PHILADELPHIA ELECTRIC COMPANY EPP 3.2
NUCLFEAR GROUP HEADQUARTERS
955-65 CHESTERBROOK BLVD.
WAYNE, PA 19087-5691
(215) 640-6000

NUCLEAR ENGINFERING & SERVICES DEPARTMENT

May 21, 199]

Docket Nos. 50-3%52

50+=35%3

License Nos. NPF«319
NPF=85

U.8. Nuclear Regulatory Commission
Attn: Doucument Control Desk
Washington, DC 20555

Subdject: Limerick Generating Station, Units 1 and 2
Proposed Change to the National Pollutant
Discharge Elimination System Permit

Gentlemen:

The Limerick Generating Station (LGS), Units 1 and 2,
Environmental Protection Plan (EPP), Section 3.2, stipulates that
the NRC shall be receive a copy of any propesed change to the LGS
National Pollutant Discharge Elimination System (NPDES) permit at
the game time the proposed change is submitted to the permitting
agency.

By letter dated May 1, 1991 to the Pennsylvania Department
of Environmental Resources (PA DER), Philadeiphia Electric Company
(PECo) requested a change to the LGS NPDES Permit Mo, PA005192¢
to allow for the addition of new chemical additives for use 1in
the secondary cocling water to control Asiatic clams. The PA DER
had previously authorized the use of these new chemicals at our
Peach Bottom Atomic Power Station facility to inhibit Asiatic
clam fouling of their secondary cooling water systems,

Therefore, in accordance with the LGS EPP Section 3.2, a
copy of the May 1, 1291 letter to the PA DER (including
attachments) requesting the change to the LGS NPDES permit is
enclosed.
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PHILADELPHIA ELECTRIC COMPANY

230! MARKET STREET G. J BECK
P.O. BOX 8699 LICENSING SECTION
PHILADELPHIA, PA 19101

(215) 841-4000 MAY 06 1991
NOTED:
REFERRED TO: LA IR

May 1, 1991 B
RELRAE,

Mr. James Newbold

rhief, Permits Section

Bureau of Water Quality Management f”‘"'~7
Lepartment of Environmental Resources

Lee Fark, Suite 6010

555 torth Lane

r-nshohocken, PA 19428

v, Limerick Generating gtation, NPDES Permit PA0051926
Request for Use of New Chemicals for Control of Asiatic Clams

ar Mr. Newbold:

In accordance with Chapter 92.7 “Reporting of New or
i ,creased Discharges", of the Department'a Rules and Regulations,
~¢ hereby request approval to use Betz Clam-tro. CT-1, Betz
Foamtrol CT and Betz DTS in the cocling water systems at Limerick
Generating station (LGS), discharge point 001, These Betz
chemicals will be used in concert with each other to control

Asiatic clams.

Asiatic clams have caused substantial water system
precblems throughout the utility industry, including Peach Bottom
Atomic FPower Station (PBAPS). Once they have entered into plant
cooling water systems, they can reproduce and grow, causing severe
flow restrictions. These events have resulted in increased NRC
concern, moat notably through Generic Lettet 89-13. This letter
requires utilities to develop some mechanism to prevent this lype
of flow blockage. Makeup water scréening has little effect, as
larval clams are too small to screen, and standard chlorination
practices restricted by regulation do not permit sufficient
chemical contact time. Asiatic clams have existed in the
Schuylkill River for years. They have ..ow progressed to areas near
LGS intakes, and thus post 2 threat to plant reliability and

operaticn.

To prevent plant problems, we wish to begin a bioccide
progran similar to that used successfully at other facilities. in
our Generic Letter g9-13 response to the NRC, we indicated that
this wouid be our course of action, provided that environmental
concerns could be resolved. we would apply Betz CT-1 to both
cooling towers, and directly to the safety-related gervice water
systems - that take suction from the spray pond. Each cooling
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Mr. James Newbold Page 2
May 1, 1991

tower/service water system is expected tc be treated 2 times per
year, but more frequent applications are possible. The duration of
treatment should be approximately 24 hours per system. Normal CT-1
concentrations should be 15 ppm; however, concentrations of 50 ppm
may be used when it is necessary to "“lay up" components with
treated water. Due to the number of systems involved, and chemical
holding times within those systems, CT-1 could enter the plant
discharge for up to 2 weeks per application,

To preclude the discharge of CT-1 to tne river, we intend
to feed Betz DTS, a 23% bentonite clay slurry, to the blowdown line
(discharge 001) whenever Betz CT-1 residual would exist in the
cooling tower blowdown, Approximately five (5) ppm of this slurry
would be fed for every 1 ppm of CT~1 entering in discharge 001.
Betz DTS, as well as existing solids in the water, will dotoxify
the active ingredients in CT-1. As a monitoring requirement, we
propose that, during treatment, the level of CT-1 should be
verified to be less than 0.2 ppm at discharge point 001 once per
day. This value represents the lower limit of detection for the
CT-1 test method.

Betz DTS is a non~toxic agent used to detoxify Betz CT-1.
Should a total suspended solids limit be reguired due to this
additive, a net limitation would be appropriate since the cooling
tower blowdown already contains T8S from the Schuylkill River. The
Steam Electric Effluent Guidelines contained in 40 CFR Part 423
indicated that a net T8S limitation of 30 mg/l and 100 mg/l,
menthly average and daily maximum, respectively, may be applied.

Since CT-1 does have some surfactant qualities, foaming in
cooling tower systems could result. In preparation, we also
request approval of Betz Foamtrol CT to centrol foaming if
necessary. This product is essentially non-toxic, and would be
applied at a 10 ppm concentration directly to the areas of foaming.
Thus, when used in this fashion, we do not expect detectable levels
of Foamtrol CT in the blowdown.

Based on the current status of Schuylkill River clam
populations, we feel that we will need to begin treatments in mid-
June 1991, The application of this treatment will be controlled by
written plant procedures, and oversight will be provided by Betz
personnel familiar with the applications at other facilities.
Furthermore, we intend to minimize chemical discharges by
decreasing ccoling tower blowdown as much as possible, Technical
infcrmation regarding the products 1is attached. For additional
information, it would be best to contact Steve Jordon, of Betz
Industrial, at 215-524-6080. Although we could conceivably pursue
the use of equivalent products at some time in the future, (similar
to our current intent regarding coocling tower chemicals), it is not
likely due to existing U.S. patent concerns. Therefore, the permit
amendment can be specific to the Betz products,
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Mr., James Newbold Page 3
May 1, 1991

If there are any questions, please call David Mobraaten at
(215) 841-5679.

Very truly yours,

Shoige WAy

Ceorge M. Morley
Director
Lnvironmental Affairs

DWM/1th

Attachments

bec: J. M. Madara, Jr. w/¢ attachment
G. M. Leitch B .
J. Doering, Jr. e "

R. W, Dubiel w/attachment
G. J. Madsen w/ -y
G. J. Beck w/ »
R. J. Scholz w/ "
CCD w/ "

PaDER BRP Inspector w/ "

)




BET2 LABORATORIES, INC.
4636 SOMERTON ROAD,TREVOSE,PA.19047

PRODUCT: BETZ DTS
4/15/91 AQUATIC TOXICOLOGY
DAPHNIA MAGNA

0% MORTALITY: 435  MG/L

48 HR. SCR.
FATHEAD MINNOW

0% MORTALITY: 435 MG/L
96 HR. SCR.

4/15/91 MAMMALIAN TOXICOLOGY
ORAL LDS50 =NO DATA

DERMAL LD50 =NO DATA
SKIN IRRITATION SCORE~NO DATA
EYE IRRITATION SCORE=NO DATA
INHALATION~NO DATA
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BETZ LABORATORIES, INC.
4636 SOMERTON ROAD, TREVOSE, PA. 19053
BETZ MATERIAL SAFETY DATA SHEET
EMERGENCY TELEPHONE (HEALTH/ACCIDENT) 800-877-1940

- (PAGE 1 OF 3)
PRODUCT : CLAM~TROL CT-1 I EFFECTTVE DATE 02-16-91
PRINTED: 1-Mar-1891
REVISIONS TO SECTIONS: =;EDIT:APPENDIX -

PRODUCT APPLICATION : WATER-BASED MICROBIAL CONTROL AGENT,.
~====SECTION l===========HAZARDOUS INGREDIENTS~==sveceenecn .-

INFORMATION ON PHYSICAL HAZAKRDS, HEALTH HAZARDS, PEL’S AND TLV'’S FOR SPECIFIC
PRODUCT INGREDIENTS AS REQUIRED BY THE OSHA HAZARD COMMUNICATIONS STANDARD IS
LISTED. REFER TO SECTION 4 (PAGE 2) FOR OUR ASSESSMENT OF THE POTENTIAL ACUTE
AND CHRONIC HAZARDS OF THIS FORMULATION. THIS PRODUCT IS SUBJECT TO THE
PENNSYLVANIA AND NEW JERSEY WORKER AND COMMUNITY RIGHT TO KNOW LAW.

ETHYLENE CLYCOL***CAS$#107-21~1;:LIVER, KIDNEY AND BLOOD TOXIN;CNS
DEPRESSANT ; ANIMAL TERATOGEN (HIGH ORAL DOSES) ;: PEL/TLV:SOPPM~C.

ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDE***CAS#68424~85~-1;CORROSIVE (EYES) ;
PEL:NONE ; TLV:NONE.

ISOPROPYL ALCOHOL(IPA) ***CAS#67-63-0; FLAMMABLE LIQUID;CHRONIC OVEREXPOSURE
MAY CAUSE LIVER AND KIDNEY TOXICITY:PEL/TLV:400PPM (500PPM=-STEL).

DODECYLCUANIDINE HYDROCHLORIDE*#+# (DGH) ;CAS#13590~97~1;CORROSIVE ; PEL:NONE;
TLV:NONE.

ETHYL ALCOHOL(ETHANOL) **#*CAL$#64~17-5; FLAMMABLE ; EYE IRRITANT;MAY CAUSE
DEFATTING DERMATITIS,DIZZINESS AND HEADACHE;:PEL/TLV:1000PPM,

NONHAZARD INGREDIENTS: WATER(7732-18-5)

= - wneSECTION 2=wcrncevcenee TYPICAL FHYSICAL DATA=w==resmscrcrnenncsnsneene

PH: AS 1S (APPROX.) 5.3 ODOR: MILD

FL.PT.(DEG.F): 116 SETA(CC) SP.GR. (7QF)OR DENSITY: 1.022

VAPOR PRESSURE (mmHG): 23 VAPOR DENSITY (AIR=1): >1 T
VISC cps70F: 23 $SOLUBILITY (WATER): 100

EVAP.RATE: <1 ETHER=1l APPEARANCE: COLORLESS

PHYSICAL STATE: LIQUID FREEZE POINT(DEG.F): <-30

----- SECTION JeeveecwececcREACTIVITY DATA--=screcccrcrerenccmnnenme— -

STABLE.MAY ;.IACT WITH STRONG OXIDIZERS.DO NOT CONTAMINATE.BETZ TANK
- CLEAN-OUT CATEGORY ‘B’

T THERMAL DECOMPOSITION (DESTRUCTIVE FIRES) YIELDS ELEMENTAL OXIDES.
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BETZ MATERIAL SAFETY DATA SHEET (PAGE 2 OF 1)
PRODUCT: CLAM-TROL CT-1
wsensSECTION {=sv=ceccesHEALTH HAZARD EFFECTS~s=eccnccncccan= -
ACUTE SKIN EFFECTS ##*+ PRIMARY ROUTE OF EXPOSURE
CORROSIVE TO SKIN.POTENTIAL SKIN SENSITIZER
ACUTE EYE EFFECTS #u+¢
CORROSIVE TO THE EYES
ACUTE RESPIRATORY EFFECTS ##* PRIMARY ROUTE OF EXPOSURE
VAPORS , GASES ,MISTS AND/OR AEROSOLS CAUSE IRRITATION TO UPPE°
RESPIRATORY TRACT
CHRONIC EFFECTS OF OVEREXPOSURE*®#
PROLONGED OR REPEATED OVEREXPOSURES MAY CAUSE: TISSUE NECROSIS;BLOOD CELL
DAMAGE OR IMPAIR BLOOD CELL FUNCTION:; REPRODUCTIVE SYSTEM TOXICITY; SKIN
SENSITIZATION.
MEDICAL CONDITIONS AGGRAVATED #*+
NOT KNOWN

SYMPTOMS OF EXPOSURE ##+«
INHALATICN OF VAPORS/MISTS/AEROSOLS MAY CAUSE EYE,NOSE,THROAT AND LUNG
IRRITATION;SKIN CONTACT MAY CAUSE SEVERE IRRITATION OR BURNS.

PRECAUTIONARY STATEMENT BASED ON TESTING RESULTS #*##*
MAY BE TOXIC IF ORALLY INGESTED.
seenaJEOTION Sesvencencess FIRBT AID INSTRUCTIONS=eresasewsassssesnscves
SKIN CONTACT#**+
REMOVE CLOTHING.WASH AREA WITH LARGE AMOUNTS OF SOAP SOLUTION OR WATER
FOR 15 MIN.IMMEDIATELY CONTACT PHYSICIAN
EYE CONTACT##*»
IMMEDIATELY FLUSH EYES WITH WATER FOR 15 MINUTES.IMMEDIATELY CONT2.T A
PHYSICIAN FOR ADDITIONAL TREATMENT
INHALATION EXPOSURE#®#*
REMOVE VICTIM FROM CONTAMINATED AREA.APPLY NECESSARY FIRST AID
TREATMENT . IMMEDIATELY CONTACT A PHYSICIAN.
INGESTION*#*+
DO NOT FEED ANYTHING BY MOUTH TO AN UNCONSCIQUS OR CONVULSIVE VICTIM
DO NOT INDUCE VOMITING.IMMED.CONTACT PHYSICIAN.DILUTE CONLLENTS OF
STOMACH USING 3-4 GLASSES MILK OR WATER
wunewBECTION Greweensnces SPILL,DISPOSAL AND FIRE INSTRUCTIONS==e=-wm-=
SPILL INSTRUCTIONS##**
VENTILATE AREA,USE SPECIFIED PROTECTIVE EQUIPMENT.CONTAIN AND
ABSORB ON ABSORBENT MATERIAL.PLACE IN WASTE DISPOSAL CONTAINER.THE
CONTAMINATED ABSORBENT SHOULD BE CONSIDERED A PESTICIDE AND
DISPOSED OF IN AN APPROVED PESTICIDE LANDFILL.SEE PRODUCT LABEL
STORAGE AND DISPOSAL INSTRUCTIONS.
REMOVE IGNITION SOURCES.FLUSH AREA WITH WATER.SPREAD
SAND/GRIT.

- DISPOSAL INSTRUCTIONS*#**

WATER CONTAMINATED WITH THIS PRODUCT MAY BE SENT TO A SANITARY
SEWER 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 FACILITY OR ACCORDING TO LABEL
INSTRUCTIONS
FIRE EXTINGUISHING INSTRUCTIONS*#*
FIREFIGHTERS SHOULD WEAR POSITIVE PRESSURE SELF~CONTAINED BREATHING
APPARATUS (FULL FACE-PIECE TYPE) .PROPER FIRE EXTINGUISHING MEDIA:
DRY CHEMICAL,CARBON DIOXIDE, FOAM OR WATER



BETZ MATERIAL SAFETY DATA SHEET (PAGE 3 OF 3)

- PRODUCT: CLAM-TROL CT=-1
eeeweSECTION 7-+==ececeece==SPECIAL PROTECTIVE EQUIPMENT==w=secccmscscacans
USE PROTECTIVE EQUIPMENT IN ACCORDANCE WITH 29CrR SECTION 1910.132-134, USE
RESPIRATORS WITHIN USE LIMITATIONS OR ELSE USE SUPPLIED ATR RESPIRATORS.
VENTILATION PROTECTION®*#
ADEQUATE VENTILATION TO MAINTAIN AIR CONTAMINANTS BELOW EXPOSURE LIMITS
RECOMMENDED RESPIRATORY PROTECTION®*##*
IF VENTILATION IS INADEQUATE OR SIGNIFICANT PRODUCT EXPOSURE IS LIKELY,
USE A RESPIRATOR WITH ORGANIC VAPOR CARTRIDGE & DUST/MIST PREFILTER
RECOMMENDED SKIN PROTECTION###
GAUNTLET-TYPE RUBBER GLOVES,CHEMICAL RESISTANT APRON
WASH OFF AFTER EACH USE.REPLACE AS NECESSARY
RECOMMENDED EYE PROTECTION®##
SPLASH PROOF CHEMICAL GOGGLES.FACE SHIELD

STORAGE INSTRUCTIONS#**%
KEEP DRUMS & PAILS CLOSED WIUEN NOT IN USE.
STORE IN COOL VENTILATED LOCATICN.STORE AWAY FROM OXIDIZERS
HANDLING INSTRUCTIONS**#
COMBUSTIBLE. DO NOT USE AROUND SPARKS OR FLAMES. BOND CONTAINERS
DURING FILLING OR DISCHARGE WHEN PERFORMED AT TEMPERATURES AT OR
ABOVE THE PRODUCT FLASH POINT.

AR AR AR T AR AR RAR R A AR AR AR R AR A AAR A AT AR AR XA R AR AT R AR AR AR R AR R AR R A AR R AR RN AR A A a2

THIS MSDS WAS WRITTEN TO COMPLY WITH THE OSHA HAZARD COMMUNICATION STANDARD

I Il T e R
APPENDIX: REGULATORY INFORMATION

THE CONTENT OF THIS APPENDIX REPRESENTS INFORMATION KNOWN TO BETZ ON THE

EFFECTIVE DATE OF THIS MSDS. THIS INFORMATION 1S BELIEVED TO BE ACCURATE.

ANY CHANGES IN REGULATIONS WILL RESULT IN UPDATED VERSIONS OF THIS DOCUMENT.

...TSCA: THIS IS AN EPA REGISTERED BIOCIDE AND 1S EXEMPT FROM TSCA INVENTORY
REQUIREMENTS
.+« FIFRA(40CFR) :EPA REG.ND. 3876~ 145
.+ .REPORTABLE QUANTITY(RQ) FOR UNDILUTED PRODUCT:
NOT APPLICABLE
.++RCRA: IF TH.S PRODUCT IS DISCARDED AS A WASTE,THE RCRA HAZARDOUS WASTE
IDENTIFICATION NUMBER 1S: DOO1=IGNITABLE;DO02=CORROSIVE (SKIN)
. ..DOT HAZARD/UN#/ER GUIDE# IS: CORROSIVE TO SKIN.COMBUSTIBLE UN1760/%#60
 +..CALIFORNIA SAFE DRINKING WATER ACT (PROPOSITION €5) MATERIALS: NONE
~ ...SARA SECTION 302 CHEMICALS: NONE
«+«+«SARA SECTION 313 CHEMICALS: ETHYLENE GLYCOL(107-21-1) , 21.0-30.0% ;
.+..SARA SECTICN 312 HAZARD CLASS: IMMEDIATE (ACUTE),DELAYED(CHRONIC) AND FIRE
~ +++MICHIGAN CRITICAL MATERIALS: NONE
- NFPA/HMIS : HEALTH -~ 3 ; FIRE -~ 2 ; REACTIVITY - 0 ; SPECIAL - CORR ; PE -~ D

l
!
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BETZ LABORATORIES, INC.
4636 SOMERTON ROAD, TREVOSE, PA. 19053
BETZ MATERIAL SAFETY DATA SHEET
EMERGENCY TELEPHONE (HEALTH/ACCIDENT) 800-877-1940

(PAGE 1 OF 3)
PRODUCT : FOAM-TROL CT EFFECTIVE DATE 02-16-91
PRINTED: 1-~Mar-1991
REVISIONS TO SECTIONS: =;EDIT:APPENDIX .

PRODUCT APPLICATION : ANTIFOAM.
~=wm=SECTION l=mm=wmm=—- ~HAZARDOUS INGREDIENTS==m=mmmmeemnae

INFORMATION ON PHYSICAL HAZARDS, HEALTH HAZARDS, PEL‘S AND TLV’S FOR SPECIFIC
PRODUCT INGREDIENTS AS REQUIRED BY THE OSHA HAZ?RD COMMUNICATIONS STANDARD IS
LISTED. REFER TO SECTION 4 (PAGE 2) FOR OUR ASSESSMENT OF THE POTENTIAL ACUTE
AND CHRONIC HAZARDS OF THIS FORMULATION. THIS PRODUCT IS SUBJECT TO THE
PENNSYLVANIA AND NEW JERSEY WORKER AND COMMUNITY RIGHT TO KNOW LAW.

MINERAL OIL(MILDLY SOLVENT-REFINED OR HYDROTREATED OILS)*%. CAS$#64742+~30-9;
POTENTIAL SKIN TUMORIGEN (BASED ON CHRONIC ANIMAL SKIN PAINTING STUDIES);
PEL:SMG/M3 ;TLV: OMG/M3.

NONHAZARD INGREDIENTS: POLYPROPYLENE GLYCOL GLYCEROL ETHER(25791-96-2) ;
OCTADECANOIC ACID(57-11-4) ; POLYETHYLENE GLYCOL MONOOLEATE (617921-00~2)

----- SECTION 2=====ceceeeTYPICAL PHYSICAL DATA====s-recmccscrnmeenantee

PH: 50% SOL. (APPROX.) 6.8 ODOR: MILD -
FL PT. (DEG.F): >200 SETA(CC) SP.GR. (70F)OR DENSITY: 0.841

VAPOR PRESSURE (mmHG) : <10 VAPOR DINSITY (AIR=1): >1

VISC cps70F: 30 $SOLUBILITY (WATER): 0O

EVAP.RATE: <1 ETHER=1 APPEARANCE: OFF WHITE TC AMBER

PHYSICAL STATE: LIQUID FREEZE POINT(DEG.F): ND

----- SECTION J=====eweseweREACTIVITY DATA=-=remeccnccnmmnmcmreer e cnns e

STABLE.MAY REACT WITH STRONG OXIDIZERS.DO NOT CONTAMINATE.BETZ TANK
CLEAN-OUT CATEGORY ’B’

'THERMAL DECOMPOSITION (DESTRUCTIVE FIRES) YIELDS ELEMENTAL OXIDES.

i
|
|
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BETZ MATERIAL SAFETY DATA SHEET (PAGE 2 OF 3)
PRODUCT: FOAM-TROL CT
ceeweSECTION {e=cvecccenc-HEALTH HAZARD EFFECTS==srrscrccncmrmmnemnenme~
ACUTE SKIN EFFECTS ##+ PRIMARY ROUTE OF EXPOSURE
SLIGHTLY IRRITATING TO THE SKIN.MAY CAUSE DERMATITIS.
ACUTE EYE EFFECTS #ws
MODERATELY IRRITATING TO THE EYES
ACUTE RESPIRATORY EFFECTS ###
VAPORS , GASES "MISTS AND/OR AEROSOQOLS MAY CAUSE IRRITATION TO UPPER
RESPIRATORY TRACT
CHRONIC LFFECTS OF OVEREXPOSURE*#%
PROLONGED OR REPEATED EXPOSURES MAY CAUSE DEFATTING-TYPE DERMATITIS;
LIFETIME SKIN PAINTING STUDIES IN MICE HAVE PRODUCED SKIN TUMORS.
MEDICAL CONDITIONS AGGRAVATED ##%*
NOT KNOWN

SYMPTOMS OF EXPOSURE %## ,
PROLONGED EXPOSURE MAY CAUSE DRYING AND CRACKING OF SKIN.

« «==SECTION Se=ecccmmcen= FIRST AID INSTRUCTIONS=esmmeccememcm e ———
SKIN CONTACT*##
REMOVE CONTAMINATED CLOTHING.WASH EXPOSED AREA WITH A LARGE QUANTITY OF
SOAP SOLUTION OR WATER FOR 15 MINUTES
EYE CONTACT*#+
IMMEDIATELY FLU d EYES WITH WATER FOR 15 MINUTES.IMMEDIATELY CONTACT A
PHYSICIAN FOR ? UDITIONAL TREATMENT
INHALATION EXPOSURE®#*
REMOVE VICTIM FROM CONTAMINATED AREA TO FRESH AIR.APPLY APPROPRIATE
FIRST AID TREATMENT AS NECESSARY
INGESTION®*+
DO NOT FEED ANYTHING BY MOUTH TO AN UNCONSCIOUS OR CONVULSIVE VICTIM
DO NOT INDUCE VOMITING.IMMED.CONTACT PHYSICIAN.DILUTE CONTENTS OF
STOMACH USING 3-4 GLASSES MILK OR WATER
----- SECTION 6===========SPILL,DISPOSAL AND FIRE INSTRUCTIONS========-=
SPILL INSTRUCTIONS###'
VENTILATE AREA,USE SPECIFIED PROTECTIVE EQUIPMENT.CONTAIN AND ABSORB
ON ABSORBENT MATERIAL.PLACE IN WASTE DISPOSAL CONTAINER. THE WASTE
CHARACTERISTICS OF THE ABSORBED MATERIAL,OR ANY CONTAMINATED SOIL,
SHOULD BE DETERMINED IN ACCORDANCE WITH RCRA REGULATIONS.
FLUSH AREA WITH WATER. WET AREA MAY BE SLIPPERY. SPREAD
SAND/GRIT.
DISPOSAT INSTRUCTIONS*##
WATEK CONTAMINATED WITH THIS PRODUCT MAY BE SENT TO A SANITARY
SEWER TREATMENT FACILITY,IN ACCORDANCE WITH ANY LOCAL AGREEMENT,A
PERMITTED WASTE TREATMENT FACILITY CR DISCHARGED UNDER A NPDES PERMIT
PRODUCT (AS 18)~-
INCINERATE OR BURY IN APPROVED LANDFILL
FIRE EXTINGUISHING INSTRUCTIONS##%
FIREFIGHTERS SHOULD WEAR POSITIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS (FULL FACE-PIECE TYPE).PROPER FIRE EXTINGUISHING MEDIA:
DRY CHEMICAL/CO2/FOAM OR WATER. SLIPPERY CONDITION. USE SAND/GRIT



BETZ MATERIAL SAFETY DATA SHEET (PAGE 3 OF 3)

PRODUCT: FOAM-TROL CT
weeweSECTION 7=-e=semeee-SPECIAL PROTECTIVE EQUIPMENT-=«=-- i
USE PROTECTIVE EQUIPMENT IN ACCORDANCE WITH 29CFR SECTION 1910.132-134. USE
RESPTRATORS WITHIN USE LIMITATIONS OF ELSE USE SUPPLIED AIR RESPIRATORS.
VENTILATION PROTECTION#*## a
ADEQUATE VENTILATION TO MAINTAIN AIR CONTAMINANTS BELOW EXPOSURE LIMITS
RECOMMENDED RESPIRATORY PROTECTION###
IF VENTILATION IS INADEQUATE OR SIGNIFICANT PRODUCT EXPOSURE IS LIKELY,
USE A RESPIRATOR WITH ORGANIC VAPOR CARTRIDGES.
RECOMMENDED SKIN PROTECTION®##
NEOPRENE GLOVES
WASH OFF AFTER EACH USE.REPLACE AS NECESSARY
RECOMMENDED EYE PROTECTION###
SPLASH PROOF CHEMICAL GOGGLES

cen=eSECTION Brmwemmm=an= STORAGE AND HANDLING PRECAUTIONS====e==eceese-s

STORAGE INSTRUCTIONS**+

KEEP DRUMS & PAILS CLOSED WHEN NOT IN USE.

STORE IN COOL VENTILATED LOCATION.STORE AWAY FROM OXIDIZERS
HANDLING INSTRUCTIONSw*#+

NORMAL CHEMICAL HANDLING

AR AR R L L AR AR R R AR R A AR AR AR R AR A AR R AR AR R AR R AN RA TR R AT AR AR R AR AR AR T AR AR AR AR R A h b

THIS MSDS WAS WRITTEN TO COMPLY WITH THE OSHA HAZARD COMMUNICATION STANDARD
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APPENDIX: REGULATORY INFORMATION

THE CONTENT OF THIS APPENDIX REPRESENTS INFORMATION KNOWN TO BETZ ON THE

EFFECTIVE DATE OF THIS MSDS. THIS INFORMATION IS BELIEVED TO BE ACCURATE.

ANY CHANGES IN REGULATIONS WILL RESULT IN UPDATED VERSIONS OF THIS DOCUMENT.

...TSCA: ALL COMPONENTS OF THIS PRODUCT ARE LISTED ON THE TSCA INVENTORY

.+ +REPORTABLE QUANTITY (RQ) FOR UNDILUTED PRODUCT:

TREAT AS OIL SPILL

...RCRA: IF THIS PRODUCT IS DISCARDED AS A WASTE,THE RCRA HAZARDOUS WASTE
IDENTIFICATION NUMBER IS: NOT APPLICABLE

.«.DOT HAZARD/UN#/ER GUIDE§ IS: NOT APPLICABLE

.+ .CALIFORNIA SAFE DRINKING WATER ACT (PROPOSITION 65) MATERIALS:

THIS PRODUCT CONTAINS THESE CHEMICALS KNOWN TO THE STATE OF CALIFORNIA TO CAUSE
CANCER OR REPRODUCTIVE TOXICITY: MINERAL OIL(64742-30-9)

~ +++SARA SECTION 302 CHEMICALS: NONE -

.+ +SARA SECTION 313 CHEMICALS: NONE

 ++«.SARA SECTION 312 HAZARD CLASS: DELAYED(CHRONIC)

«+ +MICHIGAN CRITICAL MATERIALS: NONE

 NFPA/HMIS : HEALTH - 1 ; FIRE - 1 ; REACTIVITY - 0 ; SPECIAL - NONE ; PE - B



PRODUCT : BETZ DTS EFFECTIVE DATE 02-16-91

BETZ LABORATORIES, INC,
4636 SOMERTON ROAD, TREVOSE, PA. 18053
BETZ MATERIAL SAFETY DATA SHEET
EMERGENCY TELEPHONE (HEALTH/ACCIDENT) 800~877-1840

(PAGE 1 OF 3)
PRIWTED: 15-Apr-1991

PRODUCT APPLICATION : A DETOXIFYING AGENT.
~mmmnSECTION 1======m=m=eHAZARDOUS INGREDIENTS==msmsncnmmann-n

INFORMATION ON PHYSICAL HAZARDS, HEALTH HAZARDS, PEL’S AND TLV’'S FOR SPECIFIC
PRODUCT INGREDIENTS AS REQUIRED BY THE OSHA HAZARD COMMUNICATIONS STANDARD 1§
LISTED. REFER TO SECTION 4 (PAGE 2) FOR OUR ASSESSMENT OF THE POTENTIAL ACUTE
AND CHRONIC HAZARDS OF THIS FORMULATION., THIS PRODUCT IS SUBJECT TO THE
PENNSYLVANIA AND NEW JERSEY WORKER AND COMMUNITY RIGHT TO KNOW LAW,

SODIUM MONTMORILLONITE#+*CAS#1302~78~9;POSSIBLE CHRONIC LUNG HAZARD;QUARTZ
(PEL:10MG/M3/(5102+2) RESP;TLV:0.1MG/M3 RESP); NOTE-TRIDYMITE &
CRISTOBALITE (PELs&TLVs:1/2 QUARTZ VALUES) MAY BE PRESENT,

- NONHAZARD INGREDIENTS: WATER(7732-18-5) ; 2-PROPENOIC ACID,

r
!

HOMCPOLYMER (9003-01-4) ; SODIUM TRIPOLYPHOSPHATE(7758-29-4)

wewusSECTION g=rewesmanne =TYPICAL PHYSICAL DATA=swwemwwm=- A e S i W
PH: AS 1S (APPROX.) 5.9 ODOR: SLIGHT
FL.PT. (DEG.F): >200 P-M(CC) SP.GR. (70F)OR DENSITY: 1.142
- VAPOR PRESSURE (mmHG): 18 .+ VAPOR DENSITY(AIR=1): <1
VISC cps70F: 2,000 $SOLUBILITY (WATER): O
EVAP.RATE: ND WATER=1l APPEARANCE: GREEN-EROWN
PHYSICAL STATE: LIQUID FREEZE POINT(DEG.F): 32
| measeBECTION Jvenaasmnses REACTIVITY DRATR = womhoe i o mm e o v s wieon o ol i e e

STABLE. BETZ TANK CLEAN-OUT CATEGORY ‘B’
THERMAL DECOMPOSITION (DESTRUCTIVE FIRES) YIELDS ELEMENTAL OXIDES.
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BETZ MATERIAL SAFETY DATA SHEET (PAGE 2 OF 3)

PRODUCT: BETZ DTS
wnweeSECTION 4~~=wermweeeeHEALTH HAZARD EFFECTS~e-=~=ce- -
ACUTE SKIN EFFECTS %+ PRIMARY ROUTE OF EXPOSURE

SLIGHTLY IRRITATING TO THE SKIN
ACUTE EYE EFFECTS %e#

MODERATELY IRRITATING TO THE FYES
ACUTE RESPIRATORY EFFECTS #u#«

MISTS/AEROSOLS MAY CAUSE IRRITATION TO UPPER RESPIRATORY TRACT
CHRONIC EFFECTS OF OVEREXPOSURE*#+#

NO EVIDENCE OF POTENTIAL CHRONIC EFFECTS.
MEDICAL CONDITIONS AGGRAVATED ##«

NOT KNOWN

SYMPTOMS OF EXPOSURE w##
MAY CAUSE REDNESS OR ITCHING OF SKIN.

ceeesSECTION Svecvecene ~==FIRST AID INSTRUCTIONS=~e=w=. = e semen .-
SKIN CONTACT#**+
REMOVE CONTAMINATED CLOTHING.WASH EXPOSED AREA WITH A LARGE QUANTITY OF
SOAP SOLUTION OR WATER FOR 15 MINUJES
EYE CONTACT#w¢
IMMEDIATELY FLUSH EYES WITH WATER FOR 15 MINUTES.IMMEDIATELY CONTACT A
PHYSICIAN FOR ADDITIONAL TREATMENT
INHALATION EXPOSURE*#*
REMOVE VICTIM FROM CONTAMINATED AREA TO FRESH AIR.APPLY APPROPRIATE
FIRST AID TREATMENT AS NECESSARY
INGESTION®+*+
DO NOT FEED ANYTHING BY MOUTH TO AN UNCONSCIOUS OR CONVULSIVE VICTIM
DILUTE CONTENTS OF STOMACH.INDUCE VOMITING EBY ONE OF THE STANDARD
METHODS , IMMEDIATELY CONTACT A PHYSICIAN
eneanSECTION feorwevcew -==SPILL, DISPOSAL AND FIRE INSTRUCTIONS==ewese==
SPILL INSTRUCTIONS###
VENTILATE AREA,USE SPECIFIED PROTECTIVE EQUIPMENT.CONTAIN AND ABSORB
ON ABSORBENT MATERIAL.PLACE IN WASTE DISPOSAL CONTAINER. THE WASTE
CHARACTERISTICS OF THE ABSORBED MATERIAL,OR ANY CONTAMINATED SOIL,
SHOULD BE DETERMINED IN ACCORDANCE WITH RCRA REGULATIONS.
FLUSH AREA WITH WATER. WET AREA MAY BE SLIPPERY. SPREAD
SAND/GRIT.
DISPOSAL INSTRUCTIONS#**
WATER CONTAMINATED WITH THIS PRODUCT MAY BE SENT TO A SANITARY
SEWER TREATMENT FACILITY,IN ACCORDANCE WITH ANY LOCAL AGREEMENT, A
PERMITTED WASTE TREATMENT FACILITY OR DISCHARGED UNDER A NPDES PERMIT
PRODUCT(AS 1IS)~ .
INCINERATE OR BURY IN APPROVED LANDFILL
FIRE EXTINGUISHING INSTRUCTIONS*##
FIREFIGHTERS SHOULD WEAR POSITIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS (FULL FACE~PIECE TYPE).PROPER FIRE EXTINGUISHING MEDIA:
DRY CHEMICAL,CARBON DIOXIDE,FOAM OR WATER
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BETZ MATERIAL SAFETY DATA SHEET (PAGE 3 OF 3)

PRODUCT: BETZ DTS
esweeSECTION 7==w=escee==SPECIAL PROTECTIVE EQUIPMENT=-==remececccaces

USE PROTECTIVE EQUIPMENT IN ACCORDANCE WITH 29CFR SECTION 1910,132+134., USE
RESPIRATORS WITHIN USE LIMITATIONS OR ELSE USE SUPPLIED AIR RESPIRATORS.
VENTILATION PROTECTION®##

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

IF VENTILATION 18 INADEQUATE OR SIGNIFICANT PRODUCT EXPOSURE IS LIKELY,

USE A RESPIRATOR WITH DUST/MIST FILTERS.
RECOMMENDED SKIN PROTECTION#*##

P /BBER GLOVES

WASH OFF AFTER EACH USE.REPLACE AS NECESSARY
RECOMMENDED EYE PROTECTION##+# -

SPLASH PROOF CHEMICAL GOGGLES

ceneeSECTION 8e=cemmcccas STORAGE AND HANDLING PRECAUTIONS==wsccseceme~

STORAGE INSTRUCTIONS#*##

KEEP DRUMS & PAILS CLOSED WHEN NOT IN USE.

DO NOT FREEZE.IF FROZEN,THAW AND MIX COMPLETELY PRIOR TO USE
HANDLING INSTRUCTIONS#w#

NORMAL CHEMICAL HANDLING
R

THIS MSDS WAS WRITTEN TO COMPLY WITH THE OSHA HAZARD COMMUNICZ? TION STANDARD
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APPENDIX: REGULATORY INFORMATION

THE CONTENT OF THIS APPENDIX REPRESENTS INFORMATION KNOWN TO BETZ ON THE

- EFFECTIVE DATE OF THIS MSDS. THIS INFORMATION 1S BELIEVED TO BE ACCURATE.

 ANY CHANGES IN REGULATIONS WILL RESULT IN UPDATED VERSIONS OF THIS DOCUMENT,

+++TSCA: ALL COMPONENTS OF THIS PRODUCT ARE LISTED ON THE TSCA INVENTORY
+ + « REPORTABLE QUANTITY (RQ) FOR UNDILUTED PRODUCT:

TREAT AS OIL SPILL

«+«RCRA: IF THIS PRODUCT 1S DISCARDED AS A WASTE,THE KCRA HAZARDOUS WASTE
IDENTIFICATION NUMBER 1§8: NOT APPLICAEBLE

«+.+DOT HAZARD/UN#/ER GUIDE# IS: NOT APPLICABLE

«++CALIFORNIA SAFE DRINKING WATER ACT (PROPOSITION €5) MATERIAIS: NONE
+++SARA SECTION 302 CHEMICALS: NONE

«++SARA SECTION 313 CHEMICALS: NONE

«++SARA SECTION 312 HAZARD CLASS: IMMEDIATE (ACUTE)

«« + MICHIGAN CRITICAL MATERIALS: NONE -

NFPA/HMIS : HEALTH = 1 ; FIRE - 1 ; REACTIVITY - 0 ; SPECIAL - NONE ; PE - B
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ENVIRONMENTAL INFORMATION
ON
CLAM«TROL CT=-1
FOR
ZEBRA MUSSEL AND ASIATIC CLAM FOULING CONTROL

Clam-Trol CT-1 is a patented nonoxidizing molluscicide previding
state~of-the~art contrel for macrefouling caused by Asiatic clams,
Zebra mussels and marine fouling organisms. Clam=Trol vi-l is a
federally registered molluscicide for use in once~through and
recirculating cooling systems. The EPA registration number for CT-1
is 3876-145.

Clam=Trel CT-1 has been used in the past 4 years for Asiatic clam
macrofouling contrel to power plants, steel mills, chemical refineries
and other manufacturing facilities. Appendix A presents some case
histories for Asiatic clam control.

The efficacy of CT-1 towards zebra mussels has been demonstrated in
laboratory studies and it has alsc been utilized for the exterminaticn
of zebra mussels at twe power plants near Detroit in November/December
1988, The laboratory evaluations (See Appendix B) demonstrated the
efficacy of CT~1 for exposure periods ¢f 6 hrs to 24 hrs at water
temperatures of 5°, 10°, 15° and 20°C. It has been demonstrated that
mortality responses are dependent upon CT-1 dosage, expusure period,
and temperature. °

The performance of the CT~1 in the extermination of zebra mussels at
the J. R. Whiting Power Plant and the Fermi II Nuclear Power Plant has
been presented at several conferences in 1990 (See Appendix C). These
12 to 15 hour applications were monitored for zebra mussel mortalitie-
using flow through side stream bicboxes. Mortality responses rancez
from greater than 95% at the outlet of the condensers wher «:leét
temperatures were 14° to 17°C to 25-35% at the {nle+ £nds with colder
temperatures of 2° to 6°C. CT-1 treatmentr Of 6 to 8 hr being applied
to cooling systems during the Summer of 1990 when water temperatures
wvere above 20 ©C achieved 80.to 100% mussel eradication.
Recommendations for optimizing Clam-Trol CT-1 applications for Zebra
mussel contrel and meeting discharge permitting requirements are
presented in this publ_cation.

Information on Clam=Trol CT-1 to aid in addressing NPDES permit
requirements is being presented, as iuvllows:

{5 Name of the additive

Clam~-Trol CT-1 contains 13% active ingredients (two cationic
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surfactants) and 87% inert materials. The two cationic
surfactants are N-alkyl dimethylbenzyl ammonium chloride (Quat)
and dcolecylguanidine hydrochloride (DGH). The inert materials of
this formulation =~ ethylene glycol, isopropyl alcchol and water -
relatively nontoxic to aguatic organisms.

2 Concentration (mg/l) of the additive to be used:

Clam=Trel CT=1 is usually fed at concentrations ranging from 10
mg/l te 25 mg/l. The concentration to be fed will primarily
depend upon the demand of the cooling system, resulting in
passive neutralization cf the CT-1 actives. The length of the
exposure period will vary from € hours to 24 hours depending upon
the water temperature and the CT-1 dosage.

Either seasonal or bimonthly treatment programs ranging frem 2 to
6 times/year is required for macrofouling control of either zebra
mussels or Asiatic clams. It must be noted that the objective of
these seasonal or bimonthly applications is to provide a
preventative treatment program by exterminating the juvenile
mollusks to prevent their growth teo adult fouling size and to
reduce the overall accumulation of juvenile mollusks setting
within cooling systenms.

Each cooling system will have a specific treatment program to
meet the macrofouling control reguirements for that facility.
The frequency of the applicatiens, ranging from 2 to €
times/year, will depend upon the degree of larvae and juvenile
mollusk infestations and the kind of macrofouling control so the
operations of the power plant or industrial facility is not
impeded.

- I Expected concentration of the additive contained in the discharge
or blowdown immediately prieor to entering state surface waters:

All seasconal or bimonthly CT-1 treatrent programs are designed so
that the concentration of Clam=Trol CT-l is always less than 1
mg/l in the discharge. The reduction of CT~1 from the point-of-
feed to less than 1. mg/l at the cutfall iz achieved by one or
more of the following approaches:

1) Both the intake river w .er and the cooling system have
many kinds of naturally occurring materials - silts,
clays, suspended solids, humic acids, and the microcfouled
surfaces of cooling pipes ~ that will exert a demand upon
the CT-1 actives. Both actives (Quat and DGH) will
readily adsorb to these materials. Once adsorbed they no
longer exhibit toxicity. Thus the passive neutralizaticn
of the CT-1 actives as they pass through the cooling
(Astem will significantly reduce the cencentration prior
to diacharge,

B i e A e b
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2) Many Clam=Trol CT-1 treatment programs focus upon
segmented applicaticns where only a portion of the total
cooling water is being treated at any one time. This
segmented tres*ment approach allows for the dilution and
passive neutralization of the treated water with the
remaining untreated cooling water. This segmented
treatment approach can often achieve CT-1 concentrations
of less than 1 mg/l.

3) If necessary, Clam-Trol CT-1 applications can be actively
detoxified by feeding a blend of clays prior to
discharge. Clays are fed at a ratio of 1 mg/l of clay
for each 1 mg/l of CT-1 to be detoxified to achieve
discharge concentrations of less than 1 mg/l.

4) An analytical photometric method is available for
monitoring the concentration of Cr-l. This field method
has a sensitivity ¢f 0.2 mg/l. (Appendix J)

Toxicity information regarding additive

Only minimal amounts of Clam=Trol CT-1l are reguired for short
treatment periods (6 to 24 hrs) to provide macrofouling control.
The discharge of CT-1 concentrations of less than 1 mg/l would
not result in an environmental impact to the receiving stream cr
lake. In fact, even the most sensitive aguatic organisms would
not be affected in either an acute or chronic sense beyond the
mixing zone of the discharge stream, In additicn, detoxified CT-
1 remains neutralized so that it would not impact benthic
crganisms. ‘Neutralized CT-1 actives would be further subject to
biodegradation that would prevent any accumulation of these
actives in the environment. The following toxicity information
is available:

Appendix D: LCsp Values of Clam=Trol CT-1 (Neat formulation)

Appendix E: Detoxification pPotential of Clam=-Trol CT-1 with
Clays and Other Materials To Fathead Minnows and Daphnia magna.

Appendix F: A 7-day Fathead Minnow Chronic Toxicity Test on the
effect of Detoxified Clam-Trol CT-1 With Clays

Appendix G: Effect of Detoxified Clam-Tr2l CT-1 to a Benthic
Organism: Chironomus, a midge larva.

Appendix H: A Long Term Study Using Fathead Mianows and Daphnia
magna on the effect of Detoxified Clam-Tral CT-1
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Appendix I: Clam=Trol cT-1/Environmental Package

Appendix J: Analytical Field Method for Clar’:Trol CT-1

Appendix K: MSDS

Prepared by:
\ \
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lLarry A. Lyons
Aquatic Toxicologist
Laboratory Manager
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ABSTRACT

(, Macrotouling by Aslalic clams impedes the efficiency.
operation, and salety of power plants by plugging con-
denser tubes, threatens plant availabiity, jeopardizes
safety-related water systems, and damages equipment.
The current state-ol-the-ant control technology lacks an
effective biocide for alleviating and preventing this seri-

s problem,

Al TU Electric's Lake Hubbard station, the clam popula-
tions colonizing the intake bays caused chronic fouling of
the main condenser tubes. The new molluscicide treal-
ment program allowed the station to gain control of the
macrolouling probiem and then maintain control by exter-
minating juverile Asiatic clams tha! recolonize the sys-
tem. Seasonal molluscicide applications from June 1986
through October 1987 were shot fed to nonoperating in-
take bays. The performance of the molluscicide applica-
lions requiring only brie! exposure periods has been
evaluated with In situ biomonitoring methods.

INTRODUCTION

The cost o! Asiatic clam macrofouling to the power in-
dustry is associated with reduced cocling efficiency and
L plant output by plugging condenser tubes, impaired and
damaged circulating pumps and ol and hydrogen cool-

ers, Increased maintenance cosls for equipment, and
forced plant outages. These pests must often be physi-
cally removed from the systems they invade. EPRI has
estimated that the loss of plant availability could cost
$500,000/day for @ typical 600-MW coal unit, and the
loss of 1% efficiency of a typical 600-MW coal unit ex-
ceeds 1 million dollars per year (7).

The threat to salety.related and service water systems is
anoiher major problem. Foliowing the Arkansas Nuclear
One forced outage, the 1881 NRC bulletin to all nuclear
plant licensees recommended the implementation of @
monitoring program lor tietermining the severity of Asiatic
clam fouling. It aiso recommended the estabiishment of
preventative control measures for all safety-relaled com-
ponents (2).

Attempls 10 control the proliteration, and thus the fouling
ability, of the Asiatic clam have tocused on physical and
mechanical methods or the use of oxidizing biocides.
The use of screens and strainers or physical removal
measures (such as dredging and vacuuming operations)
do not prevent the growth and proiiteration of the ¢clam,
but only provide temporary relie! trom advanced fouling
conditions. Oxidizing biocides, (e.g.. chicrine or bro-
ming) require weeks of continuous. uninterrupted appl-
calions 10 achieve efficacy (3). When continuous
chiorination is permitted, the effect on corrosion, espe-
cially of copper alioys, is @ major concern. Because Asi-
atic clams have chemorecep!ors that delect low concen-
trations of oxidizing biocides. they can avoid contact by
clamming-up for extended periods.

Alternative chemical control agents are either ineffective
in short application periods, present an unacceptably
high environmental risk, or cannol easily be detoxified
belore discharge (1, 4, §).

This paper describes the successiul application of a new
molluscicide that is considerably mare effective on the
target organisms than chiorine and which can be con-
veniently applied to intake bays.

BIOLOGY OF THE ASIATIC CLAM

Asialic clams, often referred to by their scientilic name
“Corbicula”, are bivalve mollusks that thrive in fresh
water environments. This extremely hardy species lives
in a wide range of freshwater habitats throughout most of
the Lnited States. It can even prosper in moderately pol-



luted waters. The increased ambient water lemperatures
surrounding a power plant further enhances the prolifera.
tion and establishment of Asiatic clam populations.

Asiatic clams colonize in dense populations, 1000 o
10,000 clams per square yard are common. The clams
are filter feeders that siphor in algae and bacteria from
the water, Thelr natural pr - Jators are fish and craytish. A
plant's cooling system offers an ideal clam environ-
ment--it is free of predators and provides a continuous
supply of tood.

An Aslatic clam reaches sexual maturity when it is about
6 months old (14 In. In size). Each adult is capable of
selidertiization and can release many thousands of
veliger larvas during the spawning seasons from Spring
through the Fall.

Juvenile clams (less than 4 In. in size) and larvae are
small encugh 1o pass through cooling system intake
screens. Once Inside, they settie out primarily in low flow
areas. They atain adult size within a few months and are
then transported further into the cooling system. It is the
vanspon of aduh sized clams further into the cocling sys-
tem that causes the chronic fouling problems that
threaten the safety. operation, performance, and sys-
tems avallabiiity of power plants.

DEVELOPMENT OF A NEW MOLLUSCICIDE

The new molluscicide, called Clam-Trol CT-1 (patent
pending). is effective against all lite stages of the Asiatic
clam, using shorn exposure periods of relatively low con-
centration. Clam-Tral CT-1 is an aqueous based tormula-
tion contalning two cationic surtactants, alkyldimethyloen-
zylammanium chloride and dodecylguanidine hydrochio-
ride.

This new maliuscicide presents a unique advancement in
the art of macrofouling control by having the capability of
kiling adult as well as Juvenile Asiatic clams in cocling
sytems using feasible, cost-effective treaiment regi-
mens. When applied, the material remains substantially
undetected by the clam. which siphons in 2 lethal das-
age during an exposure period of approximately 24 to 48
hr (depending on concentration and water temperature).
A delayed mortality response occurs following the brie!
exposure period. Since the clam requires several months
to a year 1o grow a shell of touling size, periodic applica-
tions foliowing peak spawning pericds are sufticient to
prevent clam fouling. Studies have shown that once the
moliuscicide actives are adsorbed by substrates {includ-
ing sediments, suspended solids. and even the surfaces
of cocling systems). they no longer exhibil toxicity to
nontarget organisms (6). The molluscicide can alsa be

R R — A — N T —

aclively detoxified with certain clays or other inert materi-
als, It necessary.

APPLICATION EXPERIENCE

Although TU Electric's Lake Hubbard Station is the first
fiald application 10 nonoperating intake bays. the new
moliuscicide has been used in other Asiatic clam control
applications (7-9). Examples of other types of applica-
lions include a seasonal preventative trealment program
for the service and salety-related water systems of a nu-
clear facility, a combined microorganism and Asiatic
clam fouling control program of the mollusticide coupled
with chloring; and plant-wide applicalions 10 a steel mil
wih a waler system network containing miles of pipe-
nes.,

LAKE HUBBARD STATION

The Lake Hubbard station of TU Electric, a8 two.unit gas-
fired generating facility, has experienced chronic fouling
and forced outages resulting from the pluggage of the
{natn condenser Wubes by Asiatic clams

Lake Hubbard's intake bays measwe 40 x 11 1l with a
high-water depth of 40 ft (see Figure 1). Unit 1 has two
intake bays (1A and 1B), and Unit 2 has threa intake
bays (2A, 28, and 2C).
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TABLE 1:
STATIONARY SCREEN “I" BEAM BIOMONITORING*

Bay 1B: 48-hr Treatment Period/d Shot Feed Applications (60 ppm Each) 0

Cumutative % Mortality on the
Following Days After Treatment

Depth of Bay, # 0 1 2 3 4 £8
7 88 9 83 9 100 g
N 0 36 63 77 B1 85 =
a5 0 23 5 LE 100 -
19 0 0 " L] 1 18
13 0 0 0 0 0 0
*June 1986 appiications.
ered back into the bay. Bay 1B received four shol feed TABLE 2:
applications of 60 ppm each dwing a 48-hr treatment STATIONARY SCREEN “|" BEAM
period. The clams were examined dally for 5 days follow- BIOMONITORING *

ing the wreatment (see Table 1),

Bay 28. The "I" beams o! the secondary stalionary
screen of bay 28 were not cleared prior 10 the reatment
but were allowed o retain the existing population, They
were also examined during the post-treatment period.
Only a qualitative examination was made, since the hun-
dreds of live clams residing on the ledges were not
counted prior to treatment. Bay 2B received two shot
feed applications of 60 ppm each during a8 24-hr treat-
ment. During these examinations, dead clams were dis-
carded and the remaining live clams were counted 10
provide percent mortality estimations (see Table 2).

Lake Side Monltoring. Following each treatment period,
clams were collected rom the lake side of each bay
using @ ponar dredge. The clams were transferred to
aquaria for monitoring the mortality responses. The
aquaria were replenished with fresh lake water two 10
three times daily during a 4-day post-treatment period.

Bay 28: 24-hr Treatment Perlod’2 Shot Feed
Applications (60 ppm Each)

No. of Alive Clams Counted’
Estimated Cumulative %
Morality on the Foliowing
Days Aher Treatment

Depth of Bay, #t 2 4
37 12/285 €/>85
33 24/>80 15/585 .\ ‘
28 280/30 118/550 ;
21 400/<8 220/>2%

‘June 1986 applications,

These dredge samples were nol monitored beyond 4
days, because of a significant clam mortality from un-
known causes that occurred in the control tank on the
5th day (see Table 3).

TABLE3: -
DREDGE SAMPLES OF CLAMS COLLECTED FROM LAKE SIDE OF BAYS*

Cumulative % Montality on the
Foliowing Days Ater Trealment

1 2 3 4
Control 0 0 0
Bay 1B (Lake Side) 74 82 82 82
Bay 28 (Lake Side) . 15 41 €6
(Dredge Sample #1)
Bay 2B (Lake Side) 9 23 34

(Dredge Sample #2)

*June 1886 apylications.






because of unexplained clam mortality in the control tank
§ days after treatment.

February 1887 Applications. The colder water tempera-
tures during this time of year resulted in a slower rate of
monality response. However, increasing the application
period to 72 hr caused clam Kills of 98% 1o 100% on ihe
plant side of the bay (see Table 5).

A siower kill rate was also observed in cold water appli-
cations al another facility (8). This may be altributed 1o
reduced metabolic and siphoning activity by the clam
guring the winter months.

June 1987 Applications. All three applications resulled
in clam monrtalilies of 96% o 100% for the plant sides ol
the intake bays (see Table 6). Clam mortalities on the
lake side of the intake bays ranged from 25% 1o 85%.

October 1987 Ap<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>