@, 1234560 first study would be 12,3456-A: the seCon@, 1234560 
B; the 26th, 123456-Z; and the 27th, 123456~AA. B; the 26th, 123456-Z; and the 27th, 123456~AA. 



OFFICE OF P,~s+IC~bE PRWRJWS 
REREGISTRATIQN ELIGIBILITY DQCUMENT 

BIBLIOGRAPHY 

00007221 Sander,s, B.O. (1972) Skin and Eye Irritation on 15 + 24 Germicidal 
Cleaner. (Unpublished study received Atig‘30"; i'g7.2" urix& ~~- f~ ; 
prepared by Missouri Analytical Laboratories, Inc., submitted b! 
Sinclair Manufacturing Co., Cak$oii;'Calif.; CDL:000004-A) 

00007227 

Wonder Chemical Corporation (1977) Product Chemistry Data. In- 
cludes methods dated. Jul 1977-‘entitled: Defer%ination of avai- 
lable chlor*ine in ,bleqch solut,ions; method dated Jul,l9,77 i . 2. * ,1 c> il,.,' ,, ,, ,I (r ,‘,r <\.b, _ i^, ,*p' " 
entitled: Determination of excess< Sodyum~ hydroxide in bleach 
solutions. (Unpublished study received Apr 25; 1978 under 193- 
16; CDL:2338270A) 

Schultz, H. (1978) Quality Control Laboratory Report: Report 
No. 9547-A. (Unpublished study received Apr 25, 1978 under 193. 
16;. prepared in cooperation with Dow Chemical Co.,, submitted by 
Wonder Chemical Corp., Fairless Hills, Pa.: %DL:233827-I) 

00007248 Latven, A.R. (1976) Sentry (65% Available Chlorine): Toxicology 
Report. (Unpublished 'study including letter dated May 13, 1976 
from A.R. L$tven_t,o George R. Dychdzila, received May 14, 1976 
under 335-188; prepared by Pharmqcology Research, Inc., submit- 
ted by Pennwalt Chemical Corp., Philadelphia, Pa.; CDL:22744.9-B 

00007249 Latven, A.R. (1976) Sentry (30% Available Chlorine): Toxicology 
Report. (Unpublished study including letter dated May 13, 1976 
from A.R. Ldtven to George R,~'Dych&@a, received May 14, 1976 
under 335-188; prepared by Pharmacology Research, Inc., submit- 
ted by Pennwalt Chemical Corp., Philadelphia, Pa.: CDL:227449-C 

00007269 Hachik Bleach Company (1977) General Chemistry. Includes two 
methods dated Jul 1977 entitled: b~~~~isatio,~.,05.,e~~~s,~~ S"odium ‘ ‘ ,, .> I * 
hydroxid in bleach solutions and D,etern&+tion_.,of available S." ll"rm .,.,... IA*"., ,.h, _ .eL 
chlorine in bleach solutions. jUnpublished study received May 
15, 1978 under 7254-9; CDL:2339.81-A) 

00007271 Schultz, H. (1978) Quality Control Laboratory Report: Report No. 
95470DD. (Unpublished study received May 30, 1978 under 7254-9 
prepared by Wonder Chemical Corp., submitted by Hachik Bleach 
co., Philadelphia, Pa.; CDL:2351440A) ' 

, 
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00007274 WARF IQSt$fUte, Incorporated (1977)'R~eport: Analysis for' Acute orz 
Toxicity, Primary Skin Irritati'on, 
Institute No. 7091487. 

Primary Eye Irritation: WARE 

dated Nov 9, 
.(Unpublished s,tudy including ietter 

1977 from L.M. Wise to Memo for file, received NO\ 
10, 1977 under 35317-l; submitted ,by 'Kuehne 'Chemical co., Inc., 
Cranford, N.J.; cDt.i y22v6GA) .I_ _^-. .( 

00007275 Beavers, 
Quail: 

J.B. (1978) Final Report: Eight-Day Dietary LCSO--Bobwhit 
Project No. 156-101. (tTnpublish&d &tu~dy'received Apr 4, 

1978 under 35317-l; prepared by Wiidlife international, Ltd., ..I.... I ,A*,. ,j/. ,1 submitted by Kuehne Chemicai Co., Ync‘.‘y"&anford, N.J.; CDL: 
233388-A) 

00007276 B&avers, J.B. (1978) Final Report: Acute Oral LD50--Bobwhite Quail 
Project No. 156-103. (Unpublished,study received Apr 4, 1978 
under 35317-1; prepared by Wildlife International, Ltd., submit 
ted by Kuehne Chemical Co., Inc.,'&anfard, ti.J.; CDL:233388-B) 

00007277 WARF Institute., Incorporated i1978j"~epdrt:'Anai~y~is for Acute' Der 
ma1 Toxicity: WARF Institute No. 8021128-, 
received Apr 28, 

(Unpublished study 
19788under 35317L~;;'submitted by Kuehne Chemi- 

cal Co., Inc., Cranford, N.J.‘; ‘EB;i,2.$.3.~;-gr'~AZi$' .?X i., . 

00007278 Beavers, J.B. (i9785 'Pinal Report: E'%ght-Day Diet&y LCSO--Mallard 
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1978 under 353'17-1: prepared by"Wil'$lire' En&national, Ltd., 
submitted by Kuehne Chemical Co., Inc., Cranford, N.J.; CDL: 
233598-A) 
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by Kuehne Chemical Co., Inc., Cranford, %N;J.-j &&:"23~599~A) -' .- 
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with Sodium'hypochlorite sbluiibni 3.gy' N&. '$53.g2.y6ri5.9 . 

:published study'ieceiqed F&i 22,‘ 
(‘u+ igi"y" un&er "'3‘s+s;-s.,, prepa‘red b 

Industrial Bio-Test Laboratories, Inc., submitted by Allied 
Chlorine and Chemical Products, Inc., Miami, Fla.; CDL:231463-A 

.._ _. 00007369 Paa, H. (1977) Report to*Jones'Ehemic$~s,' Incorporated: Acute Tox- 
icity Studies with Sunny Sol 5.252 Bleach: 
(Unpublished study received Mar’23,“. 

IBT :No. ' !$5~6;-'1CC4.5‘i 
1977 under 1744-l; prepared 

by Industrial Bid-Test Laboratories, Inc., submitted by Jones 
Chemical, Inc., Caledonia, N.Y.; CDL:2318210A)' 
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(Unpublished study received Jan 19, 1979 un,der unknown 
admin. no.; prepared by Food and Drug Research Laboratories, 
Inc., submitted by Chlorine Institute, Inc., New York, N.Y.: 
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known admint n,oo.t prepared by EGLG; Bionomics, submitted by 
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'G.A. (1977) Acute To>iicity of HTH to 
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tute. ?:Canaga, Dept. of Agriculture, Research Branch. (pi 
27 only; Publication 1093: also'In'unpublished submission re- 
ceived Jan !Z!is,-' fri.& ti&der 'ug~gY...&in. no. ; s*-tiitte.d by oiir 

Corp. I Stamford, Corm.; %DL<6"05734-BB) 

00007540 New England Testing Laboratory, 
Analysis; Analysis for: 

Incorporated (1977) Certificate of 
Oral LDSO, Primary Dermal Irritatidn, 
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N.Y.: CDL:236802-E) 
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APPENDIX D 

PR NOTICE 91-2 



ATTENTION: Persons Responsible fdr’Fe&$ral Registration of 
Pesticide Productsi 

SUBJECT: Accuracy of Staked Percentages for Ingredients 
Statkietit 

I. PURPOSE: 
The purpose -Ff ,$h&,s notAce is to c$w&fy the Office of 

Pesticide Prograf’s policy witi- ‘%k~~&<~ to the 'statement of 
percentages 
Specifically, 

in a pesticidq’s label's ingredient statement. 
the amount (percent by weight) of ingredient(s) 

specified in the ingredient statement on the label must be stated 
as the nominal concentration of such'ingredient(s), as that term is 
defined in 40 CFR 158.153(i). Accardingly, the Agency has 
established the n$o#nal cont+tr,atio,n as-the only ackeptable label 
claim for the amount of active ingredieirt 3"Xhe product. 

11. BACKCROtJNb '. 

For some time-the Agency has accepted two different methods of 
identifying on th8 label what peitientkji is cidimed for- the 
ingredient(s) coritkixied in a “$&icide. SOM applicants claimed a 
percentage wh$,ch.represented a level b@aiur thi tipper and"the 
lower certified limits. 
concentration. 

This was referred to as thm nknindl 
Other applicants claimed the loiter‘ limit'& the 

percentage OF thi".ingredient(s) that would be expected to be 
present in their product at the end of the productVs shelf-life. 
Unfortunately, this led to a great dealof confusion among the 
regulated industry, the regClators, ahd khe,co&tiekti‘ks to exactly 
how much of.a given ingrediqnt ya.s fn,a given product. The Agency 
has established t!hi nominal concentration as the only acceptable 
label clalr for the amount of’dc~i~i-“ins~dii~int”in the product. 

Current regulations require that the percentage listed in the 
active ingredient statement be as predise as possible reflecting 
good manufacturing practices 40 CFR 156.10(g)(S). Ths certified 
limits required for each- active ingrehient are intended to 
encompass any such "good manufacturing practfaP varr$ations 40 CFR 
158':f75(c)(3). 



, 

2. 

The upper and lower certified lim$b, &ich must be proposed in 
connection with,a product's registration, represent the amounts of. 
an ingredient-that may legally be present 40 CFR 158.175. The lower 
certified limit is used as the enforc,eable lower limit for the 
product composition according to FI?RA section 12(a)(l)(C), while 
the nominal concentration appearing on 'the label would be the 
routinely achieved concentration used for calculakZ% of do&g&s 
and dilutions. 

The nominal concentration would in ,fact state ".the greatest 
degree of acara,c=y that is war.~anted.,w~~~~~~spedt‘i';; act&i1 product 
composition because the nbS$nal concentration would be the amount 
of active ingredient typickliy ‘fdrind -iri‘ the pro;iUck. 

It is important for registrants to note that certified limits 
for active ingredients are not consideredto be’ trade secret 
information undiii Fkl%’ kec?tion"~"^'i6("b)". In this respect the 
certified limits will be routinely provfi3edG”by‘.i@i ‘ko’“$tates for 
enforcement purpoblS/'Since the,qominal cp,q,cebntration appearing on 
the label may not represent the enforceable dbm$osition for 
purposes of section 12(a)(l)(C). 

III. REQUIWS ,. " I., 

As descriQ+q.bql,ow under Unit V. n ~LIM~'S~DUI&," all 
currently registered products as well as all applications for new 
registration must comply with this Notice by specifying the nominal 
concentration expressed as a percentage by weight as the label 
claim in the ingredient(s) statement and equivalence statements if 
applicable (e.g., 
acid). In 

elemental arsenic, tietallic zinc, salt of an 
addition, the rkquiz?em"&k'for. perfokaingkample analyses 

of five or mom ~eprasen~at~v,e sgpllples mus't bi~fiil’zilled. Copies of 
the raw analytical data must be submitted with the nominal 
ingredient label claim. Further inf b‘r%a~i~n~‘&hk the analysis _ _ ,. .,. , requirement may br found in the 46 CY'% lSS;'$?O. "X$1- pkodiictk are 
required to provide certifih,$ limits ‘ftir each" active, inert 
ingredient, impurities of totiicologikal significihde(i.e., upper 
limit(s) only) aird on a case by i=aii basis as specified by EPA. 
These limi+ are to’be +ejt hid on ti#Matatiur supliw and 
chemical anaiysis(i.8.; gualiti coiitroi) of the product. 

The format of the ingredient statement must ccmform to 40 CFR 
1560Labeling Requirements For Pesticides and &vices. 

Aftu July 1, 1997, all pasticida ingredient statumnts must 
be changed to nehinrl concentration. 



~11 peetkider are required to be efficacious. 
Therefore, the cwtifi~klpye.~t l$q$F? .rpay not be lover then the minimu 

level to rchiove l fficairy. This is extremely important for 
products vhich are intended to control pests vhich threaten the 
public health, e.g., 
products. 

cartam antimicrobj.41 and rodenticfde 
R8fer to 40 CFR 158.640. 

in thos? ;c_3.?,$,a.vh.9re efficacy limits have been established 
the Agency ~11 not accept certiiied l"&er limits vhich are be& 
that level for tha shelf life of the product. 

. 
?r . 

copIpLiIANcE; sdm. - 

As de%crfpd earlier, the purpose,!z$ this Notice is to make 
, the ragirtratieq, process raFem’ixhifoti and more mtin&g"cable for 

both the agency &%a the regulated ComWUbity. It ir thr Agency's intention to impl*+nt w* r8quirtienti of tKis not&e as 
sn~oot$ly as poil'sfble so as not to disrupt or delay the Agancy’s 
hzgh priokity prW$r&W’;~i.a., rerogi8tration, new khuic81, or 
fast track (?Ir#ri 8ection 3 (c) (3) (b) . ~“~Ti%efori~ 
applicants/registrants *Uq~e~.i*Mxd to C+ly'vi;h the 
requir~mentr of this Notice a8 folhy#it 

(1) Ehginning July Z, 1991, a$$ new product 
registration.8 submitt*.. .$p."the Agency 
are to comply Witi'tlSe requiruen+r of this 
Notfce. 

(2) Registrant+ ~vlng products subject to 
r8regi8W~mk~ig,~ y+SSr ?XFRA sqtlon 4(a) are to 
coaply with the tequftulurts of this Notice when rpcif ic produ~s i*@i.~$iJg~~ “@ '-& && Ag*ncy 
under Phase V of the Rer@qAstmtign ,RoQru. 

(3) A+1 oth?r produ~/applicrrtions th8t. arm 
not iubject to (I) and ~(2)"ci;b;li;tie will have until 
Jirly 1, $997, fog wubply with ehf8 Notice. 
Such applications should nota Wonvekion 
to mUne1 $ong~ntrrqiqP.on **~.,.~ppii&tion 
fo]cI.. Thee. types -d” ‘&*, ““@ ts will not be *ast 

Cont8ct Tyron8 Alken for infe*t&ch qr, qu;Litform concerning 
this notice on (703)'5St4dt4l~' 

-tz_, kcz(ddu* 
Anne t. L&nd8ay, Di~a-r. u --v--v 

Rkf*tration Divisic ---v--7-- ,_ ..,% w-7504 
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Ethylene Giycd 
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i 1984 cktdut 198s * 

Ave. T’ %i!? Ave. . 
* DS 

1004 2054 
3238 

.215 
1998 2624 776 1440 5250 l835 ?0.!34 

94 
11380 

1113 
2’5”t: 

lb98 672 

. 
fhe luge vuiation in wutewrtet quality fdk8tu that an 8ctiv8ted sludge 
pretreatment. smtera locat !t the krdustry at times prbduker 8 suitable 
ufthaunt, beat is obvio~ly not’ sufficient to meet the” f&t’u+tii~ &&ads of the+ 

- ptoceu yiites 

~&$a~%~! imp8ct of such aa industrial discharge fr evide~t~wben usrlythg 
- . ‘mea brt gr8pb tepreauntr the perceatqe of total BOO be&g 

conttlbuted by the industry 01) 8 daily basis. T%e upper plot oa the line grrpb 
cormsponb to the ~IDUI BOO lu;din 
bencrth. 

gs with the i+u$ry‘s contribution plotted 
‘his graph clearly dumiin+rrter that t:le effluent from tbir singie 

induty hu incye+ed the 
15,600 pound. of BOD put d8y. 

BRSA plant loading above the design’ limit of 

The BRSA has been pkrkularly agRre&re in their dc81ings wit!? the trdustry ia 
qUe*tfOn. Since the manufact*uret is not a retailer, advekz publicity has little 
effect, particuhtly rince t’ae industry L t$e htgust empbyer in town. Coue- 
quently, the BRSh hu’ taken P two-prong4 approach: 

0 notifkrtioa ef vioirtim and intent to pursue fines w&S 8 l hequent 
discoatimmtbn of &ice if noncoapliurce persists after 30 days, 
rnd 

0 hqd ret&m to trcooirr tl.25 million in brck surchuge peymelits m&d 
cortr. 
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A similar approach proved #rccFqfuI during the 1940's, wbqn ihi Kear~burg, NJ 
W8te? tre8tment plant ~88~ puimping the coatents of t!@t 686kw*hdi r&r 
stomge t8nk irrtp the sewer systqm appr&irnrtdfy t’wkiccr put year.’ Ih thu daeace 
of an indtptqi@ gutewrter permitting ryst’eh, the BRSA’s only reco~~S”Ciu. to 
take the Keansburg -8uthO?itt to court aad have them d~iiiionh&&&“ti~il 8’ 
bukwuh recycle systems c&Id be installed at the wiie~~~rertmen~ #hat. 
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The H8milton Township Wutewrter Trertmeat PI-t ~WWP~ *- -- --- 
f&t&y in th8t pl8nt upgrrdrs m-m fib.1 -Lb *fi y--i * 
patrllel flow pro&se8 ra 

---- . . . . - bCI u un un,wu& 
-:- - ---- .- yu~ l t Iw.+s *hqve been constructed u 

. ..__ 
logy. Although this results in 8 cump~&,,~~ 

aher that -* -~r-+medli”‘fot older, outd8ted tech* 

.flow pat.Ss do provide op&;ri&ii ne-*Lr”A-- hnt scbemrric !%e below), pat&e! 
UWWK~ lmprct of 8 combined industrirl/dolr- 

biological rrcrtm,ent ptocesies. the t 

and l op#ortunity to study’ the 
uwstie wutew8te* on different fiaed-film 

perFit limit for BOO over the p&t f& 
YWTP hu bud 8 difficult time meetin its 

Order l nd Agreemerit urd hapliurce 
Environmentif Protection. 

6ek.i; 
V--Y +nd is currently bdet a Coareat 

11* fpamt rhr CD-b- .- A---. - ----- . ..- -*a&v ~cpurrmem o(l 

Township hu expeti~~ced orgmic qverlo8ds, resulting ia at leut pat&~ fatlure 
Despite being 8t just ovrt SO percent of the pkat’r bydrwlfc Cap8City Hamilton 

of 15 of the 48 RBC units. With the advent of u id&rid Waste Monitori& 
fic>gtrm 8s pert of 8 SeweM ad Sewage Dispos,8l OrdUnce, the’ reasons for 
such overloading hecrme l ppireai. 
stitl in its’ infancy, observations urd m8lyticrrl d&r &v+ identiiied 8 pbumr 

Although the LndusttW wuta progka “$8 

POIW. 
ceutic8ls nmnufuturer 8s 8 sig#cant urd p&tenti8lly harmful dischuger to thl 

“~ /. 
D8ting brck to the summer of 19&, hi h g co~~antvRtirrtt* 4 *-‘-htl- 
weta beiag discbuged to. the’ POTW oa 8 on 

----~. 

monitating prograni ~iit the HTiVTP uncovered 1 
lS3 to 350-500 me/r md high atmOSDhdC 161 
thir 
PH 

i discbu 
rerding 

‘ge prttetrr. Ihe 
le8d Hi;ailton 

U.--v----.-.- “C r”.rLI‘c cw#rrUW 
ce or twice-pet-yeek b88i8. in 

fin iacreli$ in influtat BOD from 
--Jet of orgutic coartitucats with 

rpocffic k-&&y wu identified when a bigh iafluent 
Town&a B*----~ to the pbumrceuti&s m8nu- 

rt tbrt time detected si&nificant 
the S+stryIs effluent. ‘Thase~’ 

1~8 by the Torasbip, with 8n 
4-*~. --- 

rrA 
T& &ults indicated 8 

bu..uus~~ ,.4 high iafluent soluble BOD 
1 a*dustry’s flow strewas ‘$esult& in the. 

trations: 

-----7 r- ~----- facturn 1; !&ch, 1985. Sunpling conducted a 
levels of ethyl benzene, toluene 8ad xylene in 
findings prccipitatcd 8n exteniive testiti~~‘p&& 
independent engineering study conducted by the ii 
cotte@tion t+yten the phum8tieuti&l d’--L----t 
8t the ,POTW. Aartyses conducted in the 
following crlculrted rvet8ge effluent co&i _ 

Arsenic 
Phc,:rols 

1.3 

?SS 
2 1 ,800” 

TDS 
557 

65,800 

?8sed on a 8veNee flor of I%000 gpd, these vuttw8ter chu8cterlrtics rbould 
yet Se h8rmfUl to l n 8.5 mgd f8cility if disebuncd on 8 rteadv b&s. It is tbe 
tntermitterrt dischuet 4 thk ~mrt--~ 
lo8ding of the bir,loa 

~- -- -- --...I.. a--- ------ --B-w” 
tbr POTW 

to tbe ovet- 
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RBCs io.“ilr~reu~ the first stage DO to 2-3 a&l; 
fnsta&Hqa of aera.ha equipsent Q the influent thumb to the 

. 
0 cxteasfm we of rlud~e judges 8nd visud monit&ing to rugment 

reliurce on control rctom iartrumeatrtlon; 

0 Perf~r~+~~e OC ,b~omq tmting by aa independent contractor to 
uuari t&i&y effectr; 
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CqGng with ind’ustrirf waste discharges to a 300 mgd POTW & a htgaty 
industrialized area is 4 challenging task. 
CAnmr~sioners (PCSC) maintdn. an industrial waste control staff to ta6,nitrw 

Tbe hsaic VaJJey Sewertige 

nearly !09 industrrer that contribute LO percent ot the &&water votume ibd 
50 pcrccnt of the waste strength. 7%~ PVSC p cr armed their first Industrirf f - 
Waste Survvy f7r database dcvaigpecnt in 1972, and adopted I set of Rui;cj‘& 
XcyulrtiaJra ‘ircluding 1ocaJ ltmits! in 1976. By 1982, a ccimfiiehcnsiv- system 

cnxsictcnt with the Federal Clean ‘Wstet Act of 19’12 !tad%ecn adopted which 
crtJblirhed unif*~rm us ?r fees for ~DIU and volumetric fodings in the kass& 
YqtIey plsnt. 

The influcnt wutcwrtcrr to thi PO’W ’ u coasidtred 8 high-strength waste witb 
typical BOD and -?‘!8 vJues of 290 and 450 mg/l, respect’ivcly. bespit: tbe 

limits, even the++, fhe primary clarifiess arc not schet&J,ed“te go on-line uatJJ 
strength of the influent, the plant ls close to meeting the 30130 NPDES dischuge 

later this year (19861. The PY% b “11 e eves that tht addition ‘of primary trerttitit 
coupled wit!, tbc economic Incentives for pretreatment created by tlak wer 

charge system will reduce the qffluent to consistently below the limits. ’ 

the individual constituents of concern to the 3V5C fall. into three generat * . 
caregoriest 

. . 

.-. . : 

l met818 
. -.- . : 

. . 

a firm m8l+es 
:. . . I 

e.. .- ; 
a mers . . . . 

. 
?‘he sources of heavy m?tals UC chemic8t murulacturers, platers and- tanneries, 
One of the smaller (3O,,jXJO gpdl h c, emicrl companies had b&h Jd&ified WI a 
signficant eontribqtur (120 Jhs/day)..of mcrour”y ‘to the P@I’Wi ..-&hough the 
mewry Jcvel of 5@‘u&l at the influent was nat inhibitot$ to ‘tbe activated 
Sludgt, tht corr‘centrrtion of mercawy in the sludge jimited the ~kniCip8lft#8 - 
Jisposal options. It b l ticiprtcd ‘that acrqn disuorsl at Autlac wttt -? 
Pcrmittcd much longer, which will kauire tl 

t@ mercury diseb&r&r’ to 3,200 g/day, Whscm 

trurslater into 8 IOC~ limit al 0.4 lbr/day in the wutcwater from the ind&try in 
quci tion. The cncmicol ccmpaay rcspohded by -iroirting th& relevant process . 
‘streams and utilizing a batch rccovcty s+jlm 
4isehargc from 120 down to 5 Jbs/dry. 

for the merrury; reducing the 
When ocean disposrl is formally 

eliminated as a disposal option, the company can Ctiptoy &&bon trertmtnt for 
rtmoval of the rtmrining mercury. 

I% oxidation of trivsleiit chromium to the hcxavaleae form in a PO’I‘W sludge 
incintrrlar is a pr7bIsm caused by the chromium-laden discharge from various 
industrial users. An additional probitm csused by the tanning industrial category 
is tht clogging of 104 sewem thre results &olg hides acing inadvartently 
discharged‘ from t5e campmies. Sim*il%“&ogging problems existed rt the 
prttrcatmsnt plant due to the balled-up fibars from the puIp and paper 

. 

. 

. 



fiamm,bl,-,a;&& 1;; 
is ddfacd u the 3owest 
-3ieb a ffrme, once ign 
l pprorcber SO $&ii 01 
the sewer collcctic- ---A 
the system wbicb ____. 
proceu when hi& & h AZ*::! 
treatment if?icie&y ‘and 
only be&b brzude, but JJ 

the PVSC iastitu* 

- - waque prootem with high $oa.centritiopr of 
I dh~e~~c wuteqter. The tower 91~ploaiva limit tU&,) 

r 
tati, will cm liauc, to propogae’. Whea 8 wtitewater 
~oncontrrtior of a combustibi6 subqtaace in ai; t&oq@ 

1 the ,&EL, ii.is impohnt that‘ it not be dischuyed i&o 
:em 78e pure oxygea proq~ has a card b;uift into 
rfl -rgea iwgy’ from the activated sludge treatment 
--s=‘L~. Since the veotiag of the oxygen redu&s the 

rterfemaces 8s we& 
cm ?+ru@t in l permit violatlon, such discharges ue ao! 

= t 
problems bini&&&,, 

- ------i-~-r y-agrg U8 OCto* of $984 to mitig8te tb 
. 

l raqPjrcd jndwries ~$simg or mmufact~urkg solvmtr r&b come in . 
-fitact w&b d++rged wastewater to irutrii. LEL detectioa 

btgh LEt were detected; 
iytru&eatr, and to provide pretreatment to idate tbt flammably if 

0 surveyed other industries which used eotvents but shad no such 
d8scbuge to determine if l potentfaf exitted, requking neceuu)r 
control tuecbaisms; qad 

8 monitorkd the coIlecti?a system chore closely for iUe# dumping of I 
such chemicals. f 

Repre,sntetiver of Peeeaic Wley ‘made it cleu that a cooperative attitude on 
J 

the Put of industry was, aa hqi&i&t factor ia successful mitigation of 

that conducted the rcseuicb resulting in tbe typi of LEL fastrument 
intduenceq p~oblcms. h feet, it wu the local phumeceuticel ‘manfrcturer I 3 

ratommendcd by tbe Advisory Committee when the l.EL regulation wri adopted. 
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mere a~ l pPro~im*tdY twelve signifjcint industries contributing flow to tbe 
Joint Sewage Treatment Plant. There are rtvkrrl clcctroplaters who dir&barge 

f 

metaLl% !othcr than cadmium), tp the plant. Moit of the cl&*oplr ers have 
: 

installed pretrcrt?rpcnt equipment in .ordar to comply with ind& tdtegorjcd i 

stamhds. ne Bingbrm ton-Johnsolc City Joint &&age Board &ptcd .rules md 
. 

yWatio= effective March 1, l?SS that gave the board direct control over 
mdustrial wasteatters discharged to thg sewage tieat&ni’$lurt 

In ~thc near future the Joiiit bwer Board will issue industrial discharge per& in order to 
enforce local limits which will be set to ezmure ca;tipliance with state water i 

quality standards, (which are pfeW$titly .&d&g revised), and sludge disposal 
critwir. At :he present time, chromium, zinc and nickel kont&r&on levels ia 

I 

the ~ludse occasionally approach 6i exceed the NYbEC ml&&~reod& :iwits 
! 

The imposition of local mdustrial waste discharge limits are &&aid td:esult & 
r*duction ia metal ievcls in the sludge tci &c&$tabfi! i&@cm“ 

. 
: 

The .ioint frwaga Treatment Plant has bed consistent operatiorra! problems * 

rsseciated ai:h biosolias lows &in the wconduy ClariIiers 
The paor’ operation c;f rSe clarifiers has b+en due to sefire short’ &&itiAg as well as 

hydraulic: wrgar from infiltrationfitifiow a& stormwYter ’ tlovi tic Joi?t %*ege Board is pre.reirtJy undertaking corrective action to ~llcviote 
tie 

. 

pr+icm The secondary cluificrs ate b&ng modified by the iddition of new 
in!lvr*nt baffling and the relocation of the effluent weirs. TFe‘ reduction of 
ialrltrrrion/infIow and stqmwater ‘flows’ into the plant will be reduced by 
cx:*r.rivc sewer system rdii’~~fj;iqitit:‘&. 
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During it; first year of operation, the City of Canandaigua Wastewater 
7’raatment Plant fri@ to meet its NPDES Permit Ij’%iib~for BOD aad Ultluaake 
Oxygen bernand ft’ODJ* l ppruximrtety half of the time. Vjolitioar were due to 
high influent organic lo&s from a winery’ in the city. tr 1982 the * . di..chrrded m averi@ flow’ of l’OO;bO$ epd having a SOD conce&ticm ofw?tt& 
ag/L ThU was in violrtion of the diichugc liriitrtirms that were ia effect’ for 
the winery under the sewer we ordinurce. 
winery )wrd beea set at the following conceatritionr: 

the pretrertment &mjts for the 

i . t 
i 
I 
! 
: 

. . 

COD 
. 

BOO 
600 mg/~ 

Suspend?+ Soljds 
300 mgfl . 

Total @ildahl Njtrogea 
350 mg/l 

9s m&l 
. 
. 

F’hosphorur 10 al&l . . 

3’b City of Canandaigua initiated court action agrim the witmy tn err17 1983 . 
for violations of the sewer uSi$ br&n&e;’ Suhequthiiy, the city and winery 
agreed out of court on a cotiplivce scbadule for the winery, 

. 
Tha limits in the stwer use &dln+nce will ba lx&grated jnto the j&ustrj& 

. di=huge permit that will be issue$ tq t&e wiaery tn the ne& future. The wjnery 
exPicra=d its pretreat,Fmqt fMlity and ja 1984 its djsckgk brd aa average BOD 
conWhti*tion of 400 mg/r. The City of Cur&drj&r Wutewaqet Treatment 
Plant operation has improved dramatjcally as its effluent met its discliugc . 
peutkit requirements for 811 of 1984. . 

The City of C,antndaigua Waste rater Tremnexst PI-t uses air driven rotating 
biolo&icil. coa+ctors (RBCs) to? cubonmeous orgurics removal followd by 
njtrjfic8tjoo. In 1982, the RBCs were not eXfettl&jy “&moving CBdD or 
rmmonir from the wastestream because of excessulve otgur?c overloading from 

. 

tSd winery. kr addition, the organic ovirlold eauscd excessive grawth oa the 
RBCs r??ul.Jiag in inadequate rotrtion of the units. During 1982,’ up to half of 
the RBCs were not operation& 

. 

The winery, which is the only major isdurtry in the city bad increased 
production and w+ overloading irs existing pretteat’menr‘ “fakiii;y iir”-ti’%‘&‘- ‘& a 
result of the r&cetne*nt in early I983 that set a camplhce schedule an 
expr?isi?n of tit+ winery’s pretre*tment facility wu at‘ Ike by’ lrtd 198% &th 
the oriyid and expanded prettegtmant systems utilize an extinded aeration 
rclivstcd sludge procers for organic concentration reduction. fhe winery’s 
expanded pretreatment frcility has &pericnceZ problems rith filraentous 

. . 
. 

w UOD = !I.5 x CBOD5) + (4.5 x TKN), where CBOD5 h the five day 
carbonaceous ,biochemicrI demand and TKN is total nitrcgen. 

. 
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Ibe City of OSwegO( g+t side TteWnent Phat bu experfeneed rrignificmt noa- 
complltiee ptobkijbs associ+tFd witb the loss of solids from t&wit uconw 
Cluif iers. Half of’ the plantf bydtaulic ‘How ir <tom a papei *miil w&h k the 
unly major industry in tbs city. From 1981 to” 198’3, the noae&iibiplirace problem@ 
at the pht were attrhtad to s~~e~i’hydrsulic tid &gs& l&id $e& from tb;, 
paper ‘mill as well u operational difficulties &icb +s ~aqudnt’bteakduwnr of the 
return sludge pump drives. It is not know+ -Sether filament&s growth in the 
sludge occurred rt tbst time. h 1983 ibe paper’mill voluntarily reduced tbd 
hydraulic q-d qtganic peaks to the p&at 
ciuifiir still tcmri~~ed a problem. 

?. Soi+ ,k&s”’ from the reconhty 
bii;Ci 1984, t6e plant ftcq~rentiy exceedd 

their NPDES discharge ruswndcd rolids by five times the limit and the BOO bf 
three times the limit. During that period, thi.$;;;;‘i still occssior~ally received 
hydraulic peaks from the papu mill which were twice the avertic rite for two 
to three hour pePiods, ‘but a substantial cause of the problem was identified u . . 
poet sludge settleability due to fiia&ntous growth. The ‘frequent washout of 

. 
’ 

biosoii& ftsm the secondary cl~ifiers resulted in’ a 6; meui ‘call resideace 
! 

time urd,~ the generatiqn of a. yorln#“siudgk ilk dih not settle iall; in the sprbg 
3 * - 
.! . 

of 1983, the belt drives on the return sludge pumps’ which had &quetitiy beea 
out of service wtre .iepiaced with electronic vuiabfe” &eed &iver T&is 
imptorqment aIlowbdf+e plant opetrtoq to maini& b&et control of th\ solids 
inveirtory in ibt retntia tanks; 
btcause of sludge bulking. 

Phat perfotmmccr wu- &till *r, however, 

Several mea8ute8 ha** bten takeq at the plant in an attempt to llfeviete the 
sludge bulking problem. The mequtes that were taken ate: 

- 

0 switching from plug flow fttd to a step feed in tbt aeration tanks fa a 

order tu achieve batter dissolved oxygen distribytion; 
: 

0 vuying ptocea control strategies such as sludge return and wsstlng 
tats, and sludge blanket depth; and . 

l cbiorination ot,,,$.bc. tttyta shadge for. .thq destruction of filamentous 
growth in the sludge. 

2%~ step feed operation has resulted in betiet dissolved bxygcn d%tribution but 
did not signifieantiy improve sludge stttltabilitl. The kecond two mitigation 
efforts were ongoing at tht time o( writing. A chioi;inati% ‘dbsrga of 

. 

6 lb Ci~/iOOO lb solids had bitn “rj;plied to the return sludge. Micrckcopic 
sxamina!i?n.,of “tht sludge indicattd that tht filaments ha& shgmk and the SVI 
ltvtl had dropped to the tangt of 65-80. Iht plant operators intend to chlorinate 
whentver tht SVi increases to 150. It hh?.. not bten dtttrnined if these ‘* 

. 

mitigatiqn mtrsutkr csn r”cLult in pkztt“$&formance that will consistently meet 
the permit discharge limiti. 

The paper mill periodically rlirchuges slugs of wastt containing high suspended 
solids to thr treatticnt plant. At thcst tkaes, thq sludge in tht primary tank8 
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Wolatioas of the total pbosphorw Hmi: (2 mg/u aad occrrioarl problems with the 
rmmoni~ (32) and 2530 (15, summer1 limits are tbe primuy rtuom~ t&i tS& 
Consent Order. ‘The ~dvaaccd treatment IacUity bu performed ‘well enough in 
the arta of swpcnded solida removal tlut pressure filttrr hstdltd follo”wing the 
tube settler, in the flow rcbcqatic have been taken out of service 
F&O4 to t-e return l ctivrfed shdgt improved tbc total-P re&val from Feed&i 

13 pcrctat to 65 pacent, end is enough to consistently reduce the cfflueat P ;o 
below 2 q/l. . 

, 

. ' 

While Must;& discha& caia @ot be blamed for exceeding the phospborur lfmitr 

high influtnt BOD, $S ,+nd nitrogen arc directly attributable to a few of the’ kei 
industries. The Mustria1 Wa+twattr Discharge l&nits issued ‘I;+ th& HTMA 
limit the concentrations of these compounds to the fdlldwiki k&bly averagsi 
(ia mg/U: 

. . 

P8?8IIMH~r 

BOD 
ss 
TzcN+NopN~ 
Total-P 
FOG 

Maximum 

2,000 
800 
t60 

Surcbargeablt 

195 
180 
IS 
8 

. 

Ihe am& significlat riolrtor of the dischuge limits is 8 120,000 gpd industrial 
W*ute Premwment IaMity that uses a phyrical-ch&ical prcrr-* for metals 
Wmo.vti and pH neutralization, 
mt*wcd in 19’84 as: 

The average effluent from th&+ plaat was 

BOD (rclublc) 
ss 
Ni tmgtn 
TGip1-p 

3109 
1718 
586 
7.7 



-r-.~--- - 
MS 

---” - l r’“vu- BO.D, SS urd nftrogea. la this CU. 
he whey wtte ?8tk +J dh.cbuge’tti the 

r@md lo&Ig8‘8t tb POTW. * 
WI& 

A Sm8U ,ll,SOO gpd @mmic.rl compilay wu b&u surckr~ 
for an ammod #scbu(le of up to 3&O 
tion 8C the PoTW&,&eJq u 
8 Ptetre8tmeat aptem which tsclu~d 1 

COmp8fq?S quutdrly surcbuge now rug* 

-,ged s lQ,o,c30 pit &t.r 
00 mfj/i -~i-ii~~ the NH3 CO.C.lrtr8 

mid reach 100 mg/I. Ia 1983, tbe ibdut,.y &taG - - 
the NH3 coaeedtrWoa,“~~s,, that the 
from s 1,000 to f‘l,SOO. 

00 rrPa ipto the ctffu;at -&ad. 
r s 350,000 -* a-- 

---- .-- ~~bbcwu6s ye bwacnate to * . 
r of tbe priquy ckrifieti. ‘iii&f& 

“1 gnome in 1.984, the hp8Ct of thw 

rmmpung o{ these wutewirterr. A 
iffkult to esseu given the firafted 

single d8y’r testing of tbe dhchuges in 

- COD ~$Ws of froap. 800 tp 36,000 mg/l. HmfA bu estimated t&et the beuler 
APru 1985 P~Qhxad S-p.nt+d solids resu&s mn@i+ f&m 83 t6 6s 000 mg/& md 

yi-.---- l 
. 

duction rt the POW b;i #$ercent over the 
ItdW8t.e. 
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TIC Voidan drectk ‘Uuttw8tet Treatment Plant (HCWTP) went on-line itr 
December, 1981 u a seconduy treatment facility designed to remove both 
cjubmacec,us an+ ~it~q(luaoU BOD. l%e plant uses a patented retrted rrr& 
ratrgtd fix !d film biolagicrj treatment system, whcra flat asbestos pkg.8 
ham&q vertically 
bmztaria. 

in the rattled wutaw+trr, provide o growth surf8cc foi tba 
Each af three c.?ntrct baa& contains 320 plater with 200 sq ft 91 

curface am&‘ Oxygen Js provided by fine bubble aeration through cbt& 
dif fusert. 

tic WrP exper 
consistently meatink thciraarmi+ limih T- 
processor began b8tch ii- -- _ 
Sometimes cxce-edixag 100 fm 
resulted in nitrificr ti 

~-~ -- ----- -’ 
.,-,-“-,-- 

and .rt ti.oes tot81 bJoiogi&J pt&u 
meturing their Wastewater P%sO ’ ‘GtE 

--- ----- --_ 
ti&/infIow frc 5) 8turaw*te~ 

---‘-------- . ..w 

HEY& kriluant. 
--w-c~G rrrecr ox me muusxraah auctaqrges 01$ the 

: 

ApTi 1982 October, 1982 

i 
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Put Of Wdep Creek Towairhlr, WUicipal Authoiity two Yl 

aJth,,uyh -- 
-- - pwrepqoy, IaciJity is iat&+ive in reducing G&i 

..__ 

their permrt, 
>&ition&r, wastewater prodqctbn far exceedx the 50,000 @ &ii {G&&d b 

so occuJonaJ fJor spikes UC” ‘vtJJ1 evident. 
‘he tadumy hu 

full l ccondaTy system to reduce their waste l rangth ib &&tic levelr. Such a 
-que@id nc*rly ten times the curretit nGw*’ iim& t~ec&ritatiag tba design oi a 

ryrtcm, including a 650,000 
on-line in mid-l 986;‘ 

ga Jl 

industry: 

oa aerated equalir&% &in, t rshadulcd tcr’ 00 
h the interim, the ~mtU%JcJpaIity hu rcquitod that t&@ 

voatrd flow surstes: l 

0 
. 

0 

0 

their flows continuously; 
rorluce the BOD in the effluent dy la-house-methods* and 
eornposi ti samp‘le their disdruge 66 + iW@ti”&$is. 

JraiJ~cr to compJy with the a+vqentioned program will result Ja a shut off by 
the RRW. o measure .~d, prcvioqsly in Februuy, 1985 whea the -ladustq*s 
waaewrter WVJS rcspobtble for tot& process failure .at’ the pleat. 

A number 7f crpcrational changes Werd Jnstituted in Yay of 19Si to help cornbat 
the hqh organic loads in the cont.+t buJ& these ch&g*s JncJuded: 

a increasing the +cratisn by using rfl blown at the pJant, resulting Ln 
an rireiche”‘iti the first stage DLci.‘&66 2 me/l to 5 mg& 

a addkion of selective strrins of bacteria to increase the rate of BOD 
remov81; 

a recycling the plant etflucnt to the head of tbe phnt to dilute the 
’ Jncomlng wastt?ater; and 

0 reducing tlrc 8JlowatiJt flow from the food 
monitoring their adhsracc to tbc limits. 

processor bd ebaly 
. 

Since these changes were implemented co.?currentJy, it Js impossible to isolate 
the individual im>acts ol each operations change . However, the cdfl&tive result 
v-u a srlbstan:iaJ!y improved compJt+)nqr record, The hove also been no flow 
spikes at thc”P’6v#’ s n J e Q mid-Dccimb?r, 1985, Jndlcating b&r bow controJ oa 
the put of the f&d p%mstiir. 4 ,,. 
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lh* Rocky Creek Water Pollution Contr*# Plant (SCTP) treals an average of 
Jz mrtd of w*t*wat$r, nearly half of ‘which ‘ir’ contributed by Industrial &err. 

. . 
40 parcent uf the total plant flow and 70 to 80 jwrcehiof t)re orguric md && 
hd(.,%g is contributed by Q~;C ~tipi$~~&&& mmu;artwer. Addi&nnj mbjor 
in4ustrW users are an ani+ fmd procdiror, “ti0 &&f’*$&&,& md a WHOOP 
preserving plant. The RCfp has been in substmtiat non-compliance of its 
NPDtiS permit rinca coming on Jim in 
Gcharge~of higS rtrenGth organic waste. 

1975, primurly because of v&+Je 
Althorigh i@&triai was+ continue to 

. 

ah: UP a large port@m 05 the organic loadiny ‘to the RL~W;‘& plant has not 
axparienced a NPDES pertott vi&&on in the laqt‘ six mudm, coi~ci&~ wit> 
h?valo~rl*?nt and iruph%ctntation of an industrial ‘prctrea,tment $rograrn. 

ihe 

. . ,. ! . . 
The HC:‘:P utilizes the extended aeration w:ivated sludge pmceu to treat ihe 
hig?-rtwngt% domestic/industrial wa*ttya!er. Ihe large organfc clntribution of 
the paper ptiucts mm*~fac@#rtr Js nutrient daiieient and requires phr;tphorur 
and nitrogen addition for proper biological treatment. !&pita the large oraaaic * 
contribution 8nd poor s&is settling 
waastastream, 

&-,?gtarJstics of this indust& 
tt i-u not historically presented, chroaic treatment pohleiDs 

because of itF fairly consistr?nt strength. hi’ar’frrences idcnrtified at the RCTP 
were primarily attrJbutczd tu the otbcr majrrt mdustriat a&s, in partJcu:u tile 

. 

mi.mal food procp+sor. Operations at the anima; f&d prbcekiag plant sVi*re such 
that periodic hgs of organic wmtrs were discharge4 to ihe ‘W’W u&r ‘COD 

. . 

values as high as 3q,OclO mg/l. Typical diily avaralss RCTP i&u&t wganic and 
wlids loadings werci ‘350 mg/J $?!I and 230 mg/l ‘SS, ‘bbi’woulri rive u !Qb Ur 
525 a~?1 and 500 mg/l, resycctivaly, dJring upscit periods.’ These rtrer;s 
cmditions ‘rksultrid in treatment plant- org~k ‘overload and worly settling 
GClg~, with affluent BOD and SS levels rbir.3 to .80 ma ‘and 150 m3?J. 
-srpec t ivaly. oils and creosote tr m the wood or+eciving pi.Ult are not typicaJly 
4ischarg& in high enough concantration.s to upset the bi~Jqgicil treatment 
pr9ce8.8 an’ their r)*n, but mcasinrrally contribgta to the mqnitudc of 
intarfetcncas during organic ousrloads by di&ez&g sludge rettleability. 
Chlorine addition was us& wit\ some success to ‘injprove the settleability of-t!+ 
activated sludge. 

To contml a worsening problem, a pretreatment proyrati w,i”j-‘developed ami fltrai 
industrirl wastewater diqtiharge peimits wem issqed in 3ciok, 198‘5 69 “th< 
Xacan-Sibb Couqtp Water and ‘Sew&& Authority. Tn. order to .&et t:acir 
permit limits, nearly ail majllr indurtrins have iiirtd ionsultants to examine tncir 
prstreatmrnt programs car have inrtalle*J or upgtiade& existing ‘&treatment 
plants. The paper pr&acts manufa;tur*r upgraded iis existing stabilkrtion pond 
bv i3stallirlg a ne-* 13 InAiii-n gallon clarifier, a ‘t&kcner tank and belt pt*rYS.’ 
Re dswatrlrcri sludge is incineiawd. he animal fom,J proetssor moditid a sump 

pump st.ttian in adrJition tc, constructing a uc’rv, dr,ain catch-basin. 
ao4ticrtions allow for th* rc?coVl?ry 

-Pw?r?: 
cf prTvio&sJy wutml sugar and PoJ~lUCs 
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polhtmts WWC) idsntafied 1x1 tire @fluent to the two POWs 
-4~ Put of UJ initial sWP!$f cftort, 35 noacuave%tionrl oquric rad inorg& 

&Hd on t+& data, the followbg fad+triol diii;hu& criteria Y& recoPPtie&d or r+$tovrtei 
in t hc industrial rute control prqraia ‘tinat report: 

P8iu8etet , 
tim~t8iioas 

bwL4a except PR) 
. 

p-3 

FOG 
6.C 

CW 
100 

Cd 
0.2 

Cr (TOW) 
0.18 

CU 
5 

Pb 
i.9 

Ha 
0.7 

?ii 
0.01 

a 
2.5 

Explosivi ty 2.6 
10% LEL 

T%c report further specifics the need for continual monitoring of ‘nflucnt and 
affluent tsaxicity thrcugb the use of Microtox and biaawiy mi&th’kis at &J& 
treatment plaatr. 

One of the more interesting aspects of the Rattimqrc ptsipion, is the computar 
coding of the stwg? co&ction syrrcto. 
iadustrv’r diwiwge 

By knowing the constftuents of each 
, :he t!tiw rale ind their Inr;rtion in the c&cd se&t sp~l’cm 

s contrminant discovarad i& oithcg,,PDT# CLI, :heoretiirlly be traced back 1: ftr) 
pot*!ntirl Mutee fit t;iuri‘;cw * Wh% ruklr l backtracking progrmi is dr lit tic use 
fw israked dis<;h;.rg~t. it could pr<rm bcncticia: in locking chrcnic t&chuy~rs 

Of rj~cct!:c m-,--ads. .I 
. 

. . 

. 
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Figure C- 3 illustrates the toxic natur.e of the p&t influent and -ffIurnt until 

Segtamhr 
Thv 

1952, at which time !he secondary trcatmcnt systes kent-on-l& 
l cc:toatic:n of the activated s!udgc impro+d effluent toxicity f-2 

5 puxtnt to i?) ?erccnt by Qewmber, .uhcrr it 
.iyy-,Jown it: Frbwary 1983. Th 

remaked until %e?condh 
L: cffkent a&n beCame toxic until the seeen- 

darulcr uwe returned t? service on Junr Ii, provid‘krn c&r evidence of tbr . . -. 
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Whgh cO.q~baCe w*tb the NPDgS Permit I& ha aaWed for -D w gg 
et Patapmco, the phat sow is 

. wall JWoa thh 70 .a& tIesi& c&city 
ilto& inbfbitioa & stil present despite the ilo~~e~dirt’ iiace i’983 (& F& c 3) 

EVidU#aC~ of this inhibitioa b 
inovhd by thq operating P/M of 0.3, rbtc; i signil+zantly leu than the d i es ga ,*ahe of 0.5. Am r mew of” further imprvr~hg tb Situdon, t5e Stat8 of Huyland included the followhg la the co-tit &&& 

immd to thu city ia 19848 
I - ,I ;, 1 

0 fnstrll on-line toackity moaitmkrg of’ the pknt h&eat 
0 davolop & toxks eazcrgeq tipon&!&, 
0 *al;ugu the =o)k.df the Cjty sewe~brditrurccr to krc~~rda rpemic;, on . 

toxicity 8ad flammability for i&u&(al efflimntr, 
. c 
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the 8ingk most rl@tI&t dischu@i’ to the R8efod wutewrter Treatoaoat 
Pl8nt iS 8 turkey prOC+@r’ Who COntribUteS %J &aCWent Of the %foW &hm8. until two yeur qo, t& industry wu discharging high concentratloan-of oii and @uo 
(1000 to 1200 mg/ll md iugo qurntitier of feather; to the PO‘IW’ The problem * 

WU W fMV8ietBt t!l8t fiOt+tiOn tbiC+ene?S W&ii rtid, 4 !jqU if p&& ciujfjm 
in rhe ort&mi plaat design during the 19505. fbe .pr&biem h8d become 
UnUMn8ge8bie from. 8 plant optr8tionr perspective, hence the murrlcip8llty 
required the industry to iastall flotation oo-sitd, tbkreby r&Auc@~ the FOG )a~*) 
tu uader 100 rn~l; 

: _I 
arcford’s pretrert&nt erdn?Mn’ defines 8 set of surchugerble rad prohibitive 

W 

BOD 400 
.- - 

COD 
mfi 

lSS 1000 
350 

1 
lxcy 4 

40 
VG -- loo * . . . 

. 
If 8n iadrutry’s mstewrte~ exceeds thi limits defined in the fi& column during 

. 
. 

’ 
their twice~ewmtith sampling, !hc ?e=ver W+ fees” UIO cotap;uted *using mm- . . 
b-ed unit costs u 8ddltion to the flqw-based r8tciS. Should ra’iadu&y’&schuge 
wmtcrrter . cm&i@WMions in excess of the pkohfbi%k rg&es, a &tied of 

. 
__ _” ,. “,.. .._ ..“” 

Violation is usu&n$ .thc in@st?y is given 3odris to correct the p&blehr .prior 
to the idtiiiicn cif i fi& cons&Cutive dry‘ sitipiizi~~ pro@Priiia;:-. C&&tent - * 
nonZompIi8ncc with these limits can result in + &t-off of sewices, but such l 
drastic step bu sot been nceCjd;;uy for my of the !h+C’industiies’to date. 

iy 
The .turkey pmcessor~~ routinely rrvchuged for their discharge, 8ni at the time 

. 

.,.,-, r of the rite viiit, Gare, in *io*rt!pn of the prohi&i~~vli;;::zj#j~~ $)““je;‘” ‘&fy&“.s&t ’ . : . . 

recent sampling tirlysis indicated the following canc+tr@ioas iin mg/iIr . 
. . . 

. 
BOD-1000 ’ 

. 

COD = Id00 
.* 

. 
Tss - 500 

*. . . 

rw - 10’ 
*. 

The two other indusfrics ia tcw~a !.?“,,ttx?fIc”~miil and 8 ccsmdtics manufacturer) 
arch contribute high SbD ‘(69Q-llO?l “‘&d. COD ‘(l’$Od-14”oO) ‘&tew&er to the 
plant. Since R+cford is only at t/3 hydklic &pxcity, there or&it lOids do &t. ’ 
adversely affect the extended aeration pro&s. 

the cor:aatics mrmufacturcr has direhkged low pW ‘0.5) wuterrrrter to tbe plurt 
in the put, which CM be toxic to the bio!ogicrl popukik in ,iha~ l iiiV8tad ’ 

I72 . 
. 
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UdJ. 
0 Add Ihe to the aeration basins LA to . l lowata’ tbe mix,+ liquor pH aboy 

1 

I?& otbw aP8jOr rtumblh 
the high infiltr - -- -- 
influant flows 
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me florre Creek Pollution Control Facility (HCPCF) 8s a region& plant 
opemt+ by the Aika~. Counry Publfc Service Adorlty (AcPSAJ, treatins : 
pradohmantly industria! waste*ratc.*. ?JhetY five perce#t of the indurtrJrt - 
waateload h eoatributed by rereral Jarge te.Ftile miJJs atid Ja characterled 3~ 
high COG, BqD, JkaliaJty and pH. Combined domestic/industrial infJumt 
wUtewater p?J.fluctuationr of up to 2.S units per day md alkaiiiiliy‘ fJuctucptJoru 
of UP CU 600 my!1 per day caused inhibition’of the-btomm, @%rJy settling #Judge 
and caused efflu,ent suspended soJi& permit ‘viaiatioti. Since implementJag l 
pt4trra~.fmnt prog??ri, ti!Uirking industrral +astewateP dJ&a&e permJb the 
tr*atablJity Of tht m~ust+ waste has improve+, tlia rem& king that H&f 
has been free of NPDES permit violatioiir’ior o$er eight moat&. 

J.XSl textile ptoceues include grading opetaiio&, finishing processes utjjit&,g 
dyes, and specicrlized textile chemrcd manufacturing. ‘TSG text!Je. waste*aeter & 
highly caustic with alkalinity as high as 2406 rn’i/i; and pH exceeding 12 j ‘p+J 
to prarreatment the cmbined fndustria.J/dom+stic influent to the H&& bzi 
the followJag characteristics: . 

?)I ,?I1 
POD 
COD 

360 3 $I 
. 

AJkaJ~~i ty 
9:o my/l 

iJP0 mg/: 
TSS 210 mgI1 

Other dJstinguishhg characteristics of the influcnt wastewater hcluded the 
l ttrq=eJy ligbi niture of the suspended solids aad a dark blue/black color, 
typicaJ of textile wastewater from Fuhiag aad dykz opera?ionr. ~. 

. 

. 

Prior to the xummer ol: 1985, the textile industiier employed a limited type of 
pretreatment and ilnr cqualizatJon. This 1 Jfmited. pietreatment. and flow 
equalization rrsultcd in the previously mentioneb plant influcnt pH fluctuations 
of 2 t3 2.5 units and alkaJinity fluctuations of up to 600 mg/l in a givea day 
These fluctuations cawed some inhibition of the”‘biomass, but becaurc th; 
hy$a+c ,detentJon tima in the aeration basins ‘was in exces*“’ of X.5 daj-’ 
effluent BOD was wJt5in the permit lltiit of ~“3”&g/J;-^~‘J%esc pH ‘and slkafinit; 
fluctuations had tbeit most dcirimental iffiii on- bitmass. g&tJJng 
characteristics aad solids carryover in the seco’ndary clarifier often resulted 
latttnp for 24-36 hours. During these -epbodesS fllrm&ikU.. &ganiSmS W& 
accrrlonally observed in the biomarr. 7%~ solids carryovei”‘pfi&lem w&sened”in 
the winter mont?u when wastewater temperrtuk tick Ju*we but chlwinatibn 
of the return activated rl;Jdgr?, th+ influent to t!e secondqry cJarifi*r and the 
contents of th& aeratron basin was som”ewhat successful it &&ving scttle- 
abdity. Despite this, the HCPCF stir1 experien’ced effluent mspended soli& 
violations in 1 i of the 19 months prior to SeptembCr, 198% 

The 5 tdtr? of South Carolina mandated t&t the ACPS A imjdement and enforce .a 
pra?rratmellt program ‘in the spring of 1984. tie ‘ACPSA ‘responded by 

/‘ ,’ I ‘. 
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m? Gurneq PI+ of the l’+Jorth~ Short Sanitary‘ District (NSS’3GP) teccivej m 
-mgt daily’ witewatrr flow of 12.4 mad from ,a ywitty of SOWC~~. I we 
sWrC+s include a major naval installation, domestic sewage djschuyes, 
scconduy effiuint. +m the Dirtriqt’r 3otth C!&$jjG Siwq* Treatment &,t, 
and other i&utrics which coat&to ft ‘pc&?rt kf the tot& flow. 

Fiacc startup in :976, the NSSXP hrr ckp&icnc& periodic !ef!utes at acbicviag 
nWification ia the two-stage activated sludge”‘rystcm. Tlte failures to &hieve 

J . 
aitrlfication to the ammo&a levels of the T+ti$$t’i $@j$~~;‘i&& limits have ‘. . 
also, at :+t!t?s, 5tca , ,attong+e$ hy gekat pioi& ugsit$%~&‘&-4 re&ted 
in efflkt SS and lWD5 violations. One .~f -the mrjoj iadustii~ koatributor, to 
t!ac $EtmF. y’!++, 8 pba?uaaccqicrl roaaufacturer disqhug&h‘& l ver’agc flo - of 
7j0.00~ apd, has simikly expctienccd upsets ‘of its own xctivntcd r!udge 

I 

pret~eatmcnt system which fiave resulted in ri+tipnr oi’ thi ‘iciist&t’s. local 
sewer we Giiliaancc. !! r+g, !qitialIy bcliivid that t”hc obsotvtd iatetfctcncce ‘at 
:he XSSDGp’&cie the result ot,thc discharge of fllrmentou,-c#gaaisms md other * ;: 
solrds by the maaukzturet. 
twhich significantly 

7788 initiation of, .iF-plant solids eqztrol mtthob 
.e?sycJ the quantity of solid’s cntc&ag the inoust& 

*aastcwatct pretreatment ryritdb) aad ptctrertment system upgrades did a&, 
Scwevet, eliminate interfereaces at the NSSD~GP. 

i 
1 

e 

k? 1980, District ;&onncl bcgur to sepect that the ptescn;ct’ of a nittification 
inhibiting antibiutic , l ryt’hrornycin, tn the phumrctutical wutcwrttr was the ‘” .*.liri,,-.L,“ni, .‘- _ jY* x, a\+** ;I’~~‘~~-s ‘.A.ciak maan~-rSiiirh:~~f the process Upsets it the ‘X$sfi@i’ “6~ ?9& tort a& &ontr+j 
Senchacale l ct:vated sludge reactors ‘w&t placed in operation and the cffccir 
of the phurr,acruticj wastewater and ctytbromycia on the &SDGP w&t 
investigated, A bioassay test Ior t5e presence of ctpthromycin md other 
nitrifjcatioo inbi?.+toze ,ras a&o dvvclopcd, aloirg with a Direct Insertion 
ProbciS~ris’Sprr~~~or;ii:ric ‘technique Cot confirmat&oq. ‘The results of the’bencb- 
scale testing indicitid’ that tik presence of sohible sad;or solid kastittkn~s if 
tht pretreated phumaccutrcal wasterater inhibfied nittification ‘kad, at high 
levels, coufd completely suppreti ‘nitrification. ‘AW’ti&l~~j”‘ii %&found tbet ’ 
although ctytbmmycin inhibited nitrifi~iiic,n;“ac~l~~a;til,n to low conq&tatioas 
of atythromycin could occur in the absence of e&&v ‘“‘&&ceirtiation 
fluctuatims. I 

r)cring Jarwary of 19&t, Ann obrqvcd average ind~strirl ptctrerttba~t effluent 
erYhromycin ccnecnttrtioa of 53 mg/l with mass 10+&q fhieiuitioa~ ot~rtiter 
than t-uo orders of magtiitude compietely inhitited nitrification in the Gurncci 
?lmt. I’& resulting BOO5 and 3s concentrations kete as high 8s t6 mg.rl and 
i? mg~ 1, tcspeoively. Lower coaceatr+ions of erythromycia in tk, absence of 
,uch rtrong ccnceatration fluctuations did pt interfere with the perf&rtanct i,i 
the Gurnee Plaat during August -of 1384, with iv&a& ‘&i”&kt j?i3D5 ‘Urd SS’ 
concantrationr of 11 mg?l eaJ P rr;,‘l, respectively, md effluent ammonia 
c*cncentrrtioor ranging from 9.4 tag/l to i.5 zag/l’ rU ?Jl 

.,.- .,. 
Evpericnce at the: 

Guraee P!rnt and’with tbe,,brnctscale test sy~rmar ihas alto indica$ that a Irg 
period of two to three cacti3 eel1 residtnce tirucs ‘w; required before the effects: 



. . 

of *rYthumYcin on 
&o was foumJ t dJ 0 

?@.~W*~ md*rtrJIFn by DJWJCt PWWRUW to 1~ the effect of the 
pbu-c=utbi dischuge-an plant perfoFm+ee bare ~,,cJdd~ 

0 the *dJtJm Of hOqmJe co~ubt8 t0 .dd p?im?uy &pJfJer * 
PeifomttMeez 

0 the ddJ!Jon ol po:ym?* to the, fint-etage qetivated rJ,&. s,+em 
* daJJy bJoruJys it Jnd 

inbibitlng substanceat and UtrJrf wetewe& ‘for the pre+ce’ of 
0 the dqvelobment “of -“i;; 

’ opdJvc* 8ovemJng the’ dJrcherge of eWhmmycJn to tbe NSSDGP. 

SJJX@ P-age Of the ordJnaace in November 1985 tn ~&cb the dJ b 
Of l ythmaycht we?*‘ erti,blbhed, the &s&b “a& s~u~t,,t~&~‘j~ami~~ 
compliance wltb its ,VPUEs‘ 
N h*e been coasistently l cbJeved. pe?mJt and l mm$mJr leveb-of O;tr3’&fl to 1 nrm e, 
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LAX2 MlLtS WA$~WATm TRBAlMgI& pI$q’I‘ 
lak* Mu& i&i 

” ,,I ., 

. 

. 
The I l kn \‘ift, ‘A’rst-wa(.~r ft-:~tment 
UNI p*m:m an N-mh-Comt41 Iowa. Apy~uxiru~~ely 37 phtcehi of the avrttagc . 

‘flao’u uf 0.35 mgd is i.?du*ttirl in nrlutcr rnd aiir+s fro.0 the’rwb major industries 
wtthin the crrmmuni!y, A printed circuit board manufacru,~ct dischrtgcs l n 
OVwJd*? fl0-W **I SO,C;3 i;pd **hicb contains capper, lead, cttomiu.a, nickel ‘and 
zinc. The *Jrket m+rt m4nufrct;ltiny cyptfi dii&ari(cc~ $9,000 gP(r to the 
l”W’W. kes*ntly, Libra tic!“ni, @?16ha pul,ut+nls associated with this second 
dischrtgc, 

me CitCUit boml .panufacturet cxpcricnccd g&t% during the past dccadc which 
tcsuI&d in ktcucd diuchatgo of copper; lead and other metab to the PoT# 
In I% the Copper ind lead kvtlr in the anaotobicilly higcsted sludge w&i 
obtc?tved to be -300 my/kg and 1,100 my/kg of dried sludge, respa”ctivcIy imp 
State !hen intarve,ned and h&cd the LMWTPs prior disposal pta&, of 
spreading the sludge on ayticultural land. Becausq of a lot& 6’f a dispcr,ri option 
the sludge solids were allawc$ 10 accumulate within the srng~e-s~agc digester ‘0; 
rhe treatment works with digester suparnatanl t4cite~lrtion to the head of t’&c * 

: 

facility. A one-time disposal of 90,000 gal of siudge to a landfill ‘&as ‘allowed by 
the SI&e in I982 after which’r?Iids w,ete again hejd ‘within ihe trcamm-at &o&s 
Prior to the tcceipt of 9 hig)r-tota land applicatiod permit in the fall of \9&, thi 
sludge held in the digcsrct contalnad as much as 16,000 tog/kg of,c,pper. 

,” ., 

.a program of mnnitnrkg tic -citcuil board mamfacwtct’s dischugr wris 
initirted in May of 1994 at which time the •v-ra~i)“.,C~~~~i:.‘c..%do Icid’ 
cpJnccntSti&y6- ‘b&d’ dirchuged 11, the POTW dcte 2 to 4 rug,‘1 and 0.4 to 
1.2 fag/I, rqmcrfully. The m,unicipality and the manufacluter entcrcd into a 
~tsW~rt’mcnt a&itemcnt which tcsuled in Ibc installrUm of an ion exchange 
and precipitation meWs tenio"~al system. 7’he, ptettcatmcnt program has 
tasultvI in lnwct m*ir;(rlr kadind (rJ the POTW. blonrhly rvetagi io&ct md lead 
conc*ntr3tims of ’ h.64 rnt.4 and a.3 %g?l have beck observed in. the pretreated 
indterttial discharge. ruttent municipal tr?gulaGrmr rqu’re prettcalmcnQ ” 

. . 

discharge litnitr for m,etaIs which +re consistent w!th thorn of w CFR 433 akd 
fines ii& impo8ed for each incider&’ of noncompliance. 

As a result of the redui’cd metals loading to the PO’IW and of the ability to 
disgore of digested ?lrtdgc solid, an a tsgulat bari?; tb&‘&et&s content of the 
digested sludge has been reduced to the vicinity if 5la;tr”‘i%<]&“& WAS observed . 
in 5ecc?mbcr of 1355. 

During the petiads fat which rludg~? disposal was not practiced on a regular basis 
Ihe overall plant pctfrmaancc was found to detsristate. From a~c~~@i’i~fh& 
SODS coarr?m rations of 2’4 mg/I and 24 mg/l in I%32 and 1983, iespcctivcly, a 
yc;rrIy average cfffuent f1;QQ.s of 40 egll was &served for 1984. the effluent 
EObs’ !w the Il;;t rjuortcr,al !3;rJS ‘a&raged 22, -g/l. Although the results ate 
not caztclusive, it is biiievcd hv some that the poor‘ovc’frrll plant pctformance al 
tcecnt ye?% **a tha result 4 high organic and &lids loadings (because of 
ligcsmt supetnatanl recycling) to the trickling ffltc?t irrd poiiibie ruc(aI toxicity. 
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?w Vm*Adttmvn Water Pollution Contrrrf Plant rXf’WPC@kxkAenced b&parid 
d -ffluent BOD lim;t4tion vichtions prior to iwt. Tha rioiatiom were tb 
Cwnbrwd ?crUlt 4 hrdh hydrrulic luldings to’ t&z p&t because of infilti&n 
and IS~~W i&d excessive BObj I~J&&G which exceeded the c&pa&y of iha 
tr+stm+nt kkilitiar. \Vhcr*u thv. UWPC’P wqs designed f9FVcyerage daily ;I;;h 
perk hydraulic flgws oJ $5 aad 4.0 . 

mgd, rospect@e!y, extrabe wet wcattiarr 
flows ~BS &e&t BS -29 -mgd wcrt &%ptiriencGd; ” Ftowi in exe&s of I mgd were fou& 
1.J rhsuit in GUI exeijllive loss of microorganis+ from the activated sludge 
r!‘stq_m and it **as necessarv to provide only prihrv tieatmzat for the tat& fgw 
and byprss sceondrry treatment Ior’thc excess w&Z@+iii;itr ij~~~~” kt the wade 
time that Sigh hydr+uJic loadings were axparitnCed, &OD5 ‘ioads aver&g 
14JJO~3 lb SO~$GI~y were confii+ed by a meat packing facility. The a&a& 
gOD5 uf the industrirl loadings rcprcsented 65 percent of the rvarti@. 
was*ewater strength and maximum- industrirl j coattibutioas df 33,dOO b 
gOD:/day werc observed. 
1 %%J Ib/dry) had ‘ato occurl’ed. 

Additionally, excts$ive dischuger of grease (up to 
Prior to 19& 013, ,!adustrial wastewater ik 

ducstion was not reciiv~~~“p;;;irea~tmeat. The effluent limitation violations 
arose during pePi+ of high hydraulic and high orgraic loadings at which times 
plant effluent (rccoad+ry elf&tent plus bypass@,.. p&nary effluent) BoDi 
concentrations of up tc. 170 ag/l occurrsd. 

A sipnifi.c*lct upgrade of the %fWPCP was compietid in 1982. IacSudcd in the 
upymde were addition& treatment units for incrc+sed hydraulic capacity the 
installrtion .of a jet aeration system which sub&%&y inc&&~~the or& 
loading capacity, and new sludge handling facilities.) ihe ty$ic;E‘i d&k preseirted 
in the following table iharrctr?ritt the MwPCaP- ir it now, exists. ‘fhe rep&e& 
upset prraIac?tet values reprssiI$f-the process conditions prior to the 1982 plant’ 
upyradc and during pericxk of high; hydtautit an& organic loadings, 

fn conjunction with vxprnsion qf the capacity of the MWPCP, the meat pa&zag 
industrial concern instituted a waste mi&mizatio~/~retteatmcat progtr&“’ iij&n ’ * 
State intervention, which,~~S~,~<~c&$,~d the average org8nic load of the~iad~strirl 
wastewater to 8000 fb “FqQ ‘d 5, ry with a solids loading of .4060 Ib/&$; Lfres;ock 
holding pen runof!‘is kow subject to’ primary sedikeritation. A blocid colkioa 
and drying iystem was inst&cd, The remaining wuttwrten ere itrainei md 
subjected to dissolved air flotation lot gteur rlmdW. Although other 
wrstswrter pretreatment ,+ltematives were prepo+ -the -selected system wm 
econohcPcaMy advantageous because of the patentiql *fog protein. aad greke 
rscaciery; 

_’ 

A total of 37 industrio wete identified in a city-wide industrial survey. Of the 
37 industries, 20 ~ticrc: clFssifi+d as source?-of industiiab wakc~qet uid of these 
six arc monitored regularly. 
compliance schedule. The 

r)ne, crtagotical elec~troplrkr is subject to : 
total industrial wasteurtbr fl$y .ii&ges 1.2 mgd. 

The present industrial pretreatment progrard ioaristb &f”kmplkg and &lysis of 
t Se industrial discharges , as -tdnducted by M WPCP ‘personnel, and close CO- 
opr?r;rtion between the municipality and the various industries. There hrve been 
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fhe Sioux City IVaste Treatment +nt CSC$$‘P) treats a Combined indust&J and 
municipal wastewater avefa## flow of 13.5 igd and aiscbrryes to the Mb-j 
‘Rib&. Slota than 130 industries were i$entified 6y ‘&I industrial surGe9 0 
potential source6 of wastewater. Of the.sc, four arc crte@d&l metal finis&@ 
cr electroplating industries and, as of recently, elavqn industries conttibutcrd 
significantly to the suspiirded solids, BOD and oil akd grease duchuged to the 
CCWTP. Although the total volumetric load of the industrial wastewater is 
typically less than 10 pctgc;iit ‘iif :hc total flair, the industrial organic loads to 
the plant account for grcafcr th* 50 pcrcerct of the sbservcd Joada. 

) 

The sC.Wl’p has experienced two separate, instawms in which industrial 
dischuges have hterfercd wits normal plant operations. to!ated slug loa& of 
zinc were cx~eticnced by the SCWTP in ?d++ch.’ a&i again la &pi] of i9a l 

Levels as high as 16 me/l Zn were observed jn the treatment plant intlucat rai 
both slug-load incidences remIted in an upset of ‘thi activated shdgt procerr ‘rad 
violrtious of the NPDS discharge limits. Effl4pnt BODj concentrat1otae 
exceeded .66 me/l and effluent suspended solids concentritions in‘ excess of 
209 tug/l were observed. The investigation of the first slug load of zinc was * 
sobeo*hat hapcted by the lack of in-house capabilities for metak uraly~b a& 
the first indication of .a conJamination problem was tbc ptoccu up&et itso& 
Upqn confirmation of the ea+re of the interference, + tim~iir&~&;tm‘ for & 
continuous a,ddition lif lime to the primary clarifiers, Fhich would result in tbt 
p<&cipftation of subsequent slug b-ads of tine, was installed anti apiikted &il 
such tame that frequent and periodic monitotiag’and rnrlysls of the influent for 
metals could be performed at the $CWTp. 

The source of the metal discharge was identified ftq? the City’s indusitirt qsa 
‘.’ rutvty~and' from sam~plcs of wutcwrtcr and solrds’ collected at specific locrtitias 

in the wutewrtet colictction system. &I addition to the process upsets, d&k 
held in storage lagooni at the tacilitipa bccrrpe totitaininrtcd &h zinc and plans / ,,. ,~, ,, “/. 
to dispose of seve’m!. years accuiriClition of sludge by spreading on 
land were modifies upon receipt of special permittjny from the State. 

rgticulturit 

fn 1985, a ph~maceutical catractor came on lint discbarging batches of high 
strength waste without prcjrmtment. the strength of the wste taxtged from 
10,000 to- 100,000 rag BC%<fi an3 the waste contifir&l~6~gh’iev& kf salt and 
sulfite. The +magi’ BdDi of the waste was 35,O:Or&b’and th& batch dumps 
represented’ 45 p&cent of the total organic load tb the ~~iii~;.“.Thc.icti~ated 
sludge process wat, scveiely uverlorded’ and intermilt~~~.hapressionr of the D.0. 
levtl ocqytcd. It was possible to operate tFe Vactivrtcd- iludgc &ocess td 
rcctmrriodatc the severe organic loads, but the process would again be upset 
during the weekends when the pharmacctltical cx~r&%t’” wuL’ ntit: dis&rging 
waste and the organic loads were reduced. ntioughout 1985, the SCJTP 
experienced severe violations of their NPDES &5D9 and suspended solids 
discharge lam i ts. Frequent .violatiqns of the ‘pharmaceutical extractor’s 
discharge permit occurred with rkspcct to the oigunic itrcngth and daily adas 
loading of the waste. ne industrial user was pl&e$” on”~“&oWpliancc schtdule 
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an investigrtiorr, . 

Ihere are two !ignificant industrial ~mt@bu~o~s io the hWf# Gho w&e &o 
issued biec&% Fiid 8%$$&&d’Otden ia May, l,,F!F, A fiberglu iniulat!on . 
xmamafactti’ir ‘bad bein di&+rgIRg ‘h&jh &%&t’titions oi p&d1 (L-3 -g/l) &ad 
NHj(up to 500 tag/U, wit+ mc+jonal ipitis o’f’“&%%&<h~de into the collecii& 
system. The activated sludge bac!etir ware r&lim$ed $_o,,t&e phenol in ilk 
wastewater, but were smeFti6le. to shock i+&~^‘~‘& NH3 a& ‘lo&&e- 
hyde. Fottunrtcty, the industry vu teslhwivc ‘to ihc ptob&ks of the N’VTP, 
and instituted a corrective program tot 

0 consctvc’ and recycle plaat flows, 4&h hr~e‘k+d~1&%.4 their -d?sch&gc 
by 60 percent (from 1.22 to 0.4s mgdl pvct t+e pest two years; 

. 
+ eonsttuCt an aerated cq~ali~rtio~~ hsih td “&strip phenol Ad 

distribute di&nal fluctuations: and 

0 construct a ptctteatrirent facility foi their landfill l&hate. 

A second major industry is a +iry which came on-line in L9fb, kritially, the 
dairy stored ‘their y$ey r&i& in a silo &d‘ idic;illy bled”“i$%~~“?~~ sewit .,_^_,,.. 

system. The disihtigc was high in “boi%*&$~ %$i~uspended solids (L$bd ticfir‘ 

and would occasjonally b+ br$ch &<&ad to the PO’TW, ‘te&&i”.i&r ‘ghoirk 
loading -to the -activated sludge. The lndustr+ hti iiiice i&&‘&cd a tevene 
osmosis treatment system tot- the whey wwte which has ted&i‘&‘&e &id; Gd 
organic loading to the plant. 
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pbocrrrk, kiMo8 

the ‘IlSt Av8nUe ‘-VastcUrter Treatment Plant ($AWTti provides see&my 
treatment for l major portion 0f the wutewrter flow from the greater pbmttf~ 
arta- mc most significa$ i~d~.triaf contributprs to the NAWf’P a&e&~ 
platers and metal liniihqs--thcjr principrl pbUui,+nb being cadmium, cqpyt . 
chr~~taiu.m and cyanide. &CWSC of rcclimati~n, the effkkt QI these met& bd 
not becm -easur+Iy detrimental to the NAWTP% biological system, although 
occ=hdy CU and. Cd pass through the plant to the cfflucni ‘in concentrr’tiom 
violating permit limits of 0.0s tag.4 and 0.01 mg/l, respectively. Most oi thij 
rartllrlr r?ntzrina thv :1-\‘a’t’P putitiobr to the srud&, whiqh prevented 1-d 
disposal as an a$tion in the put. An industrial prctrea+nt program, “develbped 
‘JvCr thC hSt fgrur YCUl and opprovtd~ .in July, !983; ‘has markedly decre&&d the 
aICount of metals l nttrrnf ihi N,\WTr &d co’nie~~~~tl~.~~~‘p,t, through ad 
rlu4yc disposal problems hove been neu!y elrmi+ted. 

Prior to i$us~~@ pretrewaent, influent copper and cadmium conctntratroti at 
the !l’;\;:w“fP ‘were approjcimately 0.2%0.92 mg/l u,d 0.03 mg/l, respectively. six 
to eight perctnt of the influcnt wutewrfer -w& ind\ut&l, nearly all of w&b 
originated rt mttrl finishing and plating optra<ions. Typicil‘copper dischuge . 
concentrations for some circuit board ro~ufrct~eir”wtrY’~~i‘iiii u 40-60 mgfl. 

Heavy metals removal from the wrsttrtrerm was gctiiirft~ greaier tbm 
. 

75-80 ptrctntt copper and cadmium coticetitritignr in the digtsttd sludge were 
merrt&ed at 2,OLO mg/l ed 44 mg/l, rtspectively in 1983. The coniEeis-tiXt&ia 
praefudtd disdosrl of the sludge on *+giiculturaI l&d& ~&tunately for the City 
of Phoenix, at about t5e timt thest mttd cqqzelttations w~H$’ discov-ttd; 8 
precious metals proetssor -e$+,mc interested ‘ia utilitingAib& &lgt and &r five 

_ .,_ ” ,. b .- 1.1” ._ 

YtatS incintrrted a11 t&t sludgt produced by the NAWTP, it&ooer*d tht metal 
content and disposed of the ash to a landfill. Dtrpite ‘the high met&s 
puritioning to the sludgt, pass through of cop& and cadmium in excess ot 
permitted emueat concthtratiom i+ ncit uncom”id&ti; %“r~~&&se, an industrial 
pretreatment program Uras developed in I”982 t$ decrease the influent metal 
concentratiogs to the NAWTP. Znd&tries welt' involvid by the City iti the 
progF$M dtrelopment, and the. dity of Phoenix offqtd tech&J knowledg,, 

^,_, ,*xnll..~lllx-.“r. 

short of dtsign, to the industries. trying to meet tht rtduced meta discharge 
limits. Prior to the implr?me~trti~n of a prttrertgent pro~rPm;~~d.iit’indrutriis 
hrd no piclieittient “other than flow tqualitt*ion, and many inrtrlled pretteri- 
ment works in order t0 -aact. the new copper md cldmium dirchugt limits df 
4.5 q/i and 9.1 mg/l, respecttvefy. A pretreatrpekt and mttrl recovery rystih 
at me large circuit board taanufactuy cost in l xctrrof S 2.5 miltion. 

As a rklt of the pretreatment program, typical trertm,ent plunt influent copper 
and cadmium conctntrrtions hrvrl been cut to 0.15’ &g/l and O.btt mg/l; rerpec- 
tively, and treatment plant Cu and Cd efflut& limits are ge’nrrrlly not 
l xcarldtd. With -the reduction in i&ent wasteratcr metals coneintrationr a 
corteSp6irding reduction in the sludge metal conce$rrtions ocCuir@d and it wU 
ni, longer profitable for the precious m,et;rl recover? firm to continue ptaeersing 
and dtsposing of the iVA%TP siud& Howtver, th” met,al concentrations wtre 
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1 Tokw. W%oM 

nw fOhwn Wutewatcr trertmtnt Plant ~TWTPI in l two stage trickJing filter 
plult that treats a predomin@y domestic wastewater from Phoenix Arirrdaa 
ruburbs. The %ucctirful operation of the PWTP $ dependent on’ the one 
~iunificrnt ir+st4el contributor to the treatment plinc, a mtrtptcktr who 

pr-u- 1800 to 1~90 head of beef per Jay. the trirrtment pttit. typically ’ 
~~khugfc effluent with BOOS urd SS lcvclr both i&w’ 10 ~lg/l but bu bmn 
UPSet w oCcdSio@ to the point of effluent ptkmit non-e&&nc+ when it 
receives ihbg lais 91 blood md grcask ,from the kcatpacker with BbbS &d SS 
Sevtls of up to &ZOO my;1 and 1,3% my/l, lespttti.vely. Upset Creyutney irid 
icvcrity have been reduced in recent yeus &ro\rgh improvmj igdastrirl waatt 
monit#Jrind and trcrtmtnt proctis monic&d, rop$ctivcrly.’ 

The influent to the TW’P could jac typified as msdi&m to higb-strchgth municipal 
w*rtewater with rvcragt EODg Md SS lcvcls, being 275 mg/l urd “US tig/r 
respi$[ively. Approximately 29 tq 31 percent of thy organic and solids loading 1: 
comribu!qi..by tb,, ~,!+packarzon iw ivG5~4”“b&~ it levels of 1,100-l 600 mg:/k _ .._ .“. BOb’s”&d ‘766-I,400 mg/l SS, for wuicwrtcr if6Gi”‘;;‘i “iiS’Ll.0 mgd. $ general 
the dorpcstic/iridustrirl wute stream can be treated to well iit& 
30130 dischugc liraitr, but in the past the meatpacker would upset the treatment ’ 

. 

proceu by slug. $+mrgi~g blood or some other hiih strength oro.utic slaughter 
by-pioduct. Piror to 1982, these upset conditions w&id last for s&r1 days atad 
result in weekly and monthly effiuent suspcadea r&ids ii ‘$046 kg& in violrtlon 
of permit Iimitr. 

Tramatnt upsets hqe diminished in frequency qd @tcnrity since 1982 for two 
reasom 

t A legal contract with the meatpacker ji&t flow to 0.8 mgd, BODJ 
to 40,6?5 lbs per day (1,600 mg/U and SS t6 6,670 Ibs per day 
ll,OOO tag/d, and proLides for fines or’&conncction if these limits 
are exceeded, and 

t Improved treatment pItit process monito&g has enabled operators 
to better detect, and thus.rct on, a p&cirtrillyupaett& >onditlon. ^I 

The contract with the me+ packer attempts to prevdnt waste blood froa belag 
stored for more than about eight bout, rt a time ‘bcfot/ discharging to the sewer 
Prior practice rt.suftrd ;n blood b&g held back for up to r.‘weik at I time befor; 
being discharged ail at once. 

I 

Primuily through trial and errat, the operators of the TWTP have ertablirhecl 
several operating purmitim thrt “‘h&p ‘them in detecting tip&t conditions in the 
plant. The depth of sludge in the primary clrrifiers~isimonitorcd eloiily; a high 
or rapidly increasing sludge depth ir‘iik$icrtive of upset conditions urd ‘is caused 
by the high solids c+~n,!~,,~~ the meatparking waste. ‘f’be mired liquor in the 
solids contact b&n rollowing the .qae,ond trickling filt& is monitored clortly as 

well, with levels above 500 m-g/l‘ signaling possible problems. Mixed liquor 
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The VVRW,RP has, siaco 1981, experienced periodic activated sludge upek 
acc,mpAhied by chronic aeration basin and ana,trchi~~ di~&&~‘ioaatirrg problem% 
belwved to be caused by “!ventjypc ~bc~kals, butlag this sake pirid “CbD 
levels up to t&cc times tbe permitted l ff!uek litiii bf l$&j~$ave d w 

. 

discbugcd. Initial l fforik to discern the caugc eel the. upsets and foaming a 
document the sowcc of tbo pollutants y’efe U&iced to vi~uai and olf&twl, * 
investigation of !hs twatment facWii& and sewer intercepton. Recently a-0 
tbomtigh rttempjs to docusvnt, thy Upsets (wastewater sampling and lab&tory 
l aiysed have resulted Pi positive i~a~~~~icaii~n 6i ibi kpsetting poilut’&tr Q& 
stucco and have estrbliibed the fiamcwork for !hc eoPr*ection of the probie&. 

‘,” ,. I. 
ftut-up of’ tbc VI’RtiR-P, treating primarilf aoticstic watewater wu &m-’ 
plctcd in June, 1981 witb .t)q connection of &t Air Force- Base (;FW sdwcr 
interceptor. fhc!“+F’B contributras both domestic and industrial wastewater rith 
vehicle ad $ure wa@mg, jet fuchg and paint strippiag ‘i&ilities “producing’ the ’ 
hrgert industrial ‘fiOb8. fhi’VVCfi/~P bcgan‘e~pctiicncing efti&ent COD permit 
violations, aeration basin foaming and occariqnS1 bWogici1 upsets shortly aIt& 
the connection of the APB icwct ipterciptor. ‘I&e foamtrig md Upset problems 
contiaucd into 1985 wi!hout signf(ka.nt ggforts psde to document the caui~iir 
source of ihe problems. Chemical rddit@a ‘and variation of the food to ’ 
microiiganism ratio and the mixed liquor suspended solids were u~u~~~~fuj’~t 
mitigrtinq the foaming problems. Pcriodiiiifly, &ni~kl&t or oil &%x%$&e 
detected at the tayeatm,cnt facility ‘and in tbi in&&t ‘w&t&&er, coiatiding 
with two-fold effluent BbD’vd COD in&&&i ‘! --“’ F (,,,~&~;mpts to trace th iidoi of 
the pollutinti to .the so&es, generally impiicrikd the AFB, 6u”t”& &hcr rctioir 
tr, substantiate ihe AFB as the pollutant sourcc’was immiai.ir;li;~‘~~;la~~. . ! ., 

. 
Decisive steps war? t$lctn to document and ccwrcrt the problems Sollowing l 

Fcbruxry, 1985 ‘spill’ of pollutants with l ,Ftrmg -ioiv&t sm<ll.i&o the treat- ’ 
mcnt plant. Wagtewrter u~plki~‘re& iqamcdiat~ly taken at the plant influent, 
the AFB interceptor ind t.li9V,+.rq&cr above the AFB “ki;n‘&&m 
l natyses showed sign~&%kt cpnccntrrtibns 

&b&tory 
of a nrimbci df po&@t”&is in both tbs 

plant influcnt and< in the ~FJS,,~utc~atcr. Other simil+r events w& irtipled 
and analyzed from $ulg*i.&ough September, 1985. The ranges ok canceatrationr 
detected for six compounds during tbc July-Scpick~& ‘&et sampling are shoya 
below: 

vmtRP’I&leut 
hlftm 

chloroform 
.Mcthylcne Chlciridc - 
Tolucne 

p-Xylenc m, . 
Phenol 
bit (20Ethylhcryll phthalate 

15-23 ., 10-55 . 
1 l-43 X1-1600 
11-29 43 -100 
1 I-19 S-320 
I l-12 1 I-230 

39-210 /, 17-830 
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fbe dmyq+$ &met8 rosul~eg3 in dircu&ns &era titiWti$ end the A+8 
oftidal+ yitb ,,% #;btrlc! ieqrrestig t&t b&e ‘pie&es c&&g the dlscl&e 
a1 ishlbitory levele of contrmiaents be rtopped. Tbi AFB pretmetmoijt CU?@8atly coar&b Orily of poor& operated oil-wale< fepuatioe u&8. 

/ ., A.-.- .* ^ ,_ I 
Despite the WRWRP-MW’&i&& tlk treatmedt plant continues to experience 
foaming problem8 
.\F!3 di8khwg88. 

-4 violate e~~~u~nt CbD ‘iirdtr, prerumab~~ bee&me of the 

September, 1985. 
A :arma! l CeUe 8iyj b+ri+i” “+#er was frrued to the AFB lit 

A8 of th@, wr@ng, a yutetiatei rrmjdhig and an&y& 
proyram ir being completqd ,.-by the AFB as the lini rtep of 8 negotirtelk 
l ~rewwnt to cdriact”the sewer dtchuge/trertmeni plant interference ptobfem; 

. 

. 

, 

, . ; 

. . 

.-. 

. 



/ 
*. . . 

. . 

. 

. . 

00@615 
. 

(___ . 1:: . 

. 



. 

The Duck Creqk S~,wage’Treotment Plant (DCSTP) is oae of four small treatment 
facilities owned, operated y$ maiatabd’by i‘~~~~~i~~ol”~~~~~a,~Texir, & + .,.S.,“S^, ( . “I 
Plant is Iqcated or! the tar p.c$h.end of town, idja&nt to the Red River. $‘he 
Pa4 Paw Se’*age Treatment Plant (PPST?), 1oCiied on ‘the east end ol ,panborr, 
is one the older sewage treatment facilities 6p&&&&6$ &&‘tK+y ” ’ 

The DCSTP 
St-duds for 

aad PPSTP ‘had consistently failed to meat NPD,&$ discharge 
BOD’ and suspended solids prior t’o 1978. A“state court o&r 

required Denise? to.monitoi the i,ndustrial waste discharges froirj iba iCur ‘l’tigtst . 
Industries in town oq’-‘a 5 day per week basis. Two ct tbesc‘ f 4tisjrics were 
deleted from ihe c&rt order when ‘they’ initiate4 their “o&n’ pC&tre&tment 
Progkmi a@ ConstrtM~ Wprctreatment facilities. ’ ‘5x: fq85; be&& was issued art 
EPA AdminbtraS& Order to implement a pret&ment progkam. A revgad 

. 

City Sewer O@nance” wW opptioved by thc~~City’C&<Cf’on January 6, 1386. I 
” ! ,“., _j ,(. .-,..I /.. I‘k. L i “., . , 

The four largest industries in Dtnison u+,.gjl, food processors; ol these, the t&o . , “, . ..a m *I . 
that do not* pretreat are jhi ~mai;;;;“‘^‘&rce, cib’*ii&striai int&&&&er at the 

i * . , 
PPSTP: ““*%kse two industries are a food oil rifiniijr, and“& oily-type food 
processor’ .‘(qmrgarine, salad oil, etc.). 

,., L” .~*l-.~,i*.“.n,~ */3r 
Tl+si t’wo ‘kTlities Rive 8 conm&i dirchuge pump rtation u.ld hivC thc^‘capabiifiy to irow%6~‘~;;~~~““tlo‘~~& Ba#&;. 

. 

The influent to the ‘DCSTP’ has ‘a BOD3 concentr&i& of 400~SO8 mg/l and a T&S 
concdritrrtion ranging from SO-300 tug/l. Coacektrations of, f$& ells and greris 
(P$?CJ cause’ problemr at the D’BTP, putic&ii~‘*t&% ‘%e of theso irrdustri& 
releases a batch gump of their $w&tq * Apparently, such an incident had occur&d . . , ,, “, , -^ id:“e-,l.4‘.“, I, ,“.iS v * ,- :< 1 d. .1 . 
on Monday, February 3,‘ l’g86,‘and the residual ifiects of this batch dump w&c ,“. “I: . . . .i notea ai the plurt dtiing the JM,~‘ slte o*;koon ~~~t~~i;;,~~~~~~~,.~,i~~~. Mtj& 

effects includid &g&g of the bar rcreen,“and scum ou the secondary clarifier. 

I 

There would also have been a thick grease layer ‘on the oxidatick ‘ditchl ‘6ut”i i ,. ,~ L1.*.il. ;i I 
previous day’s rain (4 inches in :6 hours) had caved the ‘);cadworks ik’&erYlovi, 

: 

and a subst,aMiai quantity of grease wu noted on the ground adjacent to tl@ 
. 

oxidation ditcti. Due to. the overloaded Co&T& &&“~ack~ of puallci uniis‘& 
this plant, there are qg;prd~@‘W~~~of #!&n&iivks:‘fbr respdhg to these batch 
discharges other than byptiing- the bar screen ‘-&d running the influerh *’ 
comminutor. Tbc D(=S,.TP: is. ‘in compliance -4th ihe NPl%‘clischuge p&ah‘ 
about 65 percent of the time. .Wbin it is in an upset condition, e’ffluc%‘BOD and 

1 

7’5% concentrations excttd 140 mg/l and 200 mg/l, rerp&&dy, on’ the averagt. 
i . *- 

‘_ . . I 

The most significant industrial flows are pracessdd ihr&h the PETPi 
f 

ihil 
i 

plant receives upward?_?! MJ~,OOO‘gpd of inkstiiai) k&i& yiih a RO’D rangink j 
from 1,206 ‘td 2;4MVmg/l, TSS rauge of 400 td 650 mg/l ind I+OG of 300 to 
400 mg/i. 

, .i -.i *Ulr _“_ Jc. 
fhe Fac”“b not&f ‘I< be extremely high. In ;‘;i’aition~‘Lihe flow 

contributed by theit i~f~&i~‘j~ &fy l - *&tp estimate, ba%ea ‘on tj%tr fl& .x_ *, “‘lj f 
meuurern”c);nts, yhen the T&+u from ti;ese ,industries has been diverted‘ to the 

3 
DcsT”air;i. ‘i;;‘p;;‘iap -;ian prod~e’~s. ~,i i ..i, G.. .A..**,*- il. Yl.’ ,,, lo #-:,i,->v*. I.. 

i .“‘T’het%$ tndustrtes m question 
, ‘“,‘. 

claim total f 
combined dischuge of ri~,Posip;i, bas&d, -;n..p;‘&b’*;iii(on w&t. w’<*i’ &ci-.&d 

i 
,. . _ , “.̂ _ _., “.__. . *. I. ” .. l 
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..___---__ -.w-. 
BOD &d TSS froai a&i 
cMt of thb chrmirrl 
l uentirlly ___ 
(Sl&fib, 6.1 SI 
two tricklfiag _ ___ __ _ 
rwJting e&v& of *e&G&lit 

y--..-..I- vrurr, caw 'Iray WU uwo to guU(urC~8 IVYEIRS I ,,, .~_ _,._/_ .,“_I .i‘l..-.l.i 
-- ---r .Aa+c?,- for the PPSTP. ‘T’o l ecomplirh thio a cbe&al 

additio< -s;s6 -‘*+s- adi+ to feed catlo& p6lymer usb UquU a&m hto tbo 
PBtP influkai fill ibe result of th& program ir t48 redqctlor of 8fflutnt 

LO=? Uqund 3S me/l l acli, to leu tbaa 20 mg,‘1 each. “ti 
I- ---,- -:--- addition program b rpptoximrtrly’ S&O00 per mo&h 
dw to the qs!. q! ahm tSW/ibhj 8 gpd I&d rat.1 md polyie~ 

&f&!!!!~!!!~,~* to m*chadcd p*obki ii thjr plant, one of 
evict, and bud, &a SO for over two mon)hr, 
puts ironi the masiulacturer. 

,- 

--. 

chic. . ..w w”“.-Cc 

s.rrrrr 
r--e rncr caa plug tbe tticklhn filter $st 

. 
I 

‘t’- 

-- -- 
tbrt I# i*-X 

witbid lerr il 
011 the chlo& 

- -----_ 
&ntact-~smbi* - -‘iLzy--y froln *= E.ex’tr6;, -iti 

grease. Foamkin wta 
chamber, and. t- - ------=- 7’ 
graric do not appear to rignii 

-.j : 
In mjd-fW% the City hired a coasultaat to examine tbtir wastewater troatmtat 
system aad -commaad any aac*~*S~~&fjciijo& iii;;‘&&]t~~t reco& 

! 
i . 

mended.8 naw 23 ~+gd f;ickUn~, Filtet/Act&at~d hdjki plinl” kg ‘&k conrtructad 
by late fW, replacing both the Paw Paw aad *kg Cree? $dvagt Treatment 

. i . 
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P8tL,Tesas 
I’ 

‘k ibrh ~~U*Wate? Trwtment Plant fPWTP) was ConrtrJcted in 1912 to -eve 
the muniaprf 8nd indurttirl needs of thir qotth Teru &mm&~ ?b;. city 
fathers hf$) .$)oPtad a policy of bringing icidustries into the City* by ma&ln( 
!Vm*o*~8l~ow-ccs in the area, of muqiciprl t8xes md utilities fhere WCP~ 110 
~oJ~tri& *a*t* diWmrge taquitamentr for iirdusttitr in Puia &til 1983, wba ’ 
the EPA issued 8n administrative order for thi? City to improve dischrrgei from 
the PWTP such thrt they would comply with their NPDES permit n&d ctty Utilitws Dcputnbdnt stiff thea ret up ‘8 ’ co~&@$&h&& 90 d8; hdwtri81 
diwbuge~~ ~.~~i~~~~ring ptci&hin “tii dktminc which indukrial dischuger were 
reqoosible lot the trartmerit plant ovet1orQing. Ihe plant was designed to t?88t 
a mxxirnum SOD loadiag of 8,OOC lbs/day, but was receiving ur l vtta&t of 
10,OOa Ibs/d8y with per+ of ovar 15,000 &s/dry. TSe S8mp1iny ptogrrm 
revealed th8t gteatit th8n ‘E3 petccat bf”&~“i$fl&ent BOO io&g wu rtt+t- 
able to four luge industries. ‘_ 

nc Utilities Department developed 8n iRdutti8l sewer use ordinance which wu 
put into effect by the City Council in late f983:’ I%& ordinmcc L strictly 
enforced by the Utiliiies Deputmant, ln ttie first year, over S 350 sob 1 
swchuge fees were collected. ‘Thii‘6as subsequiatly droppkd to 8bout t f90’003 * 
per year. ?bc Utilities Department rtquird ihc four largest industriei td 
imtxll permurent recording fkw mete? gd rcfrkger8ted compoiite samplers A second set of industries was teqLind to install fIOw &krn~ ~f&jb‘moaitorr, ‘& 
murboler IQ? the City to take r8iaples. A third group of industries ~8s required 
to in:trll‘r PurhiIJ Flume, with the City making periodic fl& mcuutetidms 
and taking srmples. Finrlly, the smrllest indurtrirl dischargers were rc+i&d’ to 
install a- cfflmpt manhole from which the City coaaid withdrlw samples fat 
result of the ordincace and stri,ct enforcement of the surcharge program i t&t 
the majority qf th$ ‘large industries hrvc all init&d’ ih& own prii‘rertm&t . 
systems. Two hroe their own NPDES permits, md one of these oper8tes 8 6’m’gd 
overland flow treatlpeirt systgm. * 

Of the mrjot industries in Paris, mcst art food proccuotr or ptip4i’pioduc& 
murufacturers. he of the four largest, hotever, ii 8 eategorkrl bmeth . 
finishingl indqtry. this dirchug~~~~jjjl. contri&t&s an 8ii&%t&v%f 404& &g/l of 
ammonia, 30 zag/l. of copper ind I? mg/‘l of zinc into the PWfP.’ ;ihc City h+e 
worked with this industry to develop a timetable wiaeteby it will reduce its 
8amanir discharge to 30 mg/l md its ht8Vy m&$&adircharge to EPA C8tkgOriC8i 
standards by &in, 1986. The presence ofhciky mct’rls in the r&&‘&nks r!udga 
disposri tO nOn-8gtiCUbir8l f+ki$. I 
The PWTP no& receives 8.n rvctrge of 6,000 lbs/d+y of 8OD3, which it c8n easily 
handle with its existing faci{ities. CIccrrional slug lo&~ .?I up to 2?,0UO~‘ib;/dr~ 
have been received 8t the PWYP..’ n“ cse ate t ypiially handled by increasing the 
NCXT akd MtSS co&ttiitaiidii.‘ TIIC most rcceq! episdirt oj a ,rlug of high 
strength waste did not have any adrerst effects on the PWiPo’ 
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to k cooplotod by 
ti city b #tUtby Co~t?uctiar of (IA upgr& to tbo PWTP which Ir; s&.&.d 

De c.lnbq 

bad of tlu l ctlrrtd ,rl@#e rystwn. Tlaii & b&i* paid f 
the dditloa of aa 80 rooldltameter by 1s foot deep plutk aida rou@~&g fjltw 

19@$. The m40+ foauii of thiup*tiln# WM be 

b h t idstry la toy% a~@“d wit1 increm~ the derigtt 86’6) loadjq for the hTP to 
1 %OOO b/day. 
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hh&rtri8l Wrrtew8tw gere~+t@ in the City 02 Sbermm Ter8s 
ne Pet o@k ~VuteWatOt T?eatment Pbt, IPOWTP) tPO8tb ti f~t~tiCip8l d 

City WU iswcrd 8D EPA Admini?ttitive Qrder to insiitute ; pntpeat&eat tc l9Ilf the 
pt’aytam. With’& 8SSiSt9C. of the Director of fftitit~ci;~‘fot tbo City of 
sewer us. o-bmce &dwyJo~ aad pass4 by the, CLty Councl; in e&s, 8 

1983 * 
h rdditfon to the implementrtion of the rawb‘uic otdhur& the POwtP wu 

txi$ny ttlekliog filttm. 
upgraded 6~ ?993 ~4th tbe addition uf an l ct/vrtqd sludgt ;ys;em followhe the 

As 

thrrr 13, for each. 
eflluakt concentiition, of BOD and .I$S’ droppad from over 30 for e&h to less 

yor! u thf! sy~~cm wu pked on-line the plmt 

POiWP ~88 new? able tq taspoad to industrial dischuger due tcr l & of 
.hior to the l ddftioa of kh; ktiv8ted sludge sys& the 

control oa th+ tAc$lhg filter recycle putapr; 
meets its disckge perrUt tequin~ats.- - The POWTP now coorbteibtly 

..’ . . 
l’%e Implementation of the sewer UC &yI:*‘---% .- = - - 

10 the iJWt&8ti@n of 
rtri.s._ One .of thm, l 
. . 

y weather, and 
weatbar flows to the P&&? - 

1 - 
.*o t3er indu SW of bt*rau h en edible giJ - fm processor. This industv k 

ww its dtscbuge,, +c sti!J disch.tges in 
t@rtm@fh 8istq to ?ULI)OVU fats, oils aad Pease 

T;;S cm1 600 mrr/r POG to the Wwrn cx,cc+- of 2,000 &g/l Bti;‘6”*&60 mgn 
-i - “‘+? ~853 .ipprbXih&iy 8 250 ‘000 

_ - -- yr . ..- POWTP l vetqjes 40-50 mg&‘dtra 
rlgn!ficaat process pri3blemr. 

ne one mejot c8t*goric~l.,,!~~~~t~ is a ~~o~#iurr, pl.ter who dischrriges~ in‘ 
.xces. of 1 mgd to thd ‘Pb@.TP.. This user hu instrlled a &romium reduction 
PH +djus+wnt, met al hydroxide ?tccipit.tion ,ptetteatmebt frciliiy to reduce ‘it: 
S~chuge liddity. 
rpptoprkt l disposal. 

Oewrtcted met4 h$&ide siudgi ti tttmttd to Hourton HOP 
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‘fhc New berg ‘:~utc*~rt*.t Trertmsnt 
rpisodes o[ non-&ompliancr yith- +i& 

?lrnt fNWTP1 has exJ&rieaced perit& 
?!PDE$ J%%k% approximately tea 

your due tr) fluctuating SOD loadingr, and bialogicii ~u~rtts’crured by l xceuive 
copper dirc.hrrger. In general, copper dir$hargtr have nr)t limitid sludge dir& 
‘rp t rons. With implgmentrtion of a pretrtat,mtnj pro#?r;m’ &ad tighter Jndurt&J 
clisehrrg?t limits , intetferqm incidtncts have become rntif& inGi&e~t’ since 
mid-‘1’984. .VPDES discharge permit compliance should in&eu&‘*in the next two 
years as some indu+ri+l. waste permit limits ire .‘ti&ned and a cornpItt-- 7 new 
treatment facility with greater hydraulic capacity is brought OIL line. 

, 

. 

. 

The two main industrirJ cont.ributors to the XWT’P ac l &cult board mmufac- 
turtr kbm) and a fruit processor (IpI, bqth of which o&ate y;ari-tt~& $j,a 
cbm has been discharging wastewater to the NWTP rigca 1971, but the flowrate 
was increased in JSg when it was discovered by the Oregon Deputment of 
Environrpp+, Qqalfty (DBQJ, t&rt + wuttiireim’ with c;jppei ctiriicehtti&~ & 
high’ as SO-80 ppm w+~ Ptiqy directly dischugdd :to a local stream. Subsequent 
biological friluit af the NWTP’“-*g’^ d. s owe 
primary clarifier qJud#e. 

copper It,+ as hijJh & idO ppm h tb 
The incident required reseeding of the biolagi&J . 

popirlrtion an3 45 days to completety ecortt. Btcswt of regular upsets the 
City began sampling and testing for pH urd copper in 1981 at the first x&J& 
downstream of cht cbm facility. The City experienced great diffictitiiy in 
working with the cbm to 'reduce coppa JcveJs aad Periodic diackrgk problems 
continued until Mav, 19M wh& copper discharges: craU+d 9 complete a&rated 
sludge and anaerobic digester failure. 

. . 
With pttssute ?$y the City by the b&Q..iLjci 

an updkd sewer ordinance &‘rb more -teeth*, (he City ‘rggrtssivtly pursued 
compliantit by the cbm. + ~.~+a,o,~..eruse’ bcuing ‘resulted and rather than add&a 
the pretrirttitst i$itig, 
SO-60 people. 

the cbm chose to cease praductfoa and” lry oif 

The cbm reopened Iatcr that summer ,y!th the new pretreatmat tquipmtak 
required to comply with its i.&usttiaJ waste &&huge permit. ‘&cc instaJJJnq 
prttre?!ment, the chin has been in constant campliincc. %s~e‘kter monitoring 
of the cbm continues. 

The stco~d.major industrial d&huger which has ,crused the NWTP to ~Joktt iti 
NPD-ES Permit b a proeeuwof pie char&r. The fp requires on the average, 
one third of the WW.TP %6b~&;;“Ltment &city which nortidy ii&k hot present’ 
a prablem,.. 
Z?OO*‘p&,&ds 

JQwevtt, watt rtr+&h iuiability can redi Jcthe fti’conttibuting’ 
of BOD in ‘one dry “to the plant which i-8 diiignid tb”&dle’ 

3200 pounds/day. With ths “ad&ion of the domirtk BCID :‘fGk&. the biological 
proceu is overwhtJmed. T~icaJlp, t+, Occurr iri’ th$’ symmer at low plant 
flowrates and caa cause the etfluent BOO to r&t to SO mgll. The fp hu been 
rqsponrive to the City’s pretreatment prograb &d t’ighttr lndwtrirl wute 
discharge limits, which have rttcn?pteb to solve the problem. St&ter industrial 
discharge !imit- J may be impose% by t’be‘kiti ‘&hen thi f$i peitiit 6 renewed in 
the neat future. A good working relationship betwcpn thi Ciiy and ihk “ip’ has ’ 
made corrective actions easier td imjilement than ikihe cue of the cbm. 
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The Wddpdlty of Metwpolitm &tattle (MkTR*O) ‘has bad an opllrats&l 
in@fu*trid pretreatment prugram since 196% ,I With minor mdiflcrtlonr the 
1 ‘gt8:0 w”ai EPA-approved in 1961 as one cf the first in tbe &ion. S&s&a 
reductions in influrrrct wuteweter am! primary itridge beae.%etal concentratiom 
during the fast five years C;UI, to a g&t akent, bi attributed to impiwuentrtl~ 
uui cnfwcement of pwtrwtment stUrdw&. 16. in’ “o~i&& of thb, && 
moniwring by,,In?r?rtri~!,.d~s~n,gers augmeciits! wig> year-round spot monitutbg 
by Metro’s Industrial Waste Section has r&ced ihi in&din& of toxic upsets ia 
the ananrobic digesters of the West Poini~‘&eht&i~ pi&at and: in the activqd 
sludge procem of the neighboring &nto~,;tiert&t Pleat. 

/ 
fhe ‘Metro-West P&is% %&ant P&t‘ prkides~ primary treatment and sludge 
digestion for 10 l v‘irrge daily wastewater flow of I32 tigd, ~‘&~^‘~rcent ori@- 
mting from indu+al saqces. Approximately 70 metal fiGI&g/electroplattr(l ‘&j,“:* ~~~,“, a,.“? .+..>.^*,..vr”* Wl h&strics discbuga to the sewer system k ‘&Won to a -vtiiety of othpr 
crtegorid and non-categcrrkal indtitries. ‘I&C&~&~ ~f”$&$&” &ester up+rrts . 
go back as ouly u 1967, but .thek occurren&s have become iv- Iraq&at *face 
1980, cx+c~$dg wit3 substaatirl overail riduct’~oas in here k&al concen- * 
trdixm. hst upsets directly linked tc toxic mat& (generally chrmnium) cawod 
incrarged volatile acid con’centratbns, incre&h ‘cartiori“8~~~ide co&at of the 
gas produced, reduced gas pro+++, and in a few’cares catted cpmplete failk 
of the digesters. .+ Qtqber, 1980 chro\~iu~ spill to ihi’%%t’“&bt fr<iliip 
caused a typical upset a+ resulted in thG plant infktn!: c$iromium cccnciin’tiiii’ion 
jumping 10 fold to grer!er thw Zag/l. Fr)m”ry sludge co&eatr8ticns df 
chromium reached tlo,m& resulting in a 39 mg/l “iacra&k ia &garter . 

cbncentrathns above’ their wrmrt 16-11 yr@ ‘le’G& Lapd ;Ip&ation of ibb 
sludge was not altered, as presmtiy thrtre arc ao,~est8blirhtd.Z~~~~~~~ “mtt& 

. 

applic8tion rates for silvtrculturvl us6 

Figure C-6 belo? typifias, t!c! rsducthn in meta!a klized’drir~$t!ae f981-198k 
time Period. Plcqt influent ,chramium lcvalr drop~a”-r;pl;roxi~ate~y 55 pertie& 
rSila the digwtcd sludge conc$ntratians were reduced by more t!hn 40 percent. 
The magnitude of these decrgwr-‘a&’ typical ‘61 ‘&her hia* a&at as welt 
r*rSaging 44 percent for CSromium, cadmium, ‘cdppef, lead, ‘nkicii’~ urd %nc! 
combined (see the accompanying data she&t). ‘he p&i&y teasen .for the - 
iaduction of cadmium and cQmmium cancentrrt,ians is ilaprohd iridti&af 
ptttrertiae~t. In addit!qc-?() pratrertmerrt, a frss ,cartosive city water supply has .,,,“. ; .__ ..i i also resulttd in i&k brckgrw,nd metal concentrations for the o+er metals,’ . 
especiapy for copper. The city raccetly began chtmi&lly conriitioning iti katei 
in art attempt to extend &kduit~lif&. 

Succrlu of the Matra Industrial Pretreatment Pyogram can be attributed to a 
number of impwtant factors incluGni: 

. 

l development OI stringent lo+!-bmits tw industtia! ciischaq B=; 

. 
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INTRODUCiION . 
. 



Obiectks of ‘Ihis Proicct 

to propose methods for controIling the taste-and-odor problems 
chlorine dioxide. 

8ssociatcd with preoxidation of rrw w&with 

to discuss the results of the fkId and Mxmtoy ctu&& &nducted ia ;twr, &tics that routinely use chlorine dioxide 
as a prcoxidant; 

. 
to present evidence finking the odors to new cazpcting in households w&e amplaints have o@natcd; and 

to describe Iaboratory rcwuch in progress to identify the odoro\u compouxtds and to evaluate treatment prow 
that might be used to prevent their formatiolL 



* bug spny 
0 caturine 
0 catlitter 
l old futher shoes 
0 orgafk chemical 
l ktrwtat 

. hetwten kerosene and chlo&e 



l Surfrctw;rter,eitherariveroraRservoir,wurherounx,ofnwwrterinevayinsturoe. l Surfrctw;rter,eitherariveroraRservoir,wurherounx,ofnwwrterinevayinsturoe. 
* * Chlorine dioxide was added c& as a pktr&trncnt, typi&Uy at dosages ranging fkom 0.5 to 1.5 mg/L Chlorine dioxide was added c& as a pktr&trncnt, typi&Uy at dosages ranging fkom 0.5 to 1.5 mg/L 

Chlorke was never added u&I afkr pmline.‘lt typkall) Was ad&$ on top of the @ters and again as the water either Chlorke was never added u&I afkr pmline.‘lt typkall) Was ad&$ on top of the @ters and again as the water either - - @ @ 
entered or left the &arMl. entered or left the &arMl. 

* * None of the WTPs ammorriated the water to form chjoramincj for dis@utionWstem pr0tectiOn. None of the WTPs ammorriated the water to form chjoramincj for dis@utionWstem pr0tectiOn. __I . __I . ,._ ni ,._ ni I _ ,~ I _ ,~ 

mim.a mmmEs REcmqpgWY!!K mim.a mmmEs REcmqpgWY!!K Ah’I):&jwu@&fgg&~,qRs Ah’I):&jwu@&fgg&~,qRs 

1. The odor-causing substances ate formed at random, loca$ios in the distr$ution system and not at the treatment _ I,(. I,><. ,_ll r* ,,*4**-. <I.** sr%.‘: 
plant its& 

2. Some featun of individual homes, such as the piping, is involvedint+ gcn=tion of the oompounds rcqonsibk 
for the o&a . 

. The odor-causing substances are recoyble $korn the v+cr ,by closed-loop tippmg and ate identifiabk by &u . 
chromatography/mass spectroscopy. 

These hypotheses dictated the eurc of thcepling and analysis program, which is dcs&ed in the fo!lv!‘jng se&n- 

ChUbtOn. 

Irxincton. Kentucky 
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CIO; + HOQ = oxychlokine iataznediates 
Cl3 

Organic compounds responsible for kerosene-like und cat-ur&ji&e “40~ ~.,~t&~&trib~~pq system d&g times 
of CIO, applications at the WP +se nqt * water either lerv;nn thC plant, entering the customers’ savicx WWcctiom 
fkom the distribution system, or in the .qrng’ @5&l pie. 

Strong chloxinous odors, reported by some complainants d&g times of Cl4 apptioations at the WrP, are caused 
‘by C102, which is formed in !he &t$i$ogt we&by m ecldgi& ttl&$vn, &it-ii i;oli~ v&uitJc cggJ+~ 
tap is opened. 



The discowry of 0, =shh& ia the ~~pqrcd+aes, was 7 qqing point in the lcuEh for the muse ot ti 
kerosene-like and ca~urine-like oc&xs muse until t&n, st&&&*%&zh the auihoti had lieu& att&& &e e 
to the presence of new urpetiug in the homes of complainants we+ &smis&’ as ti%kd)~ &xplanati+ts. ,_ ._. ,, iae w 
link was cited in< a draft report of another AWWA Research Foux@+ion .w (George 1989). F+, in, &w _. . 
problem areas associated with WTP conversions to chlorine dio&i+ ~tment,~~: 

Thue have been rcvtral wmplaints of utreme(y disagretabk odoki orfginatingfiom tk potable water- ln alI of&s~ & 
SO fi, the compIQnts hove have or@aa.ted from homes or ‘&&ntGu biwh@ nrw cmprt ti been buta&ti. It is &&& 
to dcrstond MY ccwrr/tffect from this reporttd n&cmpCi’&i&&%i, but tk uti@ be&v& ihnr is ioke reiationtirfp. 

Refm was being made to the Mobile (Alabama) WI?, whi* Fgan @in4 0102 ia 1983 to h&p w&l THM 
formation. 

Additional Evidence SUDPOI&R Link Between Odon and New M . 

Soon d’ta the ~CSCUC~ m,~@pleted the@ field IRudics, the p!jnci* inti~ was C001(LC10d by Mr. Guy Mortar, 
Supuintendent of the Lathpm (New Yorli) W&r D&t&t, tihich nipj&i& wat&“for ‘6~ T&z&f Qjonie. > _~\_^ -*.a :a.-&_, .I 2: 
tinding new carpeting in the homes of 30 wti$&nts smcc &to& 1;‘ 19% 

& nported 
The j$ncipal &$@a& ‘h wntaotc& ,.“. ̂, . . . /i., 

by the New York State Health &pa&~&i for wJl&or&on si& nt@ro~ &~plaintihd E G&&d and & 
tomcrs were concerned about the potential he&h dbcti d&c cipipoihds amsingthc dffdbe odms. /\ .;. ““I ..‘. “A ,_ ,., 

he local newspapers had beefi quite active in +ortZng the $ro$lcn$ tnd the @anation tii neW #rijeting w8s somehow hvolvtd -& to satisfL mea of the Nssamffl* ‘,T.& ,irijidsti ~9“~-@gt*fati * 

containing granular activated-carbon and successfully &ted ihz’ odor problems. ‘Puson&%%xi ‘ihe %T? who ia- - 
vestigated the complaints stated that water wplti taken ou&i&~t$e hsq, &I&&$& @on w&&on did not sm4, 
even though the odors wem sometimes 0vQwhttDiDg inside the nsiden#. 

l Duck River Utiiify ComGssion ~uIIahoma, TN) 
l 19 complainants, all with new carp&g 

, 

l TCKDS used to dtscn’k odors include@ cat urine, kerotare~%ke; md mathioktt. 
l Dun’s Mill WTP (Mystic, CT) 

l Sm;ln system (3500 customers): 3 wmplainants, all with new wpetins . ,j,.~_, 

m Detipton included kerosene-like and plastic. 

l Southan Nevada Water System 
l Sof IOwmplainantshadnmurpetinlt 

. 



l Dqeptors aU related to knoscne*like 
a In previous years, no wmpltits had k+n received. Applititions typicrlly beg#n in Oao&r =+e+ng by b 

end of December. 
.,/, ?*,, “. __._ v;.. _, 

The q&i$y delayed adding CIO, until J;iwr>r, 1989, kti year, tid “mplaints began ahnoti 
immtitely. 

.I 

* The sqwstd -a, fw =mplriots ody i@ 1989 - tbll~.p!~~~~~~icsd~~~~ to *ut d00m attd 
windows, presumably allowing chadicah an&&g &&i nti carp&g to eulati”..ti th~“&ne. 

. Hamilton, Ohio WTP 
a CIO, applied to groundwa%r entering distriion system 1 
0 Generator also produces some chlorine. 
l Number of complaint unfcnown, but kcroscneqlated tams;- ~mmott. 

Used QOI for several years without odor wmplaints. 
0 Ldity.KUUpJ 

0 Kerosene-liki odor and “stfong body odor” descriptors ue cx>mmqn. 
l Has expcrierxcd the problem for two years and had noted t all complaining customers had new carpeting. 

@ West Virginia-&xrican WTP (Charl*on, WV) 
l New carp&g had been ipstallcd in the home of customer D, where the kerosene-like odor was detected during 

this project, several days prior to the proi& ieris’iXL 

Still other utilities arc b&g identified almost daily at this writing thro* m to a questionaairt that has been & 
to more than 40 utilities that apply 610,. . 

To date, no utility that pretreats with CIO, then ammoGates rAa ,&lo.&tiq~ qd ,&fm % p+,t!m w #&trii 
ution system has reported the typical odors as&at& with ClO, use it’ Other tttil&. ,Ra@, ibe wgton, KY k- 
4ty converted to chloraminqs, and shortly therMa fed CIO, fbi&&~long6r than One week at r&&& high doses 

3out experiencing any wmprzlints kom once-vocal 
~. I .) ,. -- ( 

Direct Iink Between Odors and New Cam&g . 



I. 

2. 

3. 
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Seafood is Leading Cause of Foodborne illness Wutbm-iKs : rage1orL 

). 

WASHINGTON - Contaminated seafoodis the leading known 
For lmmediatg 
Release: 

cause of foodborne illness outbreaks, according to a new report 

Odobsr 24,200i 
published by the Center for Science in the pUbli& Interest @PI). 
The next biggest causes are eggs, fruits and;vegetables, beef and 

For more information: poultry. Those findings are’in CSPI’s Outbreak Alert! report, which 
202B32-9110 was released this week at the anna, meeting of the American public 

Health Association. 
Related Links: 
Oeieak AlertI Report 
(Acrobat 953&J 

Based on approximately 1,600 food-poisoning outbreaks 
affecting more than 70,000 individuals between 1990 and 2001, 
CSPI found: 

m Seafood caused 340 outbreaks with 5,133 cases of foodbome 
illness. 

l Eggs and egg dishes caused 271 outbreaks with 10,827 cases. 

o Fruits and vegetables caused 148 outbreaks with 9,413 cases 
off@ poisoning. 

l Beef, the meat produG most likely to be linked to an outbreak, 
caused 134 outbreaks with 6;089 eases of foodborne illness. 

o Contaminated poultry caused 79 outbreaks with 4,279 cases. 

“Seafbod and other foo& reflated by the Food and Drug 
Administration (FDA) cat&d four times more outbreaks than meat 
and poultryproducts, which are regulated by the U.S. Department of 
~gri~&& @SDA)T &d can>li& gs& D&w&& (%#I*: mar 
of food safety. “Despite that, the FDA has only one-tenth as many 
food-safety inspectors, and about one-thirdof the inspection budget 
of the USDA. That represents a huge gap in consumers’ protection 
against unsafe fo&” 

FDA currently has only 150 inspectors to check on 3.7 million 
shipments of imported food and ,inspe& domestic food plants only 
once every five years. FDA recently” infiirmed Congress that it needs 
significant new resources to protect the food supply, including $800 
million to enhance domestic inspe&ms tid $540 inillitin. te inspect 
20 percent of ,the shipments of i&orted f&d. Because of the threat of biotetiorism, the .Btib AgL%2L%stration i.&h..e$k Equetid 

emergency funding from Congress, including $61 million to 
increase imported food @&ions and to modernize ,the import data 
system. 

http://www.cspinet.org/new/outbreak~alert2001 .html 03/l Pi2002 
. 



“The Bush Administration has ac)no$edged serious gaps in 
FDA’s food-safety program that need to be repaired?‘&id DNaal. 
“In addition to increasing FDA‘S’f%&ng; the Bush Administration 
and Congress should combine federal food safety programs into a 
single food safety agency with modem tools to address new hazards, 
like bioterrorism and mad &oiv disease.” 

Outbreak Alert!, published annually by CSPI since 1999, 
provides the most comprehensive listing of foodborne illness 
outbreaks linked to the,f@ @.~Jx andthe regulating agency. The 
report is compiled from authoritative sources, including the Centers 
for Disease Control~and pr;?vention (CDC), 6te and looal health 
departments, and medical and sc[ent& journals. 0utbreaKof 
unknown origin, i.e. where’no food or pathogen could be identified, 
are not included in Ouibreqk.AZert! ,?_., ,, _ ” , j Jo ,” _ 

[CSPI U.S.] mews Rekasesj 

: 

http://www.cspinet.org/new/outbreak~alert2~Ol..html 
. 

03/l ?I2002 


