Summary Sheet: Recirculating Water-Cooling Tower
Volume (kg/yr):

1. Concentration of PMN in recirculating water: [(x;] = ppm
Submitter estimate: ppm

Default values scale control: 1 to S ppm

corrosion control: 50 to 1000 ppm
Other lnformation' ) _ppm (Source: o )

2. Recirculation rate ot cooling water: [R] = gal/minute (gpm)
Submitter estimate: gpm '
Default value Moderately-sised Tower: 2,000 gpm
Large tower: 100,000 gpm

, gpm (Source: | )
3. Water Releases from Blowdown: [B] = kg/site/day

360 days/yr of release

discharge to onsite wwt or POTW

Water release equal to 0.6% of the recirculation rate
[{Note: typical range is 0.5 to 0.6%]. :

B=0.6% x X, x R x (S760x10“ mln-kg/hr gal)

- B=3.5x107% x X, x R :
 B= — kg/site/day

4. Air Releases from Windage or Entrainment: (W] = kg/site/day

Evaporative losses are negligible/ PMN is nonvolatile.

360 days/yr of release
Windage losses release equal to 0.1% of the
recirculation rate [Note: typical range is 0.008 to

0.2%].
W=0.1% x X, X R x (5760x107® mn-kg/hz gal)
W=6x10" x Xp x R
W= kg/site/day

5. Estimate of Throughput: [(T]= kg/site/year
T=(B+W) x360 = ——— kg/site/day
6. Estimate/Check Number of Sites

Volume _

number of sites= T
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Recirculating Water-Cooling Tower

PMN chemicals are frequently used as water treatment additives
in recirculating cooling systems to prevent corrosion, scaling, and
growth of microorganisms. Typical concentrations of additives in
the recirculating water are listed in Table 1.

Table 1: Cooling Water Additives'

Type of Typical Concentration
Additive (ppm)

Scale Control 1l to 5

Corrosion Control 50 to 1000
Microorganism Control? 1 to 20

;Source: Keifer LC, et al, no date, pp 24 to 28.
This is a FIFRA use and not generally covered by TSCA.

CEB typically assumes a recirculation rate of 2,000 gallons
per minute (gpm) for a moderately-sized tower. A large cooling
system may have a recirculation rate of up to 100,000 gpm.

Makeup fresh water must be added to the*éystem to replace
losses from evaporation, entrainment (drift or windage), and
blowdown. Releases from a recirculating cooling tower are shown in

Figure 1.
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Description of Releasges

Evaporative losses typically range from 0.5 to 3% of the
recirculation rate. If the PMN chemical is non-volatile, the
losses off PMN chemical due to evaparatiqn are axp-ctnd to be-
negligible. . % B

g ,‘f.,,= d’\- .-'G‘P"h\. _:-._Ir'.i__'

Evaporation of water causes th- namutﬂt mtefial. tﬁk~
accumulate. To keep the salt concentration+at a predetermined:.
level, 2. small amount of water. is: daliberately’ discarded” ™
(blowdown}). CEB generally assunas that b:l.mntm is about: 0.5 to={
0.6% of the recirculation rate. Typin&llr blnuﬂmm is sent to
either an on-site treatnent plant or POTW. -

. - Ve y?.:;[;_‘ 0 L

Windage losses are = fnnctinn of the mist ellminator design =
and@ generally range from less than 0.1 tecup to 0.2% of the
recirculation rate. Some cooling tower manufacturers warrant as
low as 0.008% for windage losses. In  the absence of other
information, CEB assumes windage losu& = - bc Qo 1% of the
recxrculation rate. s s coL R

x.'." vl

Assuming that the blowdown is eq,uakf to 0.6% of the

recirculation rate, and converting to the apprapriate units, the
water releases are estimated as :

B=0.6% x x, x Rx (5760x107¢ min-kg/}u'-gal)

where B -blawdown( 19/ site/day)-
x_ =concentration of PMN cbemi¢al (ppmy

R =rec1rculatlon rate(gpm)

el

Assuming that the recirculation rate is 2000 gpm and that releases

will occur over 360 days/yr, releases to onsite wwt or POTW are
estimated as:

B=0.07 x x,

where B -blowdown(kg/szte/day)
" x,=concentration of PMN chemical (ppm)

R =recirculation rate(gpm)

Assuming that windage is equal to 0.1% of the recirculation
rate and converting to the approprlate unxts, air releases are
estimated as:
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W=0.1% x X, X R x (5760x10~® min-kg/hr-gal)
where W wzndage(kg/szte/day)
x,=concentration of PMN chemical (ppm)

R =recirculation rate(gpm)

Assuming that the recirculation rate is 2000 gpm and that
releases will occur over 360 days/yr, releases to onsite wwt or
POTW are estimated as:

W=0.012 x X,

where W w1ndage(kg/s;te/day)
x,=concentration of PMN chemical (ppm)

R srecirculation rate(gpm)

Makeup or throughput of the PMN chemical is estimated as the
total of the windage and blowdown losses.
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