PHILADELPHIA ELECTRIC COMPANY C
2301 MARKET STREET Eliva =
P.O. BOX 8699
PHILADELPHIA, PA. 19101

(215) 841-4000

March 22, 1985

Mr. Richard Hinkle

Chief, Facilities Section

Department of Environmental Resources
1875 New Hope Street

Morristown, PA 19401

RE: Limerick Generating Station NPDES Permit PA 0051926
Dear Mr. Hinkle:
Please disregard our letter of January 7, 1985, concerning the subject permit.

This is to request a minor change to the subject permit and to request approval
to use three chemical substances in the Limerick Unit #1 cooling water system.

We hereby request that the temperature monitoring of the Perkiomen Creek as
specified in "Other Requirements" A and N of the subject permit be deleted. As
discussed with you and Mr. J. P, Ridolfi of your staff previously, on November 2,
1984, water from the Perkiomen Crecek will be used as a secondary source of water for
the Limerick cooling towers. The Perkiomen Creek is approximately six (6) miles from
the surge tank and the surge tank is about a half mile from the cooling towers. Due
to this long pumping distance, temperature monitoring would have no meaning or
relation to the temperature of the cooling tower blowdown discharged to the
Schuylkill River.

In accordance with Section 92.7 "Reporting of New or Increased Discharges," of
the Departments' Rules and Requlations, and pursuant to "Other Requirements" item E
of the subject NPDES permit, we hereby request permission to use three chemical
products for cooling water treatment at Limerick Generating Station, discharge point
001 (combined discharges). The three chemical products are: NALQO 1336
(tolyltriazole (TTL) corrosion inhibitor for copper), NALOD 1370 (polyacrylate scale
inhibitor) and NALQD 2513 (sodium silicate corrosion inhibitor for steel). These
NALQOO products will be evaluated during a testing program as a means to control scale
and corrosion in the Unit #l1 cooling water system. Use of these chemical products is
not expected to violate effluent limitations specified in the subject NPDES permit.

The NALOO 1336 (TTL) will be used and tested as a means to control copper
corrosion in the condenser cooling water system., We intend to use 20 ppm active TTL
into the condenser cooling water system for an initial three week period. The
concentration of this product can be controlled to a discharge concentration

acceptable to the Department., After the initial period, a concentration up to 5 ppm
active TTL will be maintained in the cooling water system.
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The NALQO 1370 (polyacrylate) will be used and tested as a means to control scale
in the cooling water system. We intend to maintain a concentration up to 3 ppm
active polyacrylate in the cooling water system.

The NALQD 2513 (sodium silicate) will be used and tested as a means to control
steel corrosion in the service water system. We intend to use a concentration up to
60 ppm Si02 above background in the cooling water system during an initial four week
period. After the initial period, a concentration up to 30 ppm SiO2 above background
will be maintained in the cooling water system.

The concentration of these chemical products in the conling tower blowdown
discharge is expected to be the same as stated above. As submitted in our NPDES
permit application, the Unit #1 cooling tower blowdown rate is expected to be 7.02
million gallons per day.

Attached is more information on the three NALOO products. The methodology used
to obtain the aquatic toxicity of the NALCO 1336 and 1370 was based on the procedures
for static bioassay, as described in Methods of Acute Toxicity Tests with Fish,
Macroinvertibrates and Amphibians, and Standard Methods For Examination of Water and
Waste Water. Aquatic toxicity for sodium silicate is indicated on pages 65 and 66 of
Health, Safety, and Environmental Aspects of Soluble Silicates attached. The NALOD
2513 product is essentially the same material as discussed in the attached reference.
Confidential information, such as the chemical formula for these chemical products
will be or has been sent to you directly from the NALOD Chemical Company.

1f you have any questions or concerns, please call David W. Mobraaten at
(215) 841-5679.

Sincerely yours, ™

”,

W. 8. Willsey
Director
Environmental Affairs

DWM:nas
Attachment

cc: J. A, Feola, DER w/ att.
J,' P, Ridolfi, DER w/ att.

%R:, Director, ONRR
Washington, DC w/ att.

NRC, Administrator, OIE
King of Prussia w/ att.
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Utili Product  ~oc . -
Chemicals Bulletin 28515005

SURE-COOL™

1336

COPPER
CORROSION
INHIBITOR

Product Benefits

® Helps maximize turbine
condenser efficiency

e Helps extend condenser tube life
e Can reduce maintenance costs

Principal Uses

SURE-COOL 1336 is an organic
film-forming corrosion inhibitor
formulated to protect copper and

copper alloy metals in utility cooling
water systems,

General Description

SURE-COOL 1336 is an organic
liquid copper corrosion inhibitor. It
is designed to supplement other
chemical treatments used in utility
open recirculating systems that
contain copper or copper alloys.

Form Liquid
Color Red
Odor QOrganic
Density 9.9 Ib/gal

PH (1% Solution)  105-11.0

Freeze Point =10°F
Freeze-Thaw

Recovery  Complete
Flash Point (PMCC)  None
Viscosity (@60°F)  55¢p

Application

SURE-COOL 1336 should be fed
directly from the drum or bulk
storage tank to a location in the
system where it will be uniformly
mixed and thoroughly distributed, It
should be fed continuously to main-
tain optimum product activity.

The specific dosage of SURE-COOL
1336 will vary depenciing upon the
operating characteristics of your
system, the water chemistry, and the

severity of problems encountered.
Your Nalco representative can rec-
ommend the optimum dosage
necessary o ensure maximum pro-
gram performance for your system.

SURE-COOL 1336 is noncorrosive
to materials normally used in feed-
ing systems. For specific feeding
and material compatibility instruc-
tions, consult your Nalco repre-
sentative.

Shipping

SURE-COOL 1336 is available in
bulk quantities or in 55-gallon, non-
returnable steel drums weighing
approximately 555 pounds net.

The product is shipped from the
nearest manufacturing or ware-
housing facility.

(Continued on Reverse Side)
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NALCO CHEMICAL COMPANY
UTILITY CHEMICALS
2801 BUTTERFIELD ROAD U OAK BROOK. ILLINDIS B8O0S521

SUBSIDIARIES IN ARGENTINA AUSTAIA. BRAZIL CHILE, COLOMBIA ECUADOR, FINLAND
FRANCE HOLLANG HONG KONG ITALY, PHILIPRINES SAUD!I ARABIA SPAIN SWEDEN
VENEZUELA AND WEST GERMANY @ AFFILIATES IN AUSTRALIA CANADA JAPAN MEXICO.
SINGAPORE SOUTH AFRICA TAIWAN UNITED INGDOM AND THE UNITED STATES

Registered Trademarks ol Naico Chemical Company
All Rights Reserved

©1982 Nalco Chemical Company
Punted in USA 3-82
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Handling and Storage  SURE-COOL 1336 is an alkaline 15 minutes; for eyes, also gei
corrosive material and shou!d be medical attention. Do not take
handled with extreme caution. Do internally. Keep out of reach of
not get in eyes, on skin, or on children.
clothing. Goggles or face shield are
recommended for handling. In case
of contact, immediately flush with
large amounts of water for at least

Recommended in-plant storage
limit is one year.
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. SECTION T — PRODUCT IDENTIFICATION reve e 2055500590
2  Trsen Nalco Sure-Cocl 1336 o
X | " symemyms___ AN aqueous blend of a triazole salt
"4
- "
[7p] — Chemicat Family, qum_.:n
©
_ - ¥
= -
S 3| SECTION 2 — HAZARDOUS INGREDIENTS
Q
W i MATERIAL OR COMPONENT 4 "
W 3
“ .m Product is alkaline
0 3
N. Z
<
= 3
s 8
&  SECTION 3 - PHYSICAL PROPERTIES
Boiling Poinl, 760 MM NG Maeiting Point -
225°F
> 5 Specific Gravity (MzO=1) TVapor Pressure
28 1.19 @ 60°F _
< u Varer Density (AIre1) [Soinilty In MG, % By WL
B | Completely
g doc [T wvewds by ven T T R V 1 SCOSITY
57 | 56 cps @ 60°F
p.u m .- ADDSArance and Oaer .
Lm Reddish brown liquid . pH(1% sol'n) = 12.5° - C
< w SECTION 4 — FLAMMARBILITY AND EXPLOSIVE PROPERTIES
us ST T )
S s >225°F .
m Flanmadie Limits in Alr, % By Vol, Lower Upper
. | | el
- m Extinguisning Medla
o : Water fog, dry chemical, alcohol foam
D m Specisl Fire Fignting Procedure
& Jp Wear air supplied breathing apparatus in enclosed areas.
> w un ire and Expiosion Mazarg
<3 None
b
2 SECTION 5 — HEALTH HAZARD DATA
d “Threshoid LmIt Value
&F None established for the oqoncnn.
Eftects of Oversxposurs
May cause eve and skin _qw:mro?
EMERGENCY AND FIRST AID PROCEDURES
Eyes
\ Immediately flood with water for at least |5 minutes, Call a physician at once.
{ Swin
Immediatelv flush with water for at least |5 minutes, Call a physician at once.
Ingestion
Do not induce vorniting, Give laree amounts of water, Call 2 ohvsician.
innalation

FORAM 307 (1176) (Continusd on Reverse Side)
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SECTION 6 — REACTIVITY DATA

Sisbiiitys Stable 3
L Conaitions 1o Avold

Moteriat te Avela___SIFONE acids, organic

" =] itien Products

will Not Oceur X

HMazardous Polymariiation:
May Ozgur D Conditions to Aveid

SECTION 7 - SPILL OR LEAK PROCEDURES

Staps 1o Take In Case Materisl it Reieased or Spilied Dilute with water, Neuytralize with a2 weak acid

. od

and contain with absorbant material,

waste Dispesal Metnea___CoOnsult local, state and federal regulations for aporooriate

disposal.

. ———————— — e "

SECTION 8 — SPECIAL PROTECTION INFORMATION

Tywe of Respiratory Protection Reau None

Ventitation: Local Exnaust []; Mechanical (General) [; Special (Specity) Other (Specity]__
Prowctive Gloves____RUbber, gauntiats Eye Protection____Coggles, face shield
Otner Protective Eauisment____Cve wash fountain, apron

SECTION 9 — SPECIAL PRECAUTIONS

wandiing and Storsge Pracaution Da not take internally, Do not contact eves, skin or

~clathing, Remove and launder contaminared clothing befars revucs

Other Precautions Naons

P

7 17 . - v
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Prepared By LM% Title Taviralnoies Date 13729

-y ,
Similar to Form O3HA-20 EMERLG/ENCY TELEPHONE NUMBER - (312) 820-15.C
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AQUATIC TOXICITY SUMMARY

SURE COOL 1336

The acute 96 hour static LC50 of Sure Ccol 1336 for the
Rainbow Trout and Bluegill Sunfish was found to be 23.7
and 191.2 mg/L (ppm) respectively.

Corresponding 24 and 48 hour Lcso's for Trout were 42.1
and 26.6 mg/L, respectively.

For Bluegili Sunfish the 24 and 48 hour LCSO valuz2s were
both greater than 320 mg/L.

The 96 hour observable no effect concentrations for Rain-
bow Trout and Bluegill Sunfish were 10 and 56 mg/L,
respectively.

ESTIMATED TOXICITY RATING = Mocderately Toxic

Respactfully submitted)

laude H. Wolf
Corporate Toxicologist
UCC/SHWil/TT50S/3/29/7

=~

Form 72

NALCO CHEMICAL COMPANY
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SURE-COOL"

1370

ProducaEF" Q

Bulletin 2uw“0059(;
MANGANESE

STABILIZER/

DISPERSANT

Product Benefits

Principal Uses

General Description

Shipping

® Helps maximize turbine conden-
ser efficiency

® Can extend condenser tube life

@ Stabilizes soluble manganese
and iron

® Helps inhibit calcium carbonate,
calcium phosphate, and calcium
sulfate scale

SURE-COOL 1370 is a liquid
polymeric dispersant and scale
inhibitor for once-through and recir-
culating cooling water systems. This
product is particularly effective at
stabilizing soluble manganese and
iron, thus eliminating deposits on
heat exchange surfaces.

SURE-COOL 1370 is an effective

® Helps reduce maintenance costs

® Minimizes handling costs and
problems

® Disperses mud, silt, particulate
iron, and other suspended solids

SURE-COOL 1370 is compatible
with other Nalco cooling water treat-
ments, including chiorine, at the rec-
ommended dosages in the cooling
water

SURE-COOL 1370 is specially
formulated to allow year-round
storage in uninsulated tanks

dispersant for mud, silt, particulate Form Liquid
iron, and other suspended solids Color Light crown
its abihty to inhibit calcium phos- Odor Slight organic
phate and caicium carbonate crystal Density 10.2 lo/gal
growth helps provide protection

from scale formation during mild pH  PH (Neat) 13
upsets due to loss of acid feed Freeze Point i | .2

- Freeze-Thaw
rS‘URE-COOL 13.70 is designed to Recovery Complete
elp prevent caicium phosphate,

calcium carbonate, or calcium syl-  Flash Point (PMCC) None
fate deposition in systems that are  Viscosity (@ 60 F) 13 cp
supersaturated with respect to (@0 F) 95 cp
calcium carbonate, calcium phos- (@ -5 F) 108 cp
phate, or calcium sulfate. (@ ~10 F) 117 cp

SURE-COOL 1370 is available in
bulk quantities or in 55-gallon, non-
returnable steel drums weighing
approximately 560 pounds net

The product is shipped from the
nearest manufacturing or warehous-
ing facility

0LE1-N

(Continued on Reverse Side)

UTILITY CHEMICALS
2901 BuUT 'EFw!FLo ROAD OAx BRDUK LLVNU'S 50521
SUBSIDIARIES IN ARGENTINA AUSTAIA BRAZIL CHILE COLOMBIA ECUADOR FINLAND
FRANCE MOLI M0 - UG KONG ITALY PHILIPPINES SAUDI ARABIA SPAIN SWEDEN
VENEZUELA AND WEST GEAMANY @ AFFILIATES IN AUSTRALIA CANADA JAPAN MEXICO
SINGAPORE SOUTH AFRICA TAIWAN UNITED KINGDOM AND THE UNITED STATES

Registered Trademarks of Nalco Chemical Company ©1982 Nalco Chemical Company

~acco Printe in US A 3-82

All Rights Reserved
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Application

Han&liﬁg and Stoi'age

SURE-COOL 1370 should be fed
directly from the drum or bulk
storage tank to a location in the
system where it will be uniformly
mixed and thoroughly distributed. It
should be fed continuously to main-
tain optimum product activity. The
epecific dosage of SURE-COOL
1370 will vary depending upon the
operating characteristics of your
system, the water chemistry, and the
severity of problems encountered.

SURE-COOL 1370 is an aikaline
corrosive solution and should be
handled with caution. Do not get in
eyes, on skin, or on clothing. Goggles
or face shield are recommended for
handling. In case of contact,
immediately flush with large amounts

Your Nalco representative will rec-
ommend the optimum dosage

necessary 10 ensure maximum pro-
gram performance for your system.

For specific feeding and materia!
compatibility instructions, consu't
your Nalco representative.

of water for at least 15 minutes; for
eyes, also get medical attention. Do
not take internally. Keep out of
reach of children.

Recommended in-plant storage
\imit is one year.



SECTION 1 - PRODUCT IDENTIFICATION

Trade Name Nalco Sure-Cool 1370 : ’.: r' \': rJ E ;, .-

s g F—— Polyacrylate solution

|

Inorganic

T:’_‘,::QNd 2 : 5 ? : O O 5 9 r-f Chemical Famil

*

SECTION 2 - HAZARDOUS INGREDIENTS

MATERIAL OR COMPONENT -

Sodium hydroxide 11

Nalco Sure-Cool 1370

MATERIAL SAFETY DATA SH

Product

SECTION 3 — PHYSICAL PROPERTIES

Bolling Point, 760 MM RG By rreeze PoInt
>100°C | -120F

Specilic Gravity (MaC®1) "Vapor Pressure

1.22 @ 60°F

Vapor Demsity (Alre1) [Solubdiiity in M20, % By Wt

Completely
= Veilailie By Veoi. T Viscosity
| 13 cps @ 60°F, 95 cps @ O°F

CUOUMPANY

AUV IO Lt D DAY AR THHMIK M LINOIY OS2
-

- Appearance and Ocor
Light brown liquic, slight organic odor pH (neat) = 13

SECTION 4 - FLAMMABILITY AND EXPLOSIVE PROPERTIES
;lnn ’omﬁ Maetnoa)

None (PMCC)

Flammabie Limits in Alr, % By Vo, Lower | | VUooer

Extinguishing Medis

Not applicable
Special Firs Fignhting Procadures SN

None
Unusual Fire and Expiosion Mazard

None
SECTION 5 - HEALTH HAZARD DATA

—
Thrwsnoia LWimit Vaiue

None established for the product.  Sodiurn hvdroxide = 2 mg/m3
Etfects of Overaxposure

Corrosive. Causes burns to the eves and skin,

fiAaLCO CHEMICAL

>

EMERGENCY AND FIRST AID PROCEDURES
Eyw
Immediatelv flood with water for |5 minutes, Call a phvsician.
Sxin
Flood with water for |5 minutes, Call a ohvsician.
ingestion
Do not induce vomiting, Give large amounts of waster, Call a phvsician.
ianaiation
Remove to fresh air.
FORM S07 (11.78) (Continued on Reverse Side)
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Product _

NALCOCHEMICALCOMPANY
PONERIE LRI ) FIALD P A CII R . B LIRS 4500 T a0 )

26 F"L'r"‘! 0

Co GV I FI L

SECTION 6 — REACTIVITY DATA

Stav G ey ) f. i
T u-n.u‘mD Conaltions te Aveid r‘:‘_f‘:_\,'\lat - e C )&

¥ s

Materiats to Avele . Mild steel, aluminum, hypalon

Mazardous Decomponition Products ___ NONE

will Neot Oeeur i

Hazareous Polymerization: -
May Qegur U Caonditiens to Aveld

SECTION 7 — SPILL OR LEAK PROCEDURES

$teps 16 Take in Case Matertal Is Retaased or Spitiee___Rinse with water or peysralize with a mild acid,

Waste Disposal unm__&mmmnd ﬁixgﬁuct ig 'pgula*pd under RCR A (NNNO2)

SECTION 8 — SPECIAL PROTECTION INFORMATION

Type of Respiratery Pretection Reauirea___YONE normally required

Vantilation: Local Exhaust Dx Mechanical (Ganeral) Dx Soecial (Specity) _______________ Other (Specity)l

Pro Ive Gloves Rubber Eye Protection Goﬂles

Other Protective Equipment None

SECTION S — SPECIAL PRECAUTIONS

Mandling and Storage Precaution Treat as any alkaline material.

Other # ' Do not take internzllv, Do not get in eves, on skin or ciothing,
M " Comorate %
S //}/ 212 e Toxicalogist e 3/3/82

Similar to Form OSM] EMERGENCY TELEPHONE NUIBER - (312) 920-1510 Prge 2




NALCO

AQUATIC TOXICITY SUMMARY
SURE-COOL 1370

The acute 96 nour static Lc50 of Sure-Coecl 1370 for the
Rainbow Trout and Bluegill Sunfish was found to be greater than
1000 mg/L (ppm) for both species.

Corresponding 24 and 48 hour Lcso's for were also greater
than 1000 mg/L.

cstimateg Toxicity Rating = Essentially Non-Toxic

Res p%ctfully submitted,

laude H. Wolf e iq
Corporate Toxicologist :
ASBC/EH&S237/8-2077 July 7, 1982

PRANTED MU Sa we NAI..:O CHEMICAL COM.ANY

92 BUTTERIE.D S TAS Daw wezTaw LR W T Y
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285055957 Cproduct Technical Data
Nalco® 2513

Corrosion Inhibitor

Nalco 2513 corrosion inhibitor is formulated in a convenient, easy to
use liquid form for use in domestic and once-through cooling water
systems.

Principal Uses

General Description

Feeding

Dosage

Handling and Storage

Shipping

..5. Registered Trademarks of Nalco Chemical Company

Nalco 2613 is a corrosion inhibitor formulated in convenient to handle
liquid form. It is primarily used for domestic and once-through cooling
water systems. Nalco 2513 is also used to provide corrosion
protection in cooling systems.

Nalco 2513 is a liquid product with the following properties:

Color Water white
Specific Gravity (@ 80°F) 1.39

Density 11.61b/gal
pH (Neat) 12

Viscosity (@ 68°F) 160 cp

Flash Point None

Nalco 2513 may be fed neat, directly from the drum, or in water
dilutions of up to 5%. Diiutions are stable for up to one month.
Longer storage of the diluted product is not recornmended due to
possible microbiological growth. Mild steel feeding and storage
equipment is satisfactory.

Normal dosages of Nalco 2513 will vary from 2 to 60 ppm depending
upon the characteristics and operating conditions of the individual
system. Your Nalco Representative will recommend optimum
dosages for your system. For potable water the recommended dosage
is 30 ppm.

Do not get in eyes, on skin or on clothing. Wear goggles or face shield
when handling. In case of contact, wash skin with plenty of water. Do
not take internally. For eye contact, flush with large amounts of water
and get medical attention. Do not use eye wash solution.

Recommended in-plant storage is one year.

Nalco 2513 is shipped in 15- and 55-gallon nonreturnable drums
weighing approximately 174 and 638 pounds respectively.

Nalco Chemical Company
2901 Butterfield Road
Oak Brook, lllinois 60521

1178 §1-2613



MATERIAL SAFETY DATA SHEET

aomMPANY
<. ILLINDIS BOS21

NALCO CHEMICAL
POOTBUTTERFIELD RODAD N Oax B
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Nalco 2513

Product

"CENEEQE T

e Nalco 2° o et sl AL - Formula No,

synonyms_____ N alkaline silicate solution

Chemical Family Inorganic
SECTION 2 — HAZARDOUS INGREDIENTS
MATERIAL OR COMPONENT %

Entire product is alkaline
SECTION 3 — PHYSICAL PROP.ATIES

Bolling Point, 760 MM HG Melting Point

Specific Gravity (H20%=1)
1.39 @ 68°F

Vapor Pressure

Vapor Density (Alr=1)

% Voistiles By Vol,

Solubliity In FHz0, % By WL,
Soluble
S PR A ML INT BR

160 cps @ 68°F

Appearance and Odor
Water white liquid, odorless

pH (neat) = 12.0

SECTION 4 — FLAMMABILITY AND EXPLOSIVE PROPERTIES

Flash Point(Test Method)

Not applicable

Flammable Limits in Alr, % By Vol, Lower

Upper

Extinguishing Media
Not applicable

Special Fire Fighling Procedures
None

Unusual Fire and Explosion Hazard

None

SECTION 5 - HEALTH HAZARD DATA

Threshole LimIt Value
None established for the product.

Effects of Overexposure

May cause severe irritation due to its alkalinity,

EMERGENCY AND FIRST AID PROCEDURES

Eyes

Immediately flush with water for at least |5 minutes

. Cal! a physician,

Immediately flush with water for at least |5 minutes.

Ingestion

Do not induce vomiting. Give large amounts of water

Calla physirian

Inhalation

FORM 507 (11-76)

(Continued on Reverse Side)



Product _ [Nalco 2513

NALCOCHEMICALCOMPANY

QUYOTHBUTTLCARFIFLO MOAD N DAK GROOK, ILLINOIS GUS™M

1%

SECTION 6 — REACTIVIT _IATA 28502359570
- —
Stapinty; S'bI® 2 LR AN i . : .
unstabie [J  conditions to Aveld Precipitation of inorganic salts when mixed witr low
oH solution

Materials to Avoid ACidS, OXidizers

Hazardous Decomposition Products None

Wil Not Oceur D‘

Mazardous Polymerization:
May Occur D Conditions to Avoid

SECTION 7 — SPILL OR LEAK PROCEDURES

Step: to Take in Case Material is Released or Spilled Contain \Vi th absorbent materia!. Neutfa“ze Spl“

with weak acid.

Waste Disposal Method No special method. This product is not regulated under RCRA.

SECTION 8 — SPECIAL PROTECTION INFORMATION

Type cf Resplratory Protection Required None normally requ“ed

Ventilation: Local Exhaust D; Mechanical (General) D; Special (Specify)  _____ Other (Specify)

Protective Gloves Alkali resistant Eye Protection Goggles, face shield

Other Protective Equipment Eye wash fountain

SECTION 9 — SPECIAL PRECAUTIONS

Mandiing and Storage Precaution None

Other Precautions Do not take internally. Do not contact eves or skin, Remove and

launder contaminated clothing before reuse,

Prepared By %9_’__ g_ /%\’Tmo Toxicologist Date | 211 3/82
S.m..ar to Form OSMO EA%GEN Y TELEPH(*NE NUMBER - (312) 920-1510 Pige 2
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l§ﬁ1‘hc PQCorporation  PRP........._.__._.__  Resescch & Deveiopment Center

p e 280 Cedar Grove Road
C i ’
Peb 5 198 CtH.........>u R P.O Box 258
ebruary . 2 FILE Latayette Hill, PA 19444
R S e O LSS (215) 825-5000

Mr. Steven Goring
PUCKORIUS ASSOCIATES
P. O. Box 2440
Evergreen, CO 80439

Dear Mr. Goring:

In response to your inquiry to Mr. John Peters of PQ
regarding the safety of the use of sodium silicate as a water
treatment chemical, 1 can provide the foliowing information:

Ssodium silicate is considered as GRAS (Generally
Recognized as Safe) by the U.S. FDA when it is used as a
corrosion preventative in potable water. The safety of sodium
silicate in this and other food-related applications was
recently reviewed for the FDA by the Select Committee on GRAS
substances of the Federation of American Societies for
Experimental BRiology (FASEB). Their report, Evaluation of the
Health Aspects of Certain Silicates as Food Ingredients -
SCOGS-61 is available from NTIS as Pb 301-402/AS. On page 30
of this report, t-he Select Committee concludes:

"“There is no evidence in the available information on

sodiun silicate, ... that demonstrates or suggests
reasonable grounds to suspect a hazard to the public
when [it is) used at levels that are now current or
that might reasonably be expected in the future."

The PQ Cotrporation's product N® sodium silicate
solution., has been authorized for USDA as a potable water
treatment compourd for use in federally inspected meat and
poultry plants.

The EPA is currently reviewing the safety of water
treatment additives, but their initial report is not expected
until next year. A water chemicals codex has been recently
published. Many of our products conform to the requirements
listed for sodium silicate on page 63.

1 have enclosed a copy of a review of the health
effects and environmental safety of soluble silicates.

1 hope this information proves helpful to you. If you
have any further questions regarding PQ Corporation's
products, please let us know.

Respectfully yours,

Product Safety Coordinator
(0275%J)



Health, Safety, and Environmental Aspects of

Soluble Silicates

W. L. SCHLEYER and J. G. BLUMBERG

The PQ Corpartion, Rescarch and Devel wpment Center, Lafayette Hill, PA 19444

The alkalinity of soluble silicates is their
primary hazard. Contact exposure effects can range
from irritation to corrosion Inhaled or ingested
sodium silicates are rapidly eliminated in the
urine. Trace quantities of dissolved silica are
essential to nutrition, but if normal dietary
anounts are exceeded, siliceous urinary calculi may
result. Dissolved silica 1s a minor but ubiquitous
constituent of the enviromnment When dissolved

silica becomes depleted i1n natural waters, diatoms

thar accelerate

s 1 d "y amnrtn
@4LE€ Uispiaced Oy s§ Y

eutrophication, Comuercial soluble silicates rapidly
depolywmerize wpon dilution to molecular species

indistinguishable from natural dissolved silica

Soluble silicates have been known since ancient times, but
wa2e not until the middle of the 19th Century that soluble

silicates were produced on a commercial scale. In 1877, a

4b-page pamphlet(l) was sufficient to encompass most of the

it

knowledge about soluble silicates then available. By 1928, over

400 pages were required for Vail®s first American Chemical
Society Monograph on the subjeci(2) This monograph contained
information on the amelioration of the adverse environmental
effects of emissions from the now abandoned sulfate process for
soluble silicate production(l), the use of soluble silicates in
aqueous effluent trmn[m«-n{!'.y, and a short chapter on the
physiological effects of soluble silicates(5).

In recent years, there has been an 1acreasing emphasis on
biological testing for the quantitative determination of
environmental and health effects of chemical products and

processcs But since biological testing is both tiwme consuming

and exps
industry, labor or academic organizations, tend to give higher

rat for testing t. newer chemicals about which little 1s

0097-6156/82/0193.0039%06 25/

O 1982 Amernican Chomical Savicly

=

nsive, those who fund this type of research, government,
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known, rather than test established chemicals, such as soluble Table 1 Median Lethal Dose (Oral, Rat)
silicates, with which there has been over a century of human Sodium Silicate
experience. Nevertheless, there has been a limited amount of . ]
biological testing conducted on scluble silicates by government , $102/Na20 CONCENTRATION Lb-50 REFERENCE
industry and academic scientists. laere have also been several wl. ratio wl. percent g/kg
¢ritical evaluations of the available information on soluble
silicates by expert groups impaneled to assess to the - - >3 7
environmental or health risks of various uses of these substances. 2 36 3.2 8.
The objective of this review is to draw togethe. and voiefly 9 - 1.6-8.6 9.
discuss the available information on the health, safety and 2 - 1.3-21 9
e€nvironmental aspects of the soluble silicates. The sources of
information for this review include scientific publications, 2.0 81 1.6 1.
reports of regulatory bodies and government agencies, and the 1.6 51 2.0-25 10
incidental records of a corporation which has manufactured ' 0.6 1.
. 1.0 99
soluble silicates for over 120 years(6). g i 0.8 1.
HEALTH AND SAFETY ASPECTS 0.7 61 1.5 10
i " S—— —— 0.7 61 1.0 RS

Ingestion 0.5 90 0.5 10.

Oral LDg;, the dose level where 502 of an exposed
pPopulation of rats will die within a specified time, is a useful
expression oi the spproximate =agnitude of toxicity of a LD~50 -y
substance. It also provides a standard measure of comparison e s co el £
among many substanc. 3. The iDsg values for sodium silicates in
Table I and Figure 1 were compiled from the results of a number
of studies. It should be noted that these studies were conducted ¥ |
at differeant times, and Vaty somewhat in their test conditions
such as, leagth of observation period, and strain, number and sex
distribution o the animals, Nevertheless, we believe the
comparison 1s useful for the purpose of illustrating, in a
general way, the influence of silicate composition on acute oral
tovicity. Even a very closely controlled LDgg study would not T

20 B 1.5-2.2 10.

certainty unless a great number of animals were used. Thus, in 4
the lethal range of sodium silicates, large doses are required,
and the 952 confideace tntervals are on the order of 0.5 g/ kg.
The autopsy results for the reported studies, acute 3r
gastroeateritis, vascular congestion, moteled livers(8), were
consistent with nonspecific causes of death, e.g., ch:hgcs in pH
of body fluids, shock, chemical irritation or corrusion of the 2t
.viscera, etc. It appears that the 5i07/Nay0 ratio of sodium
silicates has a greater influence on their toxicity than their
concentration. This relation is perhaps not unexpected when it 'r 3
0 1 . 4 e ”
5

-
L5

is considered in light of the sodium silicate®s property of
yielding aqueous solutions of relatively constant Pl over a range : T
of concentrations, while at constant concentration, pH varies 0.0 3 1.0 L5 2;‘0 2.5 3.0 3
inversely with ratio (see Figures 2 and 3 ). §i02/Ne20 RATIO
In an attempt to develop a2 more specific test for modeling
; 4 - 3 licate.
ingestion hazard than oral LDsgy, the FDA conducted a series of Figure 1. Rativr vs. LD, sodium silicate
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Lests using rabbits during the late 1960s and early 1970s.
Initially a description of the findings upon macroscopic
examination were the only results reported. Two samples of a 2.0
ratio sodium silicate powder ( 802 solids) and two samples of
sodium metasilicate were tested at this time. "No lesions ..."
and “submucosal edema” were noted in the animals exposed to 2.0
ratio sodium silicate, but "severe ulcer" and "active hyperemia”
resulted from metasilicate cxposurc(ﬂ). In 1973, lierbover.(]_i)
feported on a series of similar tests, conducted under the
auspicies of the Consumer Froduct Safety Commission. Microscopic
examination of the esophagus was used as the primary criterion
for categorizing results as either “"corrosive" or "negative."
This data is summarized on Table Il. The data indicate = |
correlation of hazard with ratio only at the extremes of ratio. Table 1. Esophagesl Test (Oral, Rubbit)
In the intermediate range, the results for liquids vary with Sodium Silicate
concentration (independent of PH which is virtually constant -
see Figure 2), and the results for powders in this range are

equivocal. $i02/Na20 CONCENTRATION RESULTS
In man, the lethal oral dose of sodium silicates has becn

: wi. ralio + = corrosive
estimated as 0.5-5 8/kg(7). lngestion of 200 ml of sodium 3.2 5% w/v s
silicate egg preserving solution (these solutions typically 3'2 10% w/v =
coatain 5-36% of 3.2 $i02/Nay0) caused severe vomiting, ¢ s 4
diarrhea and bleeding, elevated blood Pressure, and renal damage, 2.9 107 w/v -
but was not fatal(l4). 1In the past, sodium silicate has been 29 I15% w/v *
administered orally for medicinal purposes in doses of | to 3 2.9 Neat liq.(137) ’
8/day without reported adverse effects(15), however, it is not 2.4 10% v/v .
Presently known to be used as a drug. 2.4 I15% v/v +

In an early feeding study, King et al.(16) attempted to 24 Neat pwd. i
ddminister soluble silicates to dogs as 5% solut ions, but found 20 5% V/V -
they had to preneutralize the solutions or the dogs invariably 2.0 10% v/v .+
vomited them. Such soluble silica that was absorbed by the dogs 20 Neat pwd. ¢, -
from the neutralized solution was found to be quickly eliminated 1.0 10% w/v PP
ia the srine. The lovel of siliza in the blood remained low, and 0.7 102 w /s -

it was suggested that these animals have a low renal threshola
for dissolved silica. Newberne and Wilson(17) succeeded in
feeding dogs and rats sodum silicate incorporated into an
semisynthetic diet at levels equivalent to 0.8 g Si0y/kg/day.

The only untoward clinical signs observed were polydipsia,
polyuria, and soft stools. Renal lesions were observed in the
dogs upon histopathological examination. Similar effects were
ROt observed in the rats. Smith(18) Studied the effects of 3.22
ratio sodium silicate added to th:_hrinkiag water of rats at
levels of 600 and 1200 mg/l. Two trials were conducted. The
first, with a nutritionally adequate diet, lasted 180 days. The
second, 1n which a diet inadequate for normal growth was
provided, lasted 84 days. The rats used in the second trial were
the offspring of those used in the control group of the first
trial. Nitrogen and phosphorus retention was measured by
assaying the diet and wastes for these elements. Weight gain and
reproductive ability were recorded. Consumpt ion of the water was

-----------------------I.I-l"--"""""iﬁ
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only noted by casuai observation, but it was reported to be
similar for all groups.

In the trial receiving an adequate diet, the male rats
receiving sodium silicate at the 600 ppm Si0; level (about
790 ppm sodium silicate), ¢ perienced a 6% greater weight gain
over controls receiving deionized H20. Females from this same
Broup gained 51 less weight than the controls. At the higher
level (about 1580 ppa sodium silicate) weight gains by both sexes
did not differ significantly (P = 0.05) from controls. In the
second trial, there was no significant differeace in weight gain
of the silicate treated versus the control animals at the lower
level, although the males at the higher levels were 62 lighter
than controls. ihe greatest variation in nitrogen reteation was
a 132 retention of urinary aitrogen in the first trial group at
the lower leve! of silicate consumption - the same group that
gained weight. The largest variation in phosphorus retention was
3 92 increase in the second trial group that consumed silicate at
the higher level, but it was not apparent whether this difference
was due to the silicate treatment or the greater body size of
these animals. The resulrs of the study of the rats reproductive
performance are given in Table III. It appears that of all the
factors observed, the number of offspring to survive until
weaning the is the only one to consistently correlate with
increased silicate consumption. In view of the high mortality of
the coatrol offspring (only 352 survived), any additional stress
might have produced the same effect. The author concludes that
"soluble silica ... exerts biclogically important effects on
growth and reproductive perfor-mce,"(_l_g) but it is not clear
from his data whether there is an effect, and if there is,
whether it cam be attributed to the dissolved silica or the
alkalinity of the drinking water.

Ito et al.(20), fed rats drinking water containing from 200
to 1800 ppm sodium silicate for 3 months. They reported an
increase in serwm alkaline phosphatase activity at a
concentration of 1800 PPm in males, and an increase of serum
glutamic-pyruvic (ransaminase activity at 200 and 600 PPm sodium
silicate in females. A decresse in leukocyte ~ount occurred in
both sexes at 600 ppm. No - cific change in the rats due to the

excretion of silicon in rats after oral administration of single
doses of several silicates, including a 2.4 ratio sod ium
silicate, to rats. Two trials were conducted: in the first
trial, a dose of 40 mg/kg was administered, in 