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U.S. Nuclear Regulatory Commissior
Attention Document Control Desk
Washington, DC 208555
Reference: Permit, NPDES No. CT0003263, Modified, dated September 19, ]198¢

Gentiemen

Millstone Nuclear Power Station, Unit No. 3
Requested Modification to NPDES Permit

_Environmental Prote
Pursuant to Section 402(b) of the Federal Water Pollution Control Act, a
amended, 33 USC 1251, et seq., and Section 22a-430 of Connecticut Genera
Statutes, Northeast Utilities Service Company (NUSCO), on behalf of Northeast
Nuclear [!mejy Company (NNECO), has requested that the Connecticut Department
of Environmental Protection (CE} issue a modification to NPDES Permit

No. CT0003263 (reference)

The requested modification to the permit ¢ oncerned with the discharge of
biocides and sodium nitrite from Millstone Unit N¢ | and ¢ Since the
reguestad modification was due to Millstone Unit Nos. 1 ind 2, a copy of the
request was not submitted as required by Section 3.2 of the Millstone Unit
No. 3 Environmenta! Protection Plar However, NNECO hereby submits a copy of
the request to modify NPDES Permit CT0003263 (referenc t bring 1l
up to date
Should you have any questions, £ i My homas P. Arcar enerat ior
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NORTHEAST UTILITIES Generai Oftices » Seiden Strset, Beriin Connecticut

Vo oM (T (O AND POWER COMP ANy

AT AT PO BOX 270
R HARTFORD, CONNECTIOUT 061410270
T A ML G oM A (203) 665-5000

June 1, 1990

DO3754

Mr. Adrian Freund, Chief

Bureau of Water Management

Department of Environmental Protection
122 Washington Street

Hartftord, CT 06106

Reference: (D03156), R. Reckert to A. Freund, dated December 1, 1989.
Dear Mr. Freund:

Millstone Nuclear Power Station
NPDES Permit Renewal Application
Additional Requests

On December 1, 1989, Reference, Northeast Utilities Service Company (NUSCO),
on behalf of Northeast Nuclear Energy Company (NNECO), submitted an appli-
cation for renewal of the NPDES Permit for NNECO's Millstone Nuclear Power
Station. Since that application, it has become necessary to request the
following additional discharge parameters.

0 Enclosure 1 +¢ a report and safety material requesting the use of alter-
nate biocides . . the service water systems.

0 Enclosure II is a report and safety material requesting the use of

*Proxel EXL" in Discharge Serial Nos. 00lA-4 and 00lA.
Lenes e0r 8”9

] Enclosure 111 is a material safety data shee dium Nitrite, § NUSCO
hereby requests that sodium nitrite replace chromkgm in Jdischarge 001A.

wy
Should you have any questions, please call Mr. Thomas T. arcari, NUSCO
Generation Facili*ies cicensing, at (203) 665-3713.

Very truly yours,

NORTHEAST UTILITIES SERVICE COMPANY
As Agent for Northeast Nuclear Energy

Company

.;z;i;%f;;gzzézéig ;; /
4
. A. Reckert TR

Vice President

083422 REV 488



Adrian Freund
D03754/Page 2
June 1, 1990
Enclosure: 3

cc: Robert Kaliszewski

Department of Environmen.

122 Washington Street
Hartford, CT 06106

Protection
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ENCLOSURE |

Use of Alternate Biocides
In Service Water Systems

Biofouling is a continuing item of concern at Northeast Utilities sy
generating stations. GEspecially trouhlesome is the problem of macrofouling,
or invertebrate growth that causes blockage or flow reduction in condensers,
heat exchangers, or safety-related water systems. Historically, biofoulir
problems have been most severe at marine or brackish-water installations,
where Mytilus edulis (Blue Mussel) is the primary fouling organism,

fom

At Millstone Nuclear Power Station, each of the three operating units ha:
developed procedures to control mussel settlement and growth in both circu

lating and service water systems. Although differing slightly in detail

Y

procedures for each unit are similar. Mussels in the circulating water

systems are controlled by periodic thermal backwash, o. "mussel cooking",
heated water is recirculated in individual intake bays, with a temperature
duration/frequency regime designed to ki1l mussels when they are small enoug!
to pass through the system without causing difficulties.

The service water systems cannot be thermally backwashed; ' ere are technical
constraints that prohibit elevation of service water tenp 'ratures t leve]:
that would kill mussels. Therefore, the Millstone ur'ts have relied or
continuwous low-level chlorination (applied in the f . om of sodium hype
chlorite), to prevent mussel larvae, entrained in th: service water, fronm
settling in system piping and components,

The continuous chlorination is adequate to prevent mussel settiement, but wi!

not remove an established population., For example, if the chlorination system

is inoperable for a period of time that allows mussel settlement in servi

ce

water piping, resumption of chlorination will not effect cleanliness of the

Vi

fouled system., Cleaning of fouled service water systems at Millstone fis

accomplished primarily by waiting for attrition and mortality of mussels
the service water piping, then manually removing detached shells from the heat

exchanger waterbexes. Obviously, this 1s an inefficient, time-consuming,
labor-intensive procedure; Millstone has emphasized prevention of biofouling,
rather than remediation, 1.e., proactive vs. retroactive measures

However, Millstone personnel are also finvestigating the possibility of usir
one of a number of nonoxidizing biocides, recently marketed by industrial
chemical suppliers as molluscides. The most likely candidates at present are:

]

0 lam-Trol 1 (Betz Laboratories; acti

’

(9
imethyl benzyl ammonium chloride a
hioride),

e 1ingredients - n-alkyl

( v
d nd dodecylguanidine hydre
C

0

0 H-133A (Calgon; dodecylguanidine hydrochloride),

els in

Q
-




Enclosure 1
Page 2

0 Bulab 6002 (Buckman Laboratories; poly[oxyethylene-(dimethylimino)
ethylene-(dimethylimino)ethylene dichloride]), and

0 Bulab 6009  (Buckman  Laboratories; 2-(thiocyano-methylthio)
benzothiozole).

Material Safety Data Sheets for each product are attached.

However, since the use of any of these products would be necessary oniv after
exizcing biofouling control procedures have failed, it is impossible to know a
c-iori where or when such usage would be required, or the requisite appli-
cation dose or concentration. Ildeally, NUSCO would like to receive permission
to release a generic biocide from any of the circulating or service water
discharges (Discharge Serial Nos. O01A, 001A-5, 0018, 00185, 00iC, 001C-5), at
2 quantity/concentration to be determined by vendor and NUSCO biologists. The
situation would be analogous to a test application, with NUSCO committing to
conduct sufficien. sampling, analyses, and toxicity testing to ensure environ-
mental protection.



: BETZ LABORATORIES, INC.
4636 SOMERTON RDAD, TREVOSE. PA 19047
DETI MATERIAL BSAFETY DATA BHEET
24 HOUR EMCRGENCY TELEPHONE (MEALTH OR ACCIDENT) Ri9/39%%-3300

(PAGL 1 OF 1)

PRODUCT . CLAM-TROL CT-) EFFECTIVE DATE 0%~16-89
PRINTED: QJ-~Sep~1989
EV:BEC. 3

PRODUCT APPLICATION : WATER-BASED MICROBIAL CONTROL AGENT.

womweBECTION |=emmemecnecMAZARDOUS INGREDIENTS = mmrememmeenen

INFORMATION ON PHYSICAL HMAZARDS, HEALTH MAZARDS, PEL'S AND TLV'S FOR SPECIFIC
PRODUCT INGREDIENTS AS REQUIRED BY THE CSHA HMAZARD COMMUNICATIONS STANDARD 18
LIBTED REFER TO SECTION 4 (PAGE 2) FOR (UR ASBESSMENT OF THE POTENTIAL ACUTE
AND CHRONIC MAZARDS OF THIS FORMULATION.

ETHYLENE QLYCOL###CAER107-21-1,LIVER, WKIDNEY AND BLOOD TOXIN; CNS
DEPRESSANT, ANIMAL TEKATOGEN(MIGH ORAL DOSES) PEL/TLV. S0OPFPM-C.

ALKYL DIMETHYL BENIYL AMMONIUM CHLORIDE##« ASHLB4R24-89~1, CORROSIVE(EYES),
PEL: NOMNE; TLV: NONE.

I1SOPROPYL. ALCOHOL®#e (IPA); CASKE7~43-0 FLAMMABLE LIGUID, CHRONIC
OVEREXPOBURE MAY CAUSE LIVER AND KIDNEY TOXICITY,

PEL/TLV: 400PPM(S00PPM-STEL)

DODECYLOUANIDINE HMYDROCHLORIDE®#®#« (DGH),; CASH13590-97~1; CORROSIVE: PEL : NONE,
TLV. NONE.

ETHYL ALCOMOL®#& (ETHANOL ) CASHE4~17-D, FLAMMABLE  MAY CAUSE DEFATTING
DERMATITIE, DIZZINCSE ~ND HMEADACHE) PEL: 1000PPM, TLV: 1000FPM,

woreefECTION Be=: =oe ~« «TYPI"AL PHYSICAL DATAwscoccncne: cosascsccannne
PH: AR 18 (APPROX. ) 5.3 ODOR: MILD

FL PT (DEG.F): 11& BSBETA(CC) P GR (70F)OR DENSITY: 1 022

VAPOR PRESSURE (mmMG) . 23 VAPOR DENSITY(AIR=1): D1

VIEC cps70F: 23 YEOLUBILITY(WATER): 100

EVAP RATE: <1 ETHER=| APPEARANCE COLORLESS

PHYSICAL STATE: LIGUID FREEZE POINT(DEC F): <-30
eneeesBECTION Jreee v canREACTIVITY DATA <= cconvcnscnconcrnvoncncccnn

ETABLE MAY REACTY WITH STRONG OXIDIZERS DO NOT CONTAMINATE. BETZ TANK
CLEAN-QUT CATEGORY ‘B’

THERMAL DECOMPOSITION (DESTRUCTIVE FIRES) YIELDS ELEMENTAL OXIDES



BETZ MATERIAL BAFETY DAYA SMEET . AGE 2 OF 20
+ PRODUCT: CLAM-TROL CT-1 EFFECTIVE DATE 0%-18-89
wraneBECTION 4~== = «ve «HEALTH MAZARD EFFECTE- ceccscccmcnmnmcnnnnnns -
ACUTE SKIN EFFECTE ##e PRIMARY ROUTE OF EXPOSURE
CORROSIVE TO SKIN POTENTIAL BKIN SENSITIZER
ACUTE EYE EFFECTS wes
CORROSIVE TO THE EYES
ACUTE RESPIRATORY EFFECTS ## . PRIMARY ROUTE OF EXPOSURE
VAPORS, CABES. 1.STE AND/DR AEROSOLS CAUSE I1RRITATION TO UPPER
RESPIRATORY TRACY
CHRONW) Z EFFECTE OF QVEREXPOSUREw#»#»
PROLONGED OR REPEAIED OVEREXPOSURES MAY CAUSE TISSUE NECROEIS: DLOOD CELL
DAMAGE OR IMPAIR BLOOD CEL' FUNCTION, REPRODUCTIVE SYSTEM TOXICITY, SKIN
SENSITIZATION
MEDICAL CONDITIONS AGDRAVATED ##e
NOT KNOWN

SYMPTOME OF EXPOSURE #&e
INHALATION OF VAPORS/MISTES/AERDSOLE MAY CAUSE EYE. NOSE, THROAT AND LUNG
IRRITATION SKIN CONTACT MAY CAUSE SEVERE IRRITATION OR BURNS

PRETAUTIONARY STATEMENT BASED ON TESTING RESULTE eee
MAY BE TOXIC IF ORALLY INGESTED.
weeneSECTION Sevvscrece ««FIRST AID INSTRUCTIONS-~wmw= - -
BKIN CONTACTea»
REMOVE CLOTHING WASM AREA WITH LARGE AMOUNTE OF S0OAP SOLUTION OR WATER
FOR 19 MIN IMMEDIATE! ¥ CONTACT PHYL.CIAN
EYE CONTACT##s ‘
IMMEDIATELY FLUSH EYES WITH WATER FOR 1% MINUTEE IMMEDIATELY CONTACT A
PHYSICIAN FOR ADDITIUNAL TREATMENT
INHALATION EXPOBURE#+#
REMOVE VICTIM FROM CONTAMINATED AREA APPLY NECEESSARY TIRST AID
TREATMENT. IMMEDIATELY CONTACT A PHYSICIAN
INGESTION®#»
DO NOT FEFD ANYTHING DY MOUTH TO AN UNCONSCIOUS OR CONVULSBSIVE VICTIM
PO NOT INDUCE VOMITING. IMMED CONTACY PHYSICIAN DILUTE CONTENTE OF
ETOMACH USING 3~4 GLASSES MILK OR WATEw
wwwnwBECTION b weevnwes «EPILL, DISPOSAL AND FIRE INSTRUCT INNSG =« wmw
SPILL INSTRUCTIONS#&#
VENTILATE AREA, USE SPECIFIED PROTEZTIVE EQUIPMENT. CONTAIN AND
ABSORE ON ABSORBENT MATERIAL PLACE IN WASTE DISPOSAL CONTAINER THE
CONTAMINATED ABSORBENT SHOULD BE CUNSIDERED A PESTICIDE AND
DISPOSEN OF IN AN APPROVED PESTICIDE LANDrILL SEE PRODUCT | /.BEL
STORAGE AND DISPOSAL INSTRUCTIONS
REMOVE IGNITION SOURCFS FLUSH AREA WITH WATER SPREAD
SAND/GRIT.
DISPOSAL INSTRUCTIONS#«#
WATER CONTAMINATED WITH THIS PRODUCT MAY BE SENT TO A SANITARY
EEWER TREATMENT FACILITY, IN ACCORDANCE WITH ANY LOCAL AGREEMENT, A
PERMITTED WASTE TREATMENT FACILITY OR DISCHARGED UNDER A NPDES PERMIT
PRODUCT(AS i8)~
DISPOSE OF IN APPROVED PESTICIDE FACILIY JR ACCORDING TO LABEL
INS ' RUCTIONS
FIRE EXTINGUISHING INSTRUCTIONS##+
FIREFIGHTERS SHOULD WEAR POSITIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS(FULLL FACE~PIECE TYPE)
DRY CHEMICAL. CARBON DIOXIDE, FOAM OR WATER



BETZ MATERIAL SAFETY DATA SHMEET (PAGE 3 OF 3)
FRODUCT. CLAM=TROL CT-} EFFECTIVE DATE 0%-18-89
» weeBECTION Tmmmcnmnn «eGPECIAL PROTECTIVE EQUIPMENT=wcr e cremmmcnnn
USE PROTECTIVE EQUIPMENT IN ACCORDANCE WITH 29CFR SECTION 1910 132-134 USE
RESPIRATORS WITHIN USE LIMITATIONS OR ELSE USE SUPPLIED AIR RESPIRATORS
VENTILATION PROTECTION® s«

ADEQUATE VENTILATION TO MAINTAIN AIR CONTAMINANTS BELOW EXPOSURE LIMITS
RECOMMENDED RESPIRATORY PROTECTION®##

IF VENTILATION 18 INADEQUATE OR SIGNIFICANT PRODUCT EXPOSURE 18 LIKELY,

USE A RESPIRATOR WITH ORGANIC VAPOR CARIR'DGE & DUST/MIST PREFILTER
RECOMMENDED SKIN PROTECTICNe#s

CAUNTLET=TYPE RUBBER GLOVES, CMEMICAL RESISTANT APRON

WASH OFF AFTER EACH USE REPLACE AB NECESSARY
RECOMMENDED EYE PROTECTION®##

BPLABH PRUCF CHEMICAL GOGGLES FACE SHIELD

wwmneBRCTION Bewmme: o «~STORAGE AND HANDLING PRECAUTIONS-=sswwcmeemes
BTORAGE INSTRUCTIONSess
KEEP DRUMS & PAILS CLOSED WHEN NOT IN USC
STORE IN COOL VENTILATED LOCATION STORE AWAY FRC™ OXIDIZERS
HANDL ING INSTRUCTIONG##e
GENERAL-IMMEDIATELY REMOVE CONTAMINATED CLOTHING, WABH REFORE REUSE
SFECIFIC- COMBUSTIBI E. DO NOT USE AROUND SPARKSE OR FLAMES. BOND CONTAINERS
DURING FILLING OR DISCHARGE WHEN PERFORMED AT TEMPERATURES AT OR
ABOVE THE PRODUCT FLASH POINT
LA R Rl R L e S A R R R S R R R R R R
THIE MSDS COMPLIES WITH THE OSHA MAZARD COMMUNICATION STANDARD
HAROLD M HERSH (ENVIRONMENTAL INFORMATION COORDINATOR)
AR R A R R L R R e A A R S R A R R R R S L
APPENDIX. REGULATORY INFORMATION
THE CONTENT OF THIS APPENDIX REPRESENTE INFORMATION KNOWN TO BETZ ON THE
EFFECTIVE DATe OF THIS MSDE THIS INFORMATION 18 BELIEVED TO BE ACCURATE
ANY CHANGES IN REGULATIONS WILL RESULT IN UPDATED VERSIONE OF 1i18 DOCUMENT.

.. TECA: ALL COMPONENTE OF TRWIS PRODUCT ARE LISTED IN THE TSCA INVENTORY
... FIFRA(A0OCFR) EPA RE® ND 3876~ 1495

... REPORTARLE GQUANTITY(RG) FOR UNDILUTED PRODUCT

NOT APPLICABLF

... RCRA 1F THIS PRODUCT 18 DISCARDED AE A WASTE, THE RCRA HAZARDOVE WASTE
IDENTIFICATION NUMBER 18 DOO1=[GNITAB' E/ DCOP=CORROSIVE

... DOT HAZARD CLAESIFICATION: CORROSIVE TO EVIN COMBUSTIBLE

... DOT SHIPPING DESIGNATION I8 UN1760 COCRROSIVE LIQUID, N O 8§

. . THIS PRODUCT CONTAINS THESE CHEMICALE WNOWN TO THE STATE OF CALIFORNIA TO
CAUEE CANCER OR REPRODUCTIVE TOXICITY: NONE PRESENT IN SIGNIFICANT AMOUNTS
... BARA SECTION 302 CHEMICALSE: NONE FRESENT IN SIGNIFICANT AMOUNTS

... BAKA SECTION 313 CHEMICALS: ETHYLEND SLYCOL(107-21~1) . 21.0-30 0% .

... BARA SECTION 312 HAZARD CLAES IMMEDIATE(ACUTE), DELAYED(CHRONIC) AND FIRE
... MICHIGAN CRITICAL MATERIALS: NONE FPRESENT IN SIGNIFICANY AMOUNTS
NFPA/HMIS : MEALTH = 3 , FIRE - @ , REACTIVITY - 0, BPECIAL - CORR ; PE = D
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BETZ CLAM-TROL™ CT-1
MOLLUSCICIDE

e Effectively controls all lite stages of freshwaier
Asiatic clams

e Controls » broad spectrum of migroorganisms
¢ Bicdegradable~low environmantal impact

DESCRIPTION AND USE

Clam-trol CT-1* is 8 unique blend of active ingredi-
ents that nontrols molluse infestations in Indus. rial
witer systems. Asialic clams, the most common
freshwater mollusc problem, block water lines and
damage equipment. The results can be higher pro-
duction and mantenance coats and plant shyut-
oowns.

A low leve! of Clam-trol TT-1, applied to & system for
8 short perod, affects all life stages present, inclug-
ing established adult populations. See Figure 1
Therealter, periodic applications of Clam-trol CT-1
inhibit 'ecclonization of the system by larval and ju-
venile clams that are carried in with the makeup
watler

Clam-trol CT-1 is registered for use against moliuscs
as well as ba~terial, fungal, and sigal simes in

e recirculating and ance-through cooling sysiems
e influent systems for cooling

® puxiliary water and wastewater sys'ems

Ciam-trol CT. 8 blend of vrganic biocides and
containg no hewvy metals or EPA priority poliutants

TREATMENT AND FEEDING REQUIREMENTS

Adult clams should be physically removed by vacys-
uming or dredging belore the swart of a Clam-trol,
CT-1 program so that dead ~i»\* are not carried
further into the system.

Your Betz Industrial represemative will design a pro-
gram for your system that controls the infestation
probiem while@ mirimizig both the cost of the treat-
men! and environmental concerns

Migher tempersiures and longer contact times re-
duce the amount of Clem-trol CT-1 that is required
10 achieve effective kills

Normally, recirculating or closed systems should be
laid up for (4-48 hr alter the system is charged with
(- effective armmount of product. Typical charge con
centrations are 25-50 ppm

Once-through systemns can be effectively treated by
10-30 ppm of product applied continuously oOver
1248 hr and repeated two 10 four times 8 year. Or,
elfective control of moliuscs and microorganisms
can also be achieved in once-through systems using
short=0.5-1.0 hr—gaily applications of 10-30 ppm

Aslatic clams growing on the plant
side of influent screens. Clam-trol
CT.1, unlike halogen or screaning
methods, controls both larval and
adult clams,

*The use ¢f Clam-trol CT-1 for moliusc control is the subject of 8 pending U.S. patent appiication

PFY 083 8712

¢ 1987 BETZ LABORATORIES, INC ALL RIGHTS RESERVED



Segmenting ¢'ant-wide appications of Clam-trol
CT-1 reduces the amount of product that appears in
plant effivent. Clam-trol CT-1 undergoes neutralize-
tion and detoxification by natural routes. But your
Betz Industrial representative can provide products
that accelerate this process. An analytic test proce-
dure is svailable from Betz that monitors product
levels in plant outfall,

Clam-trol CT-1 is compatibie with stainiess steel,
copper allioys, and most common plastics and rub-
bers. Avoid the use of mild steel, low poly-
ethylene, nilrile (Buna N), polyurethane, or Viton in
handiing the concentrated product. A complete se-
lection of compatible feed equipment is available di-
rectly from Betz.

GENERAL PROPERTIES

SAFETY PRECAUTIONS

A Material Satety Data Sheet contain acailed ine
formation relative to this product s nlg upon
reques!'

PACKAGING INFORMATION

Clam-trol CT-1 is blended as 8 liquid end is supplisd
in 65-ga! (208-L). bung-type, nonrelurnable iined
steel drums. Approximate net weight 1 460 Ib (208
kg) per drum. In addition, Clam-trol CT-1 is svallabie
under BETZ Point Of Feed® and BETZ Semi-Buik
Contrnl ™ programs for contracted quantities in cer-
tain geographic areas.

ADDORrBNCE . ... .. i iii iy coloriess liquid
Density at 70 *F (21 °C) .. 8.5 ib/pal (1.02 kg./L)
Flash (closed cup ) ....... 2118 °F (47 *°C)
Freeze Point . .............. < =30 *F (-34 °C)
Initial Crystallization Point . ... ... <0 *F (-18 ‘C&
T T R S R B R 5.
SN MO <o i xoxvs adiaki s oy i ST iy 49
Brookfisid Viscosity at 70 *F (21 *C) ...... 23 cP
EPA Registration NO. . ................ 3876-145
PEP 083 8712 Page 2



' MATERIAL SAFETY DATA SHEET . .,
N

SUBSIIARY OF MERCR & 0O INC

PRODUCT NAME H133A MICROBIOCIDE

v e At L e X7 A dBeds
\’.:“ w Lk, ';‘;,; T O] 3 \' J',‘.T).SA ;.
ol P ! i

MANUFACTURER § NAME EMERGENCY
Calgon Corpuration TELEPHONE NO  (412) 7778000

AL ’..“[-;;
P O Box 1346, Pitsburgh, Pennsylvenia 15230

CHEMICAL NAME Al FORMULA
Microbiocide Multicomponent Liguid

DERMAL LD,,

Ethylene Glyvol I 107.211 ~ 40 8540 19630 mg/kg TWA Not N/A
mg/kp E00 ppm  Listed
ceiling
Cremice
Neme Dodecylguanidine HCI 1359097 ~ 12 820 92 9/%y Not Not N/A
’_‘":( mg/kg Listed Lirted
faea ™  sopropanc 67-63-0 ~ 8§ Laa 134/ TWA. PEL. BTEL
N;_-;_»_;;- e 1 mg'kg 400 ppm 400 ppm BOO ppm
ame

Ehemies

BOILING POINT " ¢ > 212 SPECIFIC GRAVITY (M O 1.02-1.06

et - S-S | e e o et SR AR S e it gkt A
PERCENT VOLATILE

VAPOR PRESSURE (mmhg ) Similar to Water BY VOLUME % 8

oharel i Sestadilipioid N - e R " :

VAPOR DENSITY (AR« Similar to Water oM 24.10

SOLUBILITY IN WATER Miscible OTHER N/A

APPEARANCE AND ODOR Clear, water white liguid
NA = Not applicable
'101 e this "I,'r' nation ang recommendations set -‘-‘,,», herein are believed ¢ be accurate as i the
cate hereo!, CALGON CORPORATION MAKES NO WARRANTY WITH RESPECT HERETQO ANL
DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON Fage ) ot 4



SECTION 1V FIRE AND EXPLOSION HAZARD DAPA "

v

FLASH POINT (Method Used) PR
1660F (Y.0.C.); This product iy comnm

ENTINGUIEHING MEDIA

in case of fire, use dry chemicel, foan o

SPECIAL FIRE FIGATING i

PROCEDURES Exercise caution when fighting any chemics! fire, A self-contuined
breathing apparatus and protective clothing e saent ol

UNUSUAL FIRE AND
EXPLOSION HAZARDS

None

SECTION V HEALTH HAZARD DATA

EFFECT OF OVEREXPOSURE
) ACUTE
1. INGESTION This product mey be expected to be harmtul or fatal I
swallowed. The ethylene glycol in this formulstion mey cause
intoxication, gentral nervous depression {incoordinstion
dizziness), respiratory fallure, and liver and kianey damage

NHALATION This product would not be expected 10 present an
inhaletion hazerd

. i This product would not be expected 10 be sbrorbed
through the skin in harmful smount

B IRRITATION This product is expected to produce severe irrtation upon
contact with the skin. The primary skin (rritation ingex
{rabbit) s 5 08/8

SENSITIZATION No data were available to suggest thst this product may
produce an allergic skin resction

Page 2 0' 4 IMP.OB62 6/6/89



4 EYEIRRITATION

This produet would e ¢ o praduce svere eye damage
(ehemical burms) upon ¢ nr produet produced primary
S0 iHation scores rang £383/110,

8 BUBCHRAONIC CHRONIC OTHER

FIRST AID
A EYE
B SKIN

€ INGESTION

D INMALATION

IMP-0B62  6/6/89

No information wes evel! rugpest that this produet mey
produce sdverse health ¢ ollowing swubehronic or ehranic
exposure.

ingestion of as littie »s 11 o ethylens glycol has been reported
1o be faral in men. Inger 8 large amount or repested ingestion

of ymall amounts of ethyle . glyecol may produce liver and kidney
demage which may result | Aeath

o caae of contact, immedistely flush eyes with wetar for st lemst
16 minutes. Seek mediosl aid.

In cose of skin conteot, immediately wash with plenty of soap and
water for ot least 186 minutes, Remove and wesh contaminated clothing
befors reuse.

if swallowed, contact & physician or Poison Sontrol Center. Drink 1 or 2
plasses of water and induce vomiting by touching back of throst with
finger, or if available, by sdministering syrup of ipecac. Do not induce
vomiting or give anything by mouth to an unconscious person.

NOTE TO PHYSICIAN: Frobable musosal damage may
contraindicate gastric lavape. Measures apainst circulatory sthook,
respiratory depression and convulsions may be needed.

Not applicable

Fage J ot 4



ETABLE conoiTiONS Do net e inate water, Youd, or faed by storage or dnwoui Keep sway
STABILITY }U“‘—'L‘

TO AVGID from hest : flame, Keep conteiner closed

INCOMPATABILITY o " o
IMererinhs 1o Avous ’.,M.L"’n
"

HAZARDOUS DECOMPOSITION
PRODUCTS It involved®inl & firs, HCI and NH3 may be svoived,

SECTION vn SPIAI L OR LEAK PROCEDURES',

REPORTABLE QU NTITIES (RQ) NOTIFY EPA OF PACDUCT SPILLS
R:gg&'g‘u::::;g&“ 1 N/A EQUAL TO OR EXCEEDING

} - e L N/A___ Les

3 R e
g},ﬁ‘zgff:.‘:&'x';ég‘“ Spills should be sbsorbed in sawdust or sand and disposed of in » landfill. This pesticide i toxie to
OR SPILLED fish. Do not discharge effivent into lekes, streams, nonds estusries, ocesns, or public waters unless this

product is specifically identified in an NPDES permit. Do not discharge stfiuent to sewer systems without

WASTE DISPOSAL METHOD Pesticids wastes are acutely hazardous. Improper disposal of excess pesticide, spray mixture or
rinsate is o violation of Federal law. I these wastes cannot be disposed of by use secording 1o label
Instructions, contaet your State Pesticide or Enviconmental Control Agency or the Hazardous Waste
representative st your EPA Regionsl Office for guidance.

CSECTION VUl HANDE ING/STORAGE 1!

'ROT!cnve GLOVES {EYE PROTECTION
Rubber | Chemical splash goggles or face shield

| e

"'41“'?"’ "’
: r.*< tot

OTHER PROTECTIVE = =
CLOTHING Not required

KESPIRATORY PROTECTION Not nquuod however if the recommended ACGIM-TLV or OSHAPEL for Isopropancal or Ethylene
Glycol are exceeded, then an approved NIOSH/MEMA respirator should be used. (See Section 1)

VENTILATION LOCAL EXHAUST [OTHER
Not required Jl Use only in well-vent!isted aress that will
MECHANICAL i el | meintain air levels below limits established by
(Gonaeni) “lecommended |__local, stete and federal regulstions.

STORAGE & HANDLING

DAMGER!

Corrosive.

Causes sye damage and skin irritation,

May be harmful or fatal if swallowed

Do not get in eyes, on skin or on clothing

Wear goggler or face shield and rubber gloves when handling

SRR PRGOS Container disposal: Triple rinse (or equivaleny) Thm otfer for ncvclme or reconditioning or puncture and
dispose of in » lanafill, by incineration or if sllowed by state and local authorities by burning.
It burned, stay out of smoke,

N/A = Not spplicable

Patricia A Pacella IMP.OB62 6/6/89

PREPARED BY ...

Pepa d ol 4
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H-133A MICROBIOCIDE

DESCRIPTION

H-133A Microbiocide is & non-oxidizing liquid, nitrogen-based organic microbiocide for use In industrial
systems. M-133A prevents growth of microorganisms encountered in industrial recirculati=9 cooling water
systems.

ADVANTAGES

¢ Eftactive over & broad pM range and is compatible with most other water treatment additives for scale,
deposition and corrosion control

¢ Extremely aftective for the control of sulfate reducing bacteria

¢ M-133A is a non-oxidizing biocide which means that it is avallable for microbiological control rather than
being consumed by Inorganic reducing substances in the cooling water

* Protects cooling tower wood against fungal attack
¢ Non-corrosive 10 cooling tower wood and system metallurgy at use concentrations

{ EPA REGISTRATION

H-133A Micmbiocide s registered by the Environmental Prowction Agency (EPA Registration No. 10445-3) as
a biocide for use in industrial recirculating cooling waler systems

DIRECTIONS FOR USE

Badly fouled systems should be cleaned before initiating treatment Begin treatment when system is in
jeopardy of becoming aMecied or aher cleaning systems whose eMficiency is already impaired. Slug feed
H-133A as received-—do not mix with other chemicals. Do not overfeed

Treatment should be applied at cooling tower sump, suction side of recirculating pump. or any other point
that assures 2000 mixing with system water Slug feeing should be timed so that the entire gose is applied
within a one hou' period

Recommended dosages allow for normal water loss due to evaporation, drift, and system blowdown and
afford adequate contact time with organisme. Your Calgon Representative will provide technical assistance
in determining optimum dosages in relation to specific plant conditions or problems

Initial Dose

If system is noticeably fouled. siug feed 6 6 to 13 2 fluid ounces of H-133A per 1000 gaillons of water in the
system (50 10 100 mg/L) Repeat until control i1s achieved

Subsequent Dose

Atter bacterial contro! is achieved, feed 3 3106 6 fluid ounces of H-133A per 1000 gallons of water in the system
(25 to 50 mg/L). Apply heatment two 10 three times per week, or as needed to maintain control

CONTROL TESTING

The best indication of the successtul application of M-133A is visual inspection of tower surfaces or monitoring
changes in heat transfer or metal surtaces of process equipment

e W



...................... 12.26% Dodecylguanidine hydrochioride
Pale yellow 10 water white liquid, Jughny turbid

H-133A is availabie in S-gallon pails (40 Ibs. net), 5§5-galion plastic drums (460 Ibs. net), 27 lon dis, ble
;l'l .:“ bins (2275 Ibe. net), or delivered 10 on-gite storage facilities via bulk or Calgon Bulk Liquid Service-
us.

SHIPPING

DT MBZANT IS . . . . it e e ... Combustible Liquid
DT Proper B DDING NBIME . . Combustible Liquid
o R R O e L I LI RN LY N T B e 1993
STORAGE AND HANDLING

H-133A is stable at room temperature. Some haziness may ocour in subfreezing weather, but placement in
& heated storage area will return it to its original condition with biocidal properties unimpaired Do not store
r:uf g'ut or open flame. Keep container closed when not in use. Best if used within six (6) months from the
tims of receipt.

MATERIALS COMPATIBILITY
Recommended materials for:

Bulk Storage Tanks
High density or cross-linked polyethylene, No. 304 stainiess steel.

Pump “"Liquid Ends '’ and Piping
Potypropylene, PVC, Kynar, CPVC.

PRECAUTIONARY STATEMENTS

Hmrda t!o.Humm and Domestic Animals.
CORROSIVE, CAUSES EYE DAMAGE AND SKIN IRRITATION.
MAY BE HARMFUL OR FATAL IF SWALLOWED OR ABSORBED THROUGH THE SKIN.
Do not get ir eyes, on skin, or on clothing. Wear goggles or face shield and rubber gloves whe. . handlir.,,

STATEMENT OF PRACTICAL TREATMENT

EYE: In case of contact, immediately flush eyes with water for at least 15 minutes. Seek medical aid.
INTERNAL: If swallowed, call a physician or Poison Control Center. Drink 1 or 2 glasses of water and induce
vomiting by touching back of throat with finger, or if available, by administering syrup of ipecac. Do not induce
vomiting or give anything by mouth 1o an unconscious person.
NOTE TO PHYSICIAN: Probable mucosal damage may contraindicate the use of gastric lavage. Measures
againgt circulatory shock, respiratory depression, and corvulsion may be needed.
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- AONMENTAL HAZARDS

1w product is toxic to fish. Do not effiuent containing this product into lakes, streams, ponds,
muam.mm.ummnumm product is spec tymm'owm.nN':?Esnmm.oonot
e narge effluent cont product 10 sewer systems without previously notitying the sewage treatrnent
ple At wmoﬂtym For guidance, contact your State Water Board or Regional of the Environmental
Hu'\‘”

NOTICE: Seller expressly warrants that the product conforms 10 its chemical description. There are no
warranties associated with the sale of this product either expressed or implied, including but not limited to the
warranties of fitness for a particular purpose o« merchantability.

INformation conceming humen and emvironmentsl eXO0sUe may be reviewsd on the Materia' Safsty Dats Sheel and label ky this prochat
For acdmional information regarding incioents Involving human and environmental exposwre. cal (412) 7778000 and ask for the Mealth and
Environmenta AMairs Depastment



BUCKMAN LABORATORIES, INC.

MATERIAL SAFETY DATA SHEET é]b

BULAB 6002

Buckman Laboratories, Inc.
1256 North McLean Boulevard
Memphis, TN 38108

Phone: (901) 276-0330
24 Hour Emergency: (901) 767-2722

Latest Revision: 4/19/89
Replaces: 2/6/89

SECTION 1 OSHA HAZARD CLASSIFICATIONS

Eye irtart

SECTION 2 HAZARDOUS COMPONENTS

e
ChemcialName  CAS Regisiry Number by Weighh 0 OTX

Polyjoxyethylene- 31075-24-8 60.0% Not applicab'e
(dimethyliminio)ethylene-

(dimethylirmunio)ethylene

ichionde]

SECTION 3 PRECAUTICNARY LABEL INFORMATION

HAZARDS TO HUMANS AND DOMESTIC ANIMALS
CAUTION: Harmiul if swallowed. Avoid breathing vapors. Avoid comact with skin, eyes, or clothing.

FIRST AID: ! swallowed, drink promptly a large quantity of milk, egg whites, gelatin solution, or, if these
are not available, dnnk large quantities of water ' Avoid alcohol. Call a physician immediately.

ENVIRONMENTAL HAZARDS: This pesticide is toxic 10 fish. Do not discharge into lakes, streams,
ponds. or public waters . “less in accordance with an NPDES permit. For guidance, contact the regional
office of the Environmenta! Protection Agency

BULAB 8002
PAGE "
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SECTION 4 FIRS AID INFOF MATION

Eyes: Flush immediately with copious amount of tap .“*'e- or normal saiine (minimum of 16 minutes)
TdudebaMhuromm,w«m«wm.umuwam

Skin: Wash exposed ¢ with plenty of soap and water Repeat washing Remove contaminated
clothing and wash thoroughly before reuse  If imtation persists consult a health care professonal

Inhalation: Move the exposed individual 1o resh air if indvidual is cyanotic or has difficulty breathing,
admenisier oxygen, f available Treat symploms.

ingestion: DO NOT INDUCE VOMITING. Rirse mouth with copious emourits of water or mik, first.
mlonmuumm.ummmwmm«n(1)bM(2)Mdnuor
Avoid giving aicohol o sicohol related products. In cases where the individual is semi-comatose.
comatose or convuising, DO NOT GIVE FLUIDS BY MOUTH. In case of interional ingestion of the
MMWMMM;MWN:MMNWMu

NOTE TO PHYSICIAN: No specific antidote is known. Treat Symptoms Medical Consulation i avail
able 24 hours a day. Cal' he Buciman Center for Product Information at (901) 7€7-2722.

SECTION § PRIMARY ROUTES OF EXPOSURE

Primary Route(s) of Exposure: Eye, Skin, Inhalation, Ingestion
1. £“scts from Acute Exposure -

Eye Contact: Possible eye irrtant. Minimal ooular irmtation is expected. Irmtation will ¢ epend on
length of exposure, solution concentration and first ad measures.

Skin Contact: Non-imtating 1o the skin

Ingestion: No data is available on human ingestion. Based on information from animal studies no
adverse effects are expected Inhalation May cause imation of mucous membranes and the lungs.
Exposed individuals shouks be monitored for respiratory distress, bronchitis or pneumonia
2. Eftects from Chronic Exoosure -
The effects from chronic exposure 1o Bulab 6002 have not been fully evaluated Bulab 6002 has tested

negative in both animal and human sensitization .ests. In vitro mutagenicity tests on Bulab 6002 have
been negative. Binh defects are unlikely, animal tests were negative.

SECTION 6 TOXICOLOGICAL INFORMATION

The following toxicity studies have been conducted on Bulab 6002,

Acute Oral LDSO (Rats): male 3690 mg/kg, female: 1850 mg/kg

Acute Dermal LDS0 (Rabbits): Greater than 2000 mgxg

Eye Irtation (Rabbits): Mild transient irmtation.

Acute Inhalation (Rats): No deaths atter a 1 hour exposure at 26 4 mg/L.

Skin Sensttization (Guinea Pigs) No evidence of sensitization. (Human): 2% aqueous solution pro-
duced nu sensitization

Mutagenicity: Unscheduled DNA Synthesis' Negative at doses up 1o 1500 mgAg

BULAB 6002
PAGE 2



In v vo Mouse Micronucieus Assay Negative
Drosophila Sex-Linked Recessive Lethal Assgy Negative

90 Day Feeding Study (Rats): No Cbservable Eftect Level of 3 000 ppm in diet. Al coses greater than
10,000 ppm mineralz ation of the kidney tubules was observed

90 Day Dermal Taxicity Study (Rabbits) No Observable Efect Level for sysiemic effects s greater than
1,000 mghg. No Observable Etect Level lor dermal imtation s 10 mghg

Teratology (Rats): Not teraiogenc

Two-Generation Reproducaon (Rats) No Observable Efect Leve! bor reproductive effects s 6 000 ppm

Metabolism (Rats) Oral doses of 10 mgAg for 14 days exhibited no tissue accumulation with most of the
radiolabelied compound excreted in the leces. A single dose of 1000 mg/kg resulied in most of the dose
excreted by 7 days. Approximately 2% remained in the body, the iver having the greatest amount

Dermal Absorption (Rats) No absorption through the skin at doses of 2 or 20 mg Less than 0.2%
absorded at a dose of 200 mQ

[S——
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1) Toxictty to Fresh Water Organisms

O8 Hr LCS0 in Figh: Rainbow Trout - 0.43 ppm 'n distilled water

Bluegt Sunfish - 0 45 ppm in distilled water - 6.7 ppm in natural
river water

48 Hr. EC50 in Invertebrates: Daphnia - 0.162 ppm

Chroni Toxicity / Reproduction Study: Daphnia magna - 16 Day ECS50 is
greater than 1.0 mgAl. 16 Day LCS50 « 1.3 mg/l
The No Observed Etlect Concentration is 1.0 mg/L for montality and
reproduction

Toxictty 1o Marine Organisms

96 Hr LC50 in Sheepshead Minnows: greater than 600 p

neem
v ¥

Mysid Shrirp 13 ppm
48 Mr EC50 in Quahog Clam: 0.23 ppm
Toxicity to Birds
Acute Oral LDSO in Bob White Qual 0 mikg

D‘e!aﬂ Lcs\" ‘n 8\’* Ahr.e :)‘a; Q(GJ‘(.. (( a,q '7‘ r'.: ( ;.O .
Mallard Ducks: greater than 5620 pprr

ocV Pf




Odor:
: 113116 g'mi at 25° C
m: None

[3 Point Less than 0* C
"'"L.: Above 212 F
; Compietely miscible in water insoluble
N most organc solvents
, 100 ppm aquecus: .
Va‘umz N A

Octanovwater Partition Coeticient NA

e

FIRE AND EXPLOSION INFORMATION

e e S — A 0 o At e b

o ———————
‘ SECTION 10 REACTIVITY INFORMATION

Stabilty: ‘ Stable

o o

| e -
SECTION 11 HANDLING PRECAUTIONS

! Rubber gloves ard safety glasses or goggles are recommended.

|

SECTION 12 MATERIALS OF CONSTRUCTION INFORMATION
Tested Satistactory Matenals:
Teflon Polyethyiene - low density
Polypropylene PVC - ngid
PVC - flexible Tygon
Piexiglas Tyni 880
Neoprene Gum rubber
| Buna-N nudber Silicone rubber
il Vien Hypalon
|| EPDM rubber Aluminum 5052 H34

BULAB 6002
PAGE ¢



NOTE The materials listed above have been tested with Bulab 6002. With respect to all other materials

not isted above, use: shoukd be aware that use of such Materials with Bulab 6002 may be hazardous and
result in damages 10 such materials and other property nd personal iNunes. No data conceming such,

matenals not listed above shoulkd be implied by the user.

S e ———— —— 4 —
SECTION 13 SPILL, LEAK, AND Di3POSAL PROCEDURES

SPILL AND LEAK RESPONSE GUIDELINES

Important: When responding 1o a spill or leak of (s product, follow recommendations contained in the
Handling Precautions section (Section 11) of this MSDS.

Emergency Response Assistance: Emergency lechnical assistance is available al any time from
Buckman Laboratories, Inc., by calling (901) 7672722

Inially minimize area e*fected by the spill or leak. Biock any potential routes 1o water systems (eg.
sewers. streams, lakes. eic ). Based on the procucts toxicological and chemical properties, and on the
size and location of the spill or leak, assess the impact on comaminated environments (0.9, water
systems, ground, air, equipment, etc.). Minimze adverse etects on thess environments. Determine if
federal, state, and/or local release notification is required (see Regulatory Information Section, Section
15). Recover as much of the pure product as possible. Later, determine i this recovered product can
be used for fts intended purpose. Address clean-up of contaminaled environments Spill or leak residu-
als may have 10 be collected and disposed of or flushed 1o sewer depending on amount of residual and
type of sewer system

DISPOSAL GUIDELINES
Note: Follow lederal, state, and local regulations goveming the disposal of waste materials.
Neat Product: Contact your Buckman representative or Buckman Laboratories. Inc..at (9801) 278-0330.
Spill or Leak Residuals, Comaminated Matenals: Determine if waste comaining this product can be
handied by available effluent system or other on-siie waste management untt (e.Q .. incinerator, deep
well, etc ). If off-site management is required. coitact a company expenenced in indusinal waste man-
agement.

Containers: Empty containers of this product are not hazardous wastes. However, insure proper man-
agement of any residual left in containers.

e W W) |

SECTION 14 TRANSPORTATION AND SHIPPING INFORMATION

DOT Mazard Class: Nonhazardous

This product may have more than one proper shipping name, depending on packaging, product proper-
ties, and mode of shipment. All products shipped from Buckman locations have been property packagec
and labeled according 10 appropriate hazardous shipping regu.ations thai apply for that particular
shipment. If any aheration of packaging product, or mode of transportation is further intended ditferent
shipping names and labeling may apply. !f there are any questions pertaining 10 hazardous shipping
requirements, contact the Buckman transponation department for turther details.

BULAB 6002
PAGE &
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SECTION 15 REGULATORY INFORMATION

% -,
|
|

SRERemep—

| The loliowing Regulatons are known 10 apply 10 the use and disposal of this pro imonal Federal
State and Local reguiations may also be apolcabie

CERCLA (Comprehensive Environmental Responss, Compensaion and Liabitty * This product does
not comain greater than 0.1% of any 40 CFR 302 4 ksied hazardous substance(s)

|| SARA (Superfund Amendments and Reauthorzation Act): This product cuains th mowing toxe
chermucals as defined by vanous reguilations under SARA

! SARA Section 302 - Extremely Haza .. us Substances List - 40 CFR 200 - No components of
1 this product are isted on the Extremely Hazardous Substances List
|

SARA Section 312 - Hazard Category - 40 CFR 327 - immedikie (Acute) Health Hazard

[ SARA Section 313 - Toxic Chemicals List - 40 CFR 272.45 - This product does not contain greater
than 0.1% of any compaund listad on the Taxic Chemicals List

RCRA (Resource Conservation and Recovery Act): This product is not specified as a hazardous waste
under 40 CFR 261. Mowever, prior 10 disposal of the neat product, consideration should be piven to
disposal information provided on the Bulab 6002 EPA approved label

CWA (Clean Water Act): This product does not contain components contained in 40 CFR 401 18 “
greater than 0.1%

OSHA Hazard Communication Standard (20 CFR 1810.1200). Based on the Hazard Communication
Standard, the followii g chemicals occur in this product at greater than 1%, are not propristary and are
hazardous. Below are these chemicals and their associated hazards

Polyjoryethyiene(dimethyliminio)ethylene- Eye Irmtam ]
(dimethyliminioJethylene dichionde)

ACIGH (Amencan Conference of Governmentai Industrial Hygienists): TLV (Threshold Limt Value

This Agency has not established a TLV/TWA/STEL for te hazardous component of Bulab 6002 |

FDA (Food and Drug Administration). Not Applicable

TSCA ( Toxic Substances Control Act): Bulab 6002 is a registered pesticide 1t is not regulated under
this ACt

FIFRA (Federal Insectiade. Fungicide and Rodenticioe Act): Bulab 8002 is a register pesticide. EPA
Registration Number: 1448-42

HMISNPCA Ratings Health 1; Flammabiity 1, Reactivity 1 \
NFPA Ratings Healtth 1; Flammabiity 1, Reactivity 1
STATE REGULATIONS ‘

California Safe Drinking Water and Toxic Enforcement Act of 1686 (Proposition 65) Waming: this
product contains a chemical known o the State of California to cause Cancer in laboratory animals

Massachuserts Hazardous Substances List Any listed components are shown in Section 2 of this
MSDS




Vanous State Right io Know Acts: Non-proprietary hazardous chemicals 1 ksted in Section 1 of this
MSDS. Shouid you require further informaticn on specific propretary che als of inents please contact
Buckman Laboratones Regulatory AMairs Department

__“_-_

Hazard Communication regulations

The imormation on this Material Satety Data Sneet reflects the latest in’

on hazards, propertiies, and handiing of this product under the recommy
of this product or method of applicaticn which s nol describad in the Pro .. Data Sheet is the

responsiiity of the user. This Matenal Salety Data Sheet was prepare: 1o comply with the OSHA

on and data that we have
Jandions of use. Any use

= ——

BULAB 6062
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Buckman Laboratories .
INDUSTRIAL WATER TREATMENT DIVISION

BULAB' 6002

INDUSTRIAL
MICROBICIDES.

« Control of aigae and bacteria In cooling and process water systems

¢ Control of microblological slime In industrial air wash systems

* Control of Asian Clams (Corbicula fluminea) in cooling and process waters

¢ Non-foaming, very low odor

Effective over a wide pH range

-

Application

Bulab 6002 is & polymeric quaternary ammonium
compound designed 10 control bio-fouling In commercia
and industrial water systems. It is sugpested for use in
cooling tower and alr wash systems

Dosage and Feeding

Microbioiogical Control

Heavy infestation of biological growth, microbiological
siime, and other deposits should be mechanically
removed before application of Bulab 6002 The specitic
dosage will vary depending upon system conditions
water chemisiry, and se. _/ity of fouling. When the
system is noticeably fouled. add 0.9-2.2 1l oz per

1000 gal (8-20 ppm) of water in the system. Repeat until
control is achieved When microbial control is evident,
add 0.2-2.2 1 oz (2-20 ppm) per 1000 gal of water in
the system as needed 10 maintain control. Your Buckmar
representative will recommend the most etfective dosage
for optimum results. To achieve uniform distribution
Bulab 6002 should be fed as received at a point of
maximyum agitation

Control of Corbicula fluminea

Cortiicula flumines, more commonly known as the Asian
clam, is now part of the fauna of most rivers and streams
in all but the northern states of the U.S.A. its rapid
Qrowth rate has resulted in its heing & major cause of
fouling of water lines and heat exchanger tubes al
electrical power stations and industrial plants

Bulab 6002 has effectively prevented fouling by Corbicula
fluminea when used at concentrations as low as 2 ppm It

Compatible with all Bulab corrusion inhibitors and dispersants

I oMt 2tive with or without the us. of chioring. The exact
amount of Bulab 6002 required and the optimum point
of addition will vary. Your Buckmar represeniative wil
survey the system and advise the bes! parameters

of use

Product Date

Appearance Clear, pale yellow liguid
Qdor Milg
pH (100 ppm) 6-7

Flash point None below 212 °F

Freezing point Less than 0 “C

Density at 26 °C 1.13-1.16 g/mi

Approximate
volume per kilogram 870 mi

Approximate
volume per pound 396 miL

Storage and Handling

Bulab 6002 is moderately toxic by ingestion in single
doses, but 24-hour patch tests with the concentrated
material on both male and female human subjects
showed no sign of skin irritation or sens. lization As

a general precaution, workers handiing the product
should avoid contamination of food and observe other
precautions shown on the label

Buiab 6002 is a liquid packed in nonreturnable drums
it can be stored and handied in stainiess steel
aluminum, angd mos! plastic materals
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MATERIAL SAFETY DATA SHEET

Buckman Leboratories, Inc.
1256 North Mclean Boulevard
Memphis, TN 38108

(901) 278-0330

Product Name: Buladb 6009 Pate: 5/16/88
Hezard(s) &s defined by OSHA Hazard Communication Standard:
Highly toxic by inhaletion of mist,
Corrosive to eyes and skin, Sensitizer,
Toxic by ingestion., Combustible.

COMPONENTS

ghonlcgﬁ Name 4 bg 5; TLV
2-(Thiocyanomethylthio)benzothiazole ; N/A

CAS Registry Number: 21564~17-0

Aromatic hydrocarbon solvent 100 ppm
PHYSICAL DATA

Appearance: Dark brown liquid Density (g/ml, 25°C): 1,08

Odor! Slight pH (neat)! N/A

Boiling point: Unknown pE (100 ppm in water)!:

Solubility: Dispersible in water 6 7

FIRE AND EXPLOSION DATA

Flash point: 123 °F (Tag Closed Cup) Flammable limics: N/A

Extinguishing Media: Water fog, carbon dioxide, foanm, dry
chemical

Special Firefighting Procedures! None

REACTIVITY DATA

Stability: Stable Incompatibilitv: None
Hazardous Decomposition Products: Unknown

HEALTH HAZARD DATA

Acute Effects: Acute Dermal LDS50: Creater than 2 g/kg.

Irritant Effects: Corrosive to eyes and skin.

Sensitization Effects: Sensitizer,

Carcinogenic Potential: Not 1listed in any of OSHA Standard,
Section 1910.1200 gources as carcinogenic; not tested by
Buckman Laboratories, Inc,



Other Health Effects: Inhalation Toxicity was conducted with an 802
technical grade of TCMTE under misting conditions. Normal use of this
product under ncn-misting conditions should not presant occupational
hatardes,

HANDLING PRECAUTIONS

Rubber gloves and safety glasses or goggles are required. Body-
protective clothing ie strongly recommended. Eye-wash fountains

in the work place are recommended. Respiratory protection required for
work areas where misting may occur,

EMERGENCY AND FIRST AID INSTRUCTIONS

Eye exposure: Flush with clean, cool water for 15 minutes. See
& physician,

Skin exposure:! Wash with socap and water. See a physician 4f
irritation occurs. Remove and wash conteminated clothing.

Inhalation: Remove to fresh air.

SPILL, LEAK, AND DISPOSAL PROCEDURES

Large spills: Dam area to prevent spill from entering fish-
bearing waters. Pump into sppropricte containers. Dispose
of as below,

Small spills: Flush 1liquid to sewer with copious amounts of
vater.,

Product disposal: Product 1s hazardous vaste, EPA Hazard Code
(1), EPA Hazardous Waste Number DOO! due to flashpoint,

Container disposal: Offer for recvcling or triple rinse and
dispose of in an approved landfill.

REGULATORY CLASSIFTCATTONS

DOT Shipping! Corrosive, Shipping name: Corrosive liquid, N.O.S.

EPA Registration: EPA Reg. No, 144655,

TSCA Inventory: Not applicable.

FDA Regulation(s): 21 CFR 176,300,

Celif, Proposition 65: Warning: This product contains aromatic
hydrocarbon solvent a chemical kncwn to the state of Califorania
to cause cancer,

The information on this Material Safety Date Sheet reflects the
latest information and data that we have on hazards, properties,
end handling of this product under the recommended conditions of
use. Any use of this product or wethod of application which 1s
not described in the Product Data Sheet 1is the responsibility of
the user,

OSHA Hazard Communication regulations,

NPCA/HMIS Rating: Health 3; Flammability 2; Reactivity 1.

This Material Safety Data Sheet was prepared to comply with the

|
NFFA Rating: Health 3; Flammability 2; Reactivity 1,

|

Bulat 6009
5/16/88



%Axmﬁa::;a..li&:és.m,
he principle degradation rrmhu‘t of 2{Thiocyanomethylthio)benzothigzole In  water is g
mercaptobenzothiazole, with the release of small amounts of hydrogen sulfide and formaldehyd.

The postulated degradation mechanism is shown below?’

$

2 -mercamobenzothiaz ole
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T Buckman Laboratories
INDUSTRIAL WATER TREATMENT DIVISION

BULAB' 6009

¢ Broad-spectrum microbicide

e “51:M'CRGB'CID§ - '

TN

waw

* For use in severely microbiologically fouled systems

* Excellent control of wood-deteriorating fungl
* Very effective against Asian clams
Effective over a wide pH range

General

Bulab 6008 is used for the control of microcrganisms

I Industrial anc commercial cooling water systems
Because of its unique biocidal ang physical properties

It Is particularly eMective for controlling fungl which
degrade cooling lower wood. Bulab 8009 can be sprayed
on the tower woud surfacet or added 10 the water on @
slug or continuous basis for control of fungl and other
microorganisms

Bulab 6009 s a'so very etective in controliing the Asian
clam, Corbicula flumines. Your Buckman representative
can recommend the appropriate procedures fur contro

Product Data
Appearance Dark brown liquid
Odor Slight
pH (100 ppm in water) 6-7
Flash point (Tagliabue

closed-cup method! 60 °C (123 *F)
Freezing point Less than - 40 °C

(~40 °F)

Density at 26 °C

(77 °F) 1.08 g/mL (9.0 Ib/gal)
Approximate

volume per kg 826 miL
Approximate

volume per pound 420 mL .
Dosage and Feeding

Microbiclogical control in cooling water systerns

Bulab 6009 is used to control algae, bacteria
and fungl in industrial recirculating cooling water

Compatible with all Bulab corrosion Inhibitors and dispersants

systems. Before treaiment is begun. the system should
be cleaned thoroughly to remove old alga' growth,
microbiological siime, and other Geposits The system
Should then be drained, flushed, refilled with water, and
treated

The frequency of treatment depends on the amount of
bleedo! and the severity of the microbiological fouling
probiem. For uniform distribution, the product should be
fed as received at a point of strong agitation

Your Buckman representative will recommend the most
etective dosage for optimum results

Micrabiological treatment of cooling tower wood

(aoling tower wood is subject to two types of
deterioration — that chemical in nature &nd tha! caused
by the action of microorganisms. Those microorganisms
mos! generally involved are fungi capable of degrading
celiulose. Many cooling water biocides are rot efective
fungicides Because of its superior, broad-spectrum
activity against cellulytic fungi, Bulab 6009 is the product
of choice for maintenance treatment of cooling tower
wood

Your Buckman Laboratories representative will
recommand the most effective treatment program for
your syetem

Storage and Handling

Bulab 6009 i1s a liquid packed in nonreturnable drums
Materials of construction salisfactory for handiing the
product include Type 316 stainless steel, molded nylon
Teflon, polyeth fene, and polypropylene

Improper hanc iing of this produst can be injurious to
workers. Obse rve all safety precautions shown on the
label and in t! @ Material Satety Data Shee!
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MOLLUECICIDE
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BUCKMAN LABORATORIES
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Bulab 6009

A New Advance in Clam Control

Corbicula fluminea, the Asian clam, continues 1o
cause serious problems for industrial and power
generating plants throughout the Western Memi
sphere despite all that is being done 10 provide con
trol. The most significant problems have occurred at
plants using water on a once-through basis. The high
cost of treatment and lack of products approved by
reguiatory agencies for once-through applications
have placed serious limitat.ons on the atfected plants

Fortunately, we now have Bulab 6009 the latest
weapon in the war against Corbicu/a fliuminee. Bulab
6009 is extremel- effective against the Asian clam
and it can be applied at very low rates making it en-
vironmentally acceptable and economically feasibie
for once-througn plants

Bulak 6009 was tested at the Center for Corbicula
Research, University of Texas -Arlington, to determing

the time required to obtain 100% kill of the Asian
clam As shown on ne graph Bulab 6009 was etec.
tive &t levels as low as 0125 ppm More rapid kill rates
can be achieved using higher dosage rates

This extreme versatility allows & Bulab 6008 pro-
Qram 1o be tallored to your plant's configuration and
discharge limitations Since Bulab 600¢ is approved
by the United States Environmenta! Protection
Agency for application 10 once-through anc recir-
culating systems. it is the product that can it into
almost any system

Buckman Laboratories was the first company 10
offer a truly efective product for control of Corbicula
fiuminea, Bulab 6002 Continuing research and com:
mitment (o the science of mollusk control has resulted
in Bulab 6008, the second generation of clam con-
trol technology

Bulab 6009 vs. Corbicule fluminea
Deyr Time 10 100% kil
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PROPOSED BIOCIDE TREATMENT AND DISCHARGE

This report addresses the proposed use of a biocide (trade name: Proxe! GXL) at Millstone
Nuclear Power Station in Waterford, Connecticut. Proxel GXL is a 19% solution of
1.2-Benzisothiazolin-3-une (BIT) in aqueous dipropylene glycol.

Iniroduction

Milistone is proposing 1o use Proxel GXL to treat Radwaste Material that has become
chemically unstable due to microbial activity. More specifically, Ecodex resin waste (ie.,
& predominantly celluloss Sased material) has been observed generating methane (CHy)
gas. This production of methane gas has rendered the Ecodex waste unsuitable for burial
as per 10CFR61 56 requirements.  Subsequently, Millstone has had to store Ecodex « «te
shipping casks on-site for prolonged periods. This is an undesirable practice because of
increased personnei exposure, increased costs (shielded storage containers). and potential
safery hazards

Proxel GXL was chosen as the administered biocide for the followirig reasons.
¢ Low toxicity and minimal environmental impact.

¢ It 15 non-oxidizing and should be chemically compatible with all system
components

¢ |t can kill both aerobic and anaerobic bac.eria.
o It is used as a preservative and will provide sustained protection.

Lesting Discharge Path

The Millstone Chemistry Department, working in conjunction with a professor from the
University of Connecticut. has recently completed some initial experimentation concerning
the effectiveness of the Proxel GXL biocide/biostat. This experimentation, although not

conclusive, does indicate that the Proxel GXL biocide at a concentration of 2,200 ppm
(W) will significantly reduce the microbiclogical activity in an Ecodex wastc iiner.

The following is a flow diagram for the disposition of the Proxel GXL. The concentration
of 2200 pprn Proxel GXL and the initial volume of 200 gallons are conservative values
Subsequently the final concentration of 7.02 ug/L Proxel noted in the Unit #1 discharge
water should not be exceeded. This will not be a one-time occurrence as it 1s anticipated
to treat all future shipping casks containing Ecodex waste material (maximum of four
shipping casks per vear).



Recirculate through liner

Ecodex
200 gallon -
soluton of Shipping
2,200 ppm Cask
Proxel

After treating I

cask, batch is

added to Decon

solution tank

< ] N
First Dilution = '32%86 X 2,200 = 147 ppm

3,000 Gallon
Decon Solution

Tank
(001A-4)

Pumped at 20 gallons/minute

Unit One Discharge — Quarry
420,000 Gallons/Min (001A)

Concentration of Proxel as it enters the Quarry water =

2 7090 v
147 ppm x 230,000 7.02(=3) ppn: or pPpb
or _7.91.&‘.&

The final concentration of 7.02 pg/L in the Unit 1 Discharge water should pose no risk
to the aquatic life in the quarry water based on Toxicity Studies.

Acute Toxicity LCsp (mg/L) 96 Hours

Rainbow Bluegill
Product Trow Sunfish

Proxe! GXL . 7.0 30.0

L
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Regulatory clearances
EPA

PROXE\®* CRL (EPA Reg o
10182 3) and PROXEL GXL (EPA
Reg No 10182 30) are registe >d tor
use 28 preservalives 107 agueous
COMPOSINIONS SUCh BS Oll-In-wale!
emuls.ons, latices, emulsion paints
walér-Dased aghesives casen/rosin
dispersions. textile spin-finish
solutions. ete

PROXEL GXL also hes specitic
Clea ance 10r use as & preservalive
for pesticide formulations The
clearance s
40 CFR 180.1001 (9)
For use as @ preservalive/slabilizer
in pesticioe formulations And is
exempted from the requirement ¢!
tolerance when ysed in accordance
with goog agricultural practice as
an inen

Limitation Not more than 0 1% of
the formuiation Not more than 002
Ibs 10 be appled per acre

FDA

The active agen! in PROXEL CRL and
PROXEL GxL. 1.2-Benzisothiazolir
-3-0ne (BIT) has & wide spec-

trum ¢f clearances applicable 10
pres yrvatives used in paper, paper -
coamg and adhesive applications

These are:

21 CFR 175105, ¢(5)
For use as u preservative in aghesives

21 CFR 176 170, a(5)
For use as & preservalive in paper-
coating compositions in contact
with agueous ang fatty foods

Limitation 001 mp/in? (00016
mg/cm?) of the linisned paper ang
paperhoard
21 CFR 176.18C,b(2)
For use as @ preservative in paper-
coating compositions in contact
with dry-food

Liraitation 0.02 mg/in? (0.0031
mg/c.m?) of finished paper and
paperboard
21 CFK 176.300 (c)
For use as & slimicide in the manu-
facture of paper and paperpoard
that contact food

Limitation: 0.06€ Ibs /1on of dry
weight fiber

USDA

PROXEL CRL and PROXEL GXL are
consicerad acceptable 1or use as
ingredients in paints used in Feg-
erally inspecied plants They are also
considerey acceptable 107 use as
components for packaging adhesives
having minimal contact with meat or
poulty food products prepared unde:
Fegera' inspection

P RSSO PO AR Y
Health Considerations
Skin and Eye Contact

Both PROXEL CRL ang PROXEL
GXL are severe skin and eye
irrtants Repeated s«in contact may
result In sensitization in some cases
rake precaJtions 10 avoid skin angd
€ye contac! by wearing suitable
protective ciothing including goggles
and gloves

Remove eye contamination prompt-
ly by copious irnigation with ciean
waler Continye rir.sing for at leas!
16 minutes Seek medical attention

Remove skin contamination prompt-
ly by thorough washing with water

Ingestion

ingesuon of PROXEL antimicrobials
will irritate the mouth ang gastric
tract but the 10xic effect will be shigh!
unies< ‘arge amounts are swaliowed

Oral LDy, (Rat) mg/kg body weight

PROXEL CRL 667
PROXEL GXL 885

Auest - qgstion However, in the
L W of it taking place, the
pers. . ~\ed should swallow libera!
amoi. ts of water or milk immediately
Seek medical attention as soon as
possibie Do not induce vomiting

For Your Protection

B RIS IRIBI BTSRRI RIR
Effluent Tests
Fish Toxicity

Results of Boute toxicity tests on twe
species of resh water figh using the
flow-through technique are given
below

Acute Toxicity LGy (mgl) 98 hour

Rainbow Blueg!l
Product Trout Sunfish
PROXEL CRL 36 174
PROXEL GXL " 300

Sewage Systens

Laborg’ |, evidence oomonsira‘es
that five paris of BIT per miliz 1 can
be degraded by settied sewap:
organisms (Bunth and Chambers
test) Mo harmiess metaboltes

Activatcd sludoe-aargbic
oxidatign '

Laboratory tests indicate that a
Shoc spiliage of . ?BITine a
sewage sysiem serv X0 000 peopl
will suppress respirat.on of the
sludge by oniy 20% A continudus
dose of up 10 10ppm of the teed
shows only minor effects

Anaerobic digestion

A shock spillage of one ton of BIT
Into the gigester of a sewage system
serving 100,000 people will show
only small effects on eticiency. A
continuous feed up 10 2ppm could
be permitied by the s2me digester
system

The informalion ang recommendations in this publication are 10 the bes! of our knowieage relabl

SUQQQSHO'\S MEow. CONCErINg uses 07 apphcations are only the opwnion of ICI Amernices Inc and use:

ShOUIC mak e ther own 18518 10 Jeterming the sutabiity of these progucts 10r thes Own parsular wgou
AN

Howeve' because of numerous fastors attect

ANY KIND EXPRESS OR IMPLIED INCLUDING

resutts ICI Americas ine MAKES ND WARR
THOSE OF MERCHANTABILITY AND FITNESS FO

;YO

PURPGSF other than tha! the matenal conforms 1o fs appicabie current Sianda'd $1p¢<:"~ccnov\
ne

Statements heren theretore. should not be COoNsirued as representanons o warranies

respons

ity of ICI Americas Inc for claims arising out of breach of warranty negigence. Sinct habiity ¢
onerwise 1S imited 10 the purchase price of the matena

Swtements concening the use of the Products or IorMuUIBLONS desCrbes herein a7e no! 19 be CoNst e
43 recommending the mfnngement of 8ny patent ang no kadity for Ininngemen! 8nsing out of ar
such use 15 assumed

Standard Specificalions athough current 8t the time of publicaion are subrect 10 change witho
natice For wtes! Standaro Specilications contact our neares! sales office
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Fonefits

¢ Broad spectrum of activity:

eftective agains! MICroorQanisms

causing spoilage of ingustnal .

progucts

No formaidehyde: not depen-

derit on the release of formaloe- B

hyde for antimrobial activity

o Heat stability: nonvolatie and e
stable al the elevnied lemperalures
often encountered dunng product men! 10 materials less 1oxic than
manutaClure and storage the origina! compound

¢ Broad pH compatability:
etective over a pH range of 4 10
12 aliowing use in aimos! &l
subsirates

Liquid: easily incorporated into
products by iquid measure of
direct melenng

Low toxicity: minimal 1oxic
hazard in use

Low environmental impact:
readly oegraded in the environ-

"The Preservation Problem

Microorganisms are 1ound through-
out the environment. They will grow
under 8 wide variety of conditions
including those which exist in mos!
weter-based industrial products .
For example, aqueous formulations
of binders thickeners dispersants
surfactants and other organic and
inorganic ingredients will aimos!
certainly be susceptibie 10 microbia!
atack Such atiacks may result in
physical changcs which re “e
product unusable. g vISLO -
tosses. phase separation, discolora

uor,. or unp‘e.sar\t odoys E"QC“VQ“QS‘
The financial effect of microbially Sl tat o
induced spollage may be serious in Minimum Inhibitory Concentration
terms of 1088 of both prod./t and time (M.I.C.) (ppm)
[ e L PROXEL CRL PROXEL GXL
Th= Solution—FPROXEL" Bacter a
PROXEL catimicrobia! agents provect  Secillus Sublis 25 40
your invest ent Dy enting the Staphylococcus aureus 25 40
growth ¢, 1o ~thr’ «hout  Streptococcus faecalis 25 40
the manytacture @ 8 O your Streptococcus laclis 10 15
product Eriierobacter cloacae 50 80
PROXE. antr highty Eschernchia col 25 40
effective and v o Jia- Proteus vuigaris 75 125
tons based on the r aclive Pseuoomonas aeruQinosa 150 250
agen' o T vl Pseudomonas fiuorescens 100 150
)i ~~.  Rhogopseudomonas capsuviala 10 15
{' 12’8’”11‘0"’".20“"- ne (B]T) \ SQ”ay;a marcescens 50 80
, (=9 f.. Yeast
- Saccharomyces cerevisiae 150 240
C Saccharomy “es turbigans 150 240
iy Fungi
NH Aspergillus niger 200 350
Aureobasidium pullulans 200 350
e Ciadosponum herbarum 50 80
S Penicillium notatum 75 125

PROXEL CRL is & 30% solution of BIT
in aqueous ethylene giamine

PROXEL le 158 19% solution of BIT A

in aqueous dipropylene glycol
e e e —

A S e i S e R - e M —



Applications

PROXEL® antimicrobials fing use ir

numerous applications. thanks 10 their

unique properties Some of these

areas Incluge

o Syntnetic polymer emulsions
SBR, PVA and acrylics used ir
paints aohesives. Daper coalngs

NG carpe! Dackings

o Latex paint. rage sales and

naustina

e AQueous slurries: clay titanium
dioxide, elc

e Adhesives: starch PVA gexirir
casen and ot
Numerous other aqueous-based

pProgucts require a preservative

PROXEL antimicrobials are used Ir

[

many of these and may be an gea
product 1or your applicatior ntact
the Technical Service Laboratory of

ICI Americas with your

INQuUINes

Lisage
Amount to Add

Several factors atfec! the amoun! of
DXEL antimicrobial 10 add 10 your
product These incluge

® the susceplidiity 0! the 1ormula-

the oM o! the formulal

e nperature and duration 1or
groecluon 1s required

Cur experience indicates the use

When to add

PROXEL antimicrobials may be in
corporated ino the formulation at
pnient stage dunng mar
hey ére reao
ased progucts
concentrations However

ly recommended tha! PROXEL ant
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Long-lerm sloraje O a higr
strength aqueous aiutic |
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Table | Typical use levels 10r PROXEL (%
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Properties*

Characteristics PROXEL CRL PROXEL GXL
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ED FARMER & ASSOCIATES, INC,

PRESSURE POINT ANALYSIS ™
EFA, INC'S PPA

. s [ ]
& TO0 GOOD TC BE TFUE?
Industry and government's concern

about ieak detectior is now addressed,
EFA, Inc’'s patented breakthrough,
Pressure Point Analysis performs as
well or better than the most expensive
and exotic alternatives yet is
inexpensive and simple to apply.

~ L .

High performance has been
demonstrated at each installation.
Detecting 1/4 inch and 1/8 inch holes
within seconds to a few minutes is

commonplace. False alarming can
usually be ¢climinated.
. . L ]

Liquids, gases and some two-phase flow
situations are compatible to PPA. The
PPA technique elizninates most fluid
properties problems.

.« & »
Special instruments are not required.
PPA was designed to work with
ordinary process control instruments
(most field testing was done with
Rosemont 1151 GP pressure trans-
mitters).

. o ©
Flexible, versatile system configuration
is achieved with insightful, modular
design. PPA interfaces to a SCADA
system on @ local area network or as a
printer would thus achieving a simple,
economical A-:. connection. PPA can
also connect directly into instrument

lrops, eliminating the need for SCADA.
. . .

What'’s News —

9

&

Low cost is achieved through use of top
quality components (Compaq computers,
for example) configured as a product
(as oppesad to a custom system),

L L] ©
SCADA capability is built-"a for users
that need to do leak detection but do
not have a SCADA system. This saves
hundreds of thousands of dollars.

L - "
Fast, easy Installation and start-up are
assured by sound system design, simple

interfacing to instruments or host
computer, and & tightly integrated
package. Typical sta:t-up takes less
than two hours.
L o .

Simple operation results {rom
suggestions by dozens of industry
people, The displays and operator

control features incorporate what
operators say they want implemented in
ways they say "make sense”
.« + =

Evecsything you need for success comes
with the package including software,
computer, complete user’s manual, and
our help. We provide training so that
successful operation is assured and so
you can confidently confligure new
points and modify old ones, all without
extra help.

- ® L ]
You can't fail with PPA. You got a
proven system and all the support
necessary for great success.

- * v

* 1611 20TH STREET * SACRAMENTO, CALIFORNIA 95814 *
* (916) 443-8842 * TELEX 820906 *




WHAT1S PRESSURE POINY
ANALISIS?

Pressure Point Analysis (PPA) is a
procedure in which a series of pressure
readingt taken at & point on a pipeline
are antiyvzed for evidence of a leak.
Raw data from pressure instruments are
processed to extrac, actual trends from
normal (luctuatiors. The result is then
analyssd uting a p.eakthrough
statirtival procedure patented by EFA,
Inc PUVA computes the probability that
the series of readings indicate there is a
leak in the pipeline

HOW ROES PPA FIND LEAKS?

Point avalysis technology is a method
rooted in statistice It is based on the
realization that the statistical properies
of a series of pressure or velocity
measurements taken on a pipeline are
different before and after a leak occurs

When tluid escapes from a pipeline
there i+ 8 decrease in density at the leak
as it develops. This causes a change in
loca) pressure which in turn causes
fluid avove and below the leak to
migrate 1010 this region of decreased
density. The process by whici the fluid
moves vreeies a wave of low pressure
(an expansion wave) that travels up and
down the pipeline at nearly the speed of
sound 0 fluid. The front of this wave
i the virst evidence of a leak but it is
very datficult to reliably detect. It is
(hc/bch!\lor of the pressure behind this
waveloat, or the changes in velocity
associated with it, that PPA analyzes

Each TWA point analy” r continually
accumwlates measurements, discarding
the oldest and adding the newest each

time new dala are availeble. PPA
automatica learns from these data
what current normal operation looks
like. It then assumes a leak occurred o
few measurements ago and performs a
series of statistical tests to prove or
disprove that assumption. If the
analysis indicates a leak may have
occurred, tests are made to see if the
leak-like event has resulted from known
or usual events. If no such events are
known to PPA, the probability a leak
has occurred is reported to the operator
as & percentage

Since there is no way to precdic' what
size leak you will need to detect, all
PPA point analyzers contain (ive {ilters
which are each optimized (or a
different size leak. Acting together,
they form & "net” which catches leaks of
all sizes within the system's capability,
Normal events that “look like" leaks,
such as opening a valve, can be
suppressed automatically or manually
through the filters
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PPA PERFORMS

An extensive testing program involving
on-line persormance of a variety of
pipelines carrying luids ranging [rom
natural gas, to NGLs, to fuel oils has
been conducted. Many transient
simulations have also been used to
investigate perforniance under unusual
or otherwise difficult to create
conditions. Performance has been
consistently beyond expectations

HOW LONG DOES PPA TAKE TO
FIND LEAKS?

PPA is fast. How fast depends on the
speed of sound in the fluid, the rate at
which new data are available, the size
of the leak, and the particular pipeline
and control system configuration

Large leaks are detected in seconds
Small leaks gererzlly take a few seconds
to a few minutes. The following tables
show some examples from sctual field
operation. All of the test results were
chtained with existing process control
instruments

RKRESIDUALL FUEL OIL PIPELINE
LENGTH: 8.3 MILES
DIAMETER: 10 INCHES

VOLUME: 69,000 GALLONS

PIPELING LEAK DETECTION VOLUME LOST
PRESSURE RATE TIME ODETECTION
(PSIG) (GPM) (SEC)
7.0
160
11.0
18.0
380

NATURAL GAS PIPELINE
LENGTH: 26 MILES
DIAMETER. 20 INCHES

FLOW PIPELINE DETECTION
RATE PRESSURE TIME
(SCFH) (PSIG) (MIN.)

76,00 (11

¥6,000 (3.8

76,001 B A

EPA USERD

PPA currently operates in the field in
many configurations and on various
fluids. PPA users at the end of 1988
include

* Chevron Pipe Line Company

* San Diego Gas & Electric Company

* She!l Western E & P (not yet in
service)

* Union Pacitic Pipe Line Company
* Unian Pacific Kesources

* Pacific Gas & Electric Company
(Gas System Design Department)

* Pacific Gas & Electric Company
(Pittsburg Power Plant)

* E! Paso Natural Gas
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LEAK DETECTION SYSTEM
SYSTEM OVERVIEW

DISPLAYS THE PI'A PACKAGE

Five types of displays are available to
the operator by a keystroke at any time.
Alzrm and warning signals operate at
all displays in both audible and silent
mode.

PPA MASTER DISPLAY
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PPA is a simple yet high performance
system designed to meet industry’s needs
in leak detection.

Each system is delivered completely
integrated on state of the art equipment
and ready for installation directly into
instrument loops or interfacing to a
SCADA system. EFA, Inc. supplies
complete start-up as well as operator
training

PPA can be packaged synergistically
with other EFA, Inc. leak detection
products including Over/Short Account-
ing, Mass Balance with Line Pack
Correction, and our Trantient Model,

PPA is a new solution to an old leak
detection problem. Call or write Ed
Farmer and Associates, Inc. for more
detailed information about your PPA
solution. "

* 1611 20TH STREET * SACRAMENTO, CALIFORNIA 96814 *
* (916) 443-8842 * TELEX #20906 *



Proceedings of the 1989

AMERICAN PETROLEUM INSTITUTE
PIPELINE CONFERENCE

Loews Anatole Hotel, Dallas, Texas

A new approach to
pipe line leak detection

Edward J. Farmer, PE. Ed Farmer &
Associates, Inc

[%o‘! ED FARMER & ASSOCIATES, INC.
[l Conrulting Fngineers & Solentats
16817~20thN STREET

SACRAMENTO, CALIFORNIA 896814
916/44%-8842



AR R

. API REPORT i ‘

A new approach to
pipe line leak detection

Edward J. Farmor, PE, Ed Farmer &

Associates, Inc

PRESSURE PGINT analysis (PPA) is a
method for detecting leaks on gas, hiquid
and some tvo-phase flow pipe lines that
relies on analyzing data taken, in the
gimplest implemeniation, at a single
measurement point. Additional  points
improve performance but are not essen
tial to the technigue, FPA was developed
to provide leak detection on a sour gas
pipe line with many unusuzl hydraulic
problems. In 1388, PPA detected leaks
of as little as Y8 «in. diameter on that line

Methodology. PPA s based on a great
deal of research in the behavior of the
energy and momentumn balance on a
pipe line (as represented by pressure and
velovity measurements) before and afier
a leak occurs

When stute-of-the-art signal process:
ing technigues are appiied to these data,
one finds a tremendous amount of infor-
mation in them, Before exploring the
application of PPA’s methodology to leak
detection it is useful o consicer hriefly
what happens on a pipe line when a leak
oceurs

When a pipe line 15 at steady state its
velocity, pressure and density profiles are
time invarient. In between devices that
can add or extract energy (such as pumps
or compressors) these profiles are also
continuous. When steady statc s dis
turbed by an event, a transition towiard
a new steady state begins. This transition
becarnes complete some time later when
the fluid has changed its velocity and
pressure such that mass, energy and
maomenturmn are conserve

If an event occurs at some point along
a line, the first evidence of it will arrive
at the ends (or any other monitored
location) in an amount of tme deter
mined by the distance {rom the event to
the monitored point and the speed ol
sound in the fluid as constrained by the
pipe. Since the speed of sound is fairly

Reprinted from Pipe Line Industry®, June 1989

kigh, 3,000 1o 4,500 fisec for most
petroleumn liquids and perhaps one-tenth
that amount for most gades, evidernce of
the event is available in a few seconds to
a few minutes This wave propagaton
time determines the minimum time in
which @ leak or any other event can be
detected

Loss of mass. When the event is a leak
there is an immediate loss in mass at its
location. This causes a focal decrease in.
density and consequently a decreas: in
pressure. Since the fluid in the pipe line
cannot change velocity instantly, there is
a difference in pressure between fluid at
the location of the leak and that in the
fluid on either side of it, This difference
in pressure causes flow from above and

below the leak into the region of low
pressure at the jeak

This flow deprives the regions imme-
diately adjacent to the leak of muas which
in turn causes a decrense in density and
therefore pressure. There is now a dif-
ference in pressure between these regions
adjacent to the leak and those inunedi
aiely upstream and downstream of them.
This, similarly, causes flow w occur
tward the leak. The effect of this chain
of events is that a pressare trough travels
up and down the pipe line avaay from tl.©
leak. This wave of low pressure i¢ called
an “‘expansion wave'' and travels at the
speed of sound in the fluid as restrained
by the pipe. It contains the first evidence
of a leak and, in fact, leak detection
systems have been based (with mixed

4501 criuce olf pipe line
Laax rate = 563 gom
Fiowrate = 11, 487 bph
Notse lovel » 3%
Distance 10 leak « 90 mi
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Fig. 3—~Pressure data characteristics

success) on detecting the front of this
wave,

Some time after an event occurs, the
pipe line will complete its transition to a
new steady state. The time recuired to

do this can be determined from the
principle of impulse-and-momentum
which basically says that the application
of a force (c.g. a change in pressure
acting on the cross-sectional area of the

fluid) for an amount of time will produce
u corresponding change in velocity of the
mass in the line. The time required for
this change 0 become complete is typi-
cally several minutes to tens of minutes

Avolds special instrumentation. |1
order to avoid the special instrumenta-
tion and noisesrelated reliability prob-
lems associated with attempting to detect
the expansion wavefront PPA looks at
the behavior of the pre or velocity
of the fluid in the line o « moniiored
point as it transitions from one steady
state (o another.

Actually, steady state is a more restric-
tive term then necessary in describing
this situation. PPA's analytical procedure
does not require transitions between sta-
ble steady states—it adapts to current
operation of the pipe line. A more accu-
rate way of stating the initial and final
conditions would be &t steady state or in
stmooth transition,

PPA detects leaks by

® Extracting signals representative of
current operation and the most recent
trends from data taken at a point along
the line

& Determining if the behavior of these
two signals contains evidence of a leak

® Determining il evidence of & leak
from Step 2 is the result of events of the
line known to PPA to produce leak-like

signatures

@ Reporting the results of this proce
dure to the operator.

Fig. | is a scatterplot of data taken at
a point approximately 90 mi from a leak
on a large pipe line. This plot shows the
time (corrected from wave propagation
time) at which the leak occurred and the
time at which PPA detected it. Note that
it would be very difficult to infer any
event had occurred at the time of detec-
tion even if the data were closely exam-
ined by a highly trained observer.

Fig 2 shows the trends in the data as
extracted by PPA's signal processing sys-
tem. The smoother of the two lines
indicates PPA's assessment of normal
operation. By overlaying the two figures,
one can see how PPA tracks normal
operation changes. The rougher line is
PPA's assessment of the current trend in
the data. When these curves diverge in
characteristic ways, as they do in Fig. 2,
there is evidence a leak could have oc-
curred

When there is evidence of a leak, PPA



compares certain statistical parameters of
the set of data used to define current
jon with the same parameters of
the set of data used to define the current
wend. Fig. 3 illustrates the differences
between data sets collected before and
after a leak. The solid line is a frequency
of readings taken before a leak,
while the dashed lLine is the correspond-
ing diagram after the leak occurs Some
of the differences are immediately obvi-
ous Others require some level of analysis
10 discern. When this analysis is done,
PPA determines the probability it has
found a leak. PPA also checks to deter-
mine if this could be the result of known
events in progress. 1f the probable leak
cannot be explained in that way, PPA
the data to the operator
Another way of looking at this process
is shown in Fig. 4. While this discussion
is in terms of pressure, a similar behavior
can be seen if one monitors velocity
instead

Leak oocurence. \\hen a leak occurs,
the first evidence of it travels from the
location of the leak to the point of mea-
surement. The first evidence a leak has
occurred is usually a pressure trough
after which the pressure (or velocity)
signature displays one of three character:
Pattern 1 leaks are characterized by
essentially complete pressure recovery.
Only very small leaks, usually on gas
ipe lines, exhibit this pattern. They are
-, “®aalt o detect since evidence
e%ists only tor  few minutes,

Pattern 2 leaks are the most common
small leaks. In this situation, pressure
recovers to some new steady state value
that reflects the change in the hydraulic
Josses on the line as a result of having to
supply fluid to the leak. These leaks are
easy to detect because even when the
difference between the iniuai and final
pressure is small it persists for many
minutes.

Pattern 3 is common to large holes or

Time

Fig. 4—Probable leak locaton
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line breaks in which the line unpacks
These are extremely simple to detect.

PFA looks for « pattern that could
indicate a leak has occurred by compar
ing its short-term signal with its current
operation signal. Leaks of different sizes
produce perturbations in patierns that
make them difficult to find if only one
estimate of the current trend is used.
Consequently, PPA incorporates five sta-
tistical filters, zach of which makes its
own assessment of the current trend
according to easily modifiable user cri-
teria

Since PPA's method of analysis is
closely tied to the physcs of the events

that inescapably accompany leaks, it 13

capable of very high levels of perfor-
marnce Detecting ¥4 to Ye«in. holes is
cormnmonplace in many applications
Since the leak detection process occu s
rapidly, detection times are quite short—
generally a few seconds to a few minutes.

The PPA package. PPA 15 an inte
grated product that includes the com-
puter, the software, and all peripheral

devices necessary to interface to an ex-
isting SCADA systern or directly to field
instruments. PPA includes fuli user sup-
port capability including a comprehen-
sive fill-in-the-blanks configuration edi-
tor that allows a user to be completely
slf-supporting. Fig. 5 shows a PPA
system configured to connect directly to
instruments.

With PPA the user does not have to
become an expert on leak detection,
instrumentation, measurement, signal
processing, computer interfacing or any
of the associated fields. All components
connect together or plug together in
simple, obvious ways and in accordance
with detailed drawings provided with
cach unit. Set-up is easily accomplished
by means of a fill-in-the-blanks editor
that requires only simple, easily under-
¢*0od information. Making adjustments
to optimize PPA for a particular pipe line
is simply done by changing a few values
in easily understood ways

A PPA installation typically takes less
than a day. A complete training program
takes no moi= thai, a day and typically
only a few hours "
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