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TASLE 3.3-1
WATER USE SLMMWARY

- 1 2 3 4 STy € L 2 - 5 W kg Tan — 1 T ™ T 1y T
Metric (lumt\—;m) "
nily Maximm & 100% 127,000 6,70 120,300 120,30 52,204 68,100 2,080,000 1,477 1% 10 1,47 v 1,020 1s0l3) 14 » 173 an |uﬂ.q
Morehly Average ¢ 1008 131,000 6,600 124,400 124,800 43,50 80,900 2,080,000 789 130 1% 659 57 s » - 2.6 . 1% )
Minimm Poser (pecat ion 131,000 6,600 124,400 124,40 30,100 94,300 1,160,000 ™9 130 1% 659 s7 S27 » » .0 9w 1%
rollowing Namal Twtdown 220,000 13,50 206,50 206,50 0 206,50 0 ™9 130 1% 659 57 S ™ - .6 9 14
volloving Frergency Shutoon 201,000 13,800 187,200 187,200 0 206,50 0 1,477 130 1% 1,47 170 1,020 150 e = 173 20
ylish (gallone/minute)
Oaily Maximm ¢ 100% 33,600 1,780 31,820 31,80 ll.m‘" 18,020 552,000 kL1 » s 55 s mn 0“) 0 7.6 S s JE29L6
Moehly Avwerage © L00% 34,600 1,740 32,860 32,860 11,50 21,360 552,000 9% 2 2 175 15 140 4] 10 0.7 p -] »
Miniumm Poser (perat ion 34,600 1,740 32,860 32,860 8,000 24,860 306,000 195 20 20 175 15 140 20 10 0.7 ¥ »
Pollowing Norma ] Shutdoen 4,000 3,560 54,4900 54,440 0 54,440 0 195 p.t] p-4] 1% 15 130 P 10 0.7 5 »
rolloving Bmerpancy Shutdown 53,200 3,640 49,560 49,50 0 49,50 0 3% » » 55 “ F] w“’ 0 7.6 © ™
iBe this table in oowection with Figare 3,31,
(1)he only signiticant comsuptive use, All other uses involve transter of nonansaptive water use.,
(2)oesign thow, Actual flow varies dwe to damand and inventory of ondensate and demineralized water in storage.
(3380 liters por mioste (100 galls por minute) Instantanoas maximm (s not sustacned for full dw
(4)Est prated hasad on 32°C (W°F) dry tulb tumperature and 78 reiative humidity. lml_.
MMl 8Y/1e 1/2 g8 Aercme . 2
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HCGS OLER

HEPA and charcoal filters for cleanup. After reaching a
steady state, approximately 7.1 cubic meters per minute (250
cubic feet per minute) of air exhausted from the FRVS
recirculation system is filtered again by the FRVS ventilation
system, which is equipped with HEPA and charcoal filters, and
then released to the atmosphere through a vent at the top of
the reactor building; this maintains the building at a
negative pressure of 0.25-inch water guage.

During power operation, radioactivity released from minor sys-
tem leakage inside the drywell is contained, except for minor
releases necessary to control drywell pressure. Pressure is
controlled by bleeding air from the drywell through five-
centimeter (two-inch) lines connected to the RBVS exhaust
system prior to release to the environment.

After the reactor is shut down, and before the drywell and
torus are purged by the RBVS, the containment atmosphere is
first recirculated through the containment prepurge cleanup
system (CPCS) for up to 30 hours, to reduce the level of
atmospheric iodine and particulate radiocactivity. After the
prepurge cleanup process, the RBVS provides the supply air to
and exhausts air from the drywell and torus for purge.

Radwaste Enclosure

The radwaste area supply system delivers filtered and tempered
air that is distributed throughout the enclosure in quantities
sufficient to maintain required temperatures. The egquipment
compartment exhaust system consists of three 33-1/3 percent
capacity fans and 33-1/3 percent capacity filter plenums. The
service area exhaust system consists of two S0-percent capac-
ity fans without exhaust filtration since this is a non-
radioactive area. The chemical lab exhaust system consists of
two l00-percent capacity fans and two 100-percent capacity
filter plenums. The solid radwaste area is supplied with
filtered and tempered air in order to maintain design tempera-
tures. The solid radwaste area exhaust system consists of two
50-percent capacity fans and two 50-percent capacity filter
plenums. Each filter plenum has a bank of prefilters and a
bank of HEPA filters. This exhaust system is balanced to
ensure that the flow of air within the enclosure is into areas
with higher potential for airborne radioactive contamination.
The tank ventilation filter system provides a means of filter-
ing and venting air from tanks and equipment housed in the
radwaste enclosure. Two redundant fans and filter plenums are
employed for this purpose. There are HEPA filters and char-
coal adsorbers in each filter plenum. Since the flow of air
from tanks and equipment varies, space air is admitted as
required to maintain system volume.

M P82 142/15-11 3.5-37
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' TABLE 3.5-9 (Page 1 of 3) 2

EXPECTED RADIONUCLIDE ACT{VITY CONCENTRATIONS IN REACTOR
COOLANT AND MAIN STEAM{l) USED FOR EVALUATION OF
RADIOACTIVE RELEASES (in uCi/gm)

Isotope Reactor Coolant(2) Reactor Steam(?2)

Noble Gases

Ar-41 - 0
Kr=83m - 9.1E-3(3)
Kr-85m - l1.6E-3
Kr~85 - 5.0E-6
Kr-87 - 5.5E-3
Kr-89 - 3.4E-2
Xe-131lm - 3.9E-6
Xe-=133m - 7.5E=5
Xe-133 - 2.1E-3
Xe-=135m - 7.0E-3
Xe-=135 - 6.0E-3
Xe-137 - 3.9E-2
. Xe-138 - 2.3E-2
ﬂalogens(4)
Br-83 1.1E-3 1.7E=5(3)
Br'84 1045-3 3005"5
I-131 1.9E-3 3.0E-5
I-132 l1.1E-2 1.7E-4
I-133 8.0E-3 1.2E-4
Cesium
Cs~134 3E-5 3E-8
Cs=-136 8E-S 8E-8
Cs=137 2E-5 2E-8
Cs-138 1E-2 1E-5

Tritium(6)

H=-3 1lE-2 1B=2

. See page 3 for notes. i 2

M P83 122/01-12 Amendment 2
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TABLE 3.5-9 (Continued) (Page 2 of 3) | 2
Isotope Reactor Coolant(2) Reactor Steam(2)
Other Nuclides
Na-24 9E-3 9E-6
P-32 2E-4 2E=7
Cr-51 6E-3 6E-6
Mn=54 7E=-5 7E-8
Mn-56 SE~-2 aE=-5
Fe-55 9E-4 9E~7
Fe-59 3E-5 3E-8
Co-58 2E-4 2E=7
Co-60 4E-4 4E-7
Ni-65 3E-4 3E~7
Cu-64 3E-2 3E~5
Zn=65 2E-4 2E-7
Zn-65m 2E-3 2E-6
Sr-89 9E~-S 9E-8
Sr-90 7E-6 7E=9
Sr-91 4E-3 4E-6
Sr-92 l1E-2 1E-5
Y-91 4E-5 4E-8
Y-92 6E~3 6E-6
Y-93 4E-3 4E-6
2r-95 7E-6 71E=9
Nb=-95 7E-6 7E~9
Nb-98 4E-3 4E-6
Mo-99 2E-3 2E-6
Tc-99m 2E-2 2E-5
Tc-104 8E~2 8E-5
Ru-103 2E-5 2E-~8
Ru-105 2E-3 2E-6
Ru-106 3E-6 3E-9
Ag-110m 9E-7 9E-10
Te-129m 4E-5 4E-8
Te~131m 9E-5 9E-8
Te-132 SE-6 9E-9
Ba-139 1E-2 1E-S
Ba-140 4E-4 4E-7
La-142 SE~-3 5E-6

M P83 122/01-13 Amendment 2
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TABLE 3.5-26 (Continued)

HOGS SINGLE INIT SOURCE TERM WITH MULTIPLIER CF 1.0

12/83

(Page 4 of 7)

1.0
I 131 2.4E-1
I 133 3.2800
H3 5.2E01
C 14 9.5B00
ARGL 1.5801
KR8SM 2.9801
KR85 2.2802
Kr87 6. 3801
KR88 9.50E1
KR89 6.1B02
XEL3IM 6. 7800
XE133 1.8803
XE135M 9.9802
XEL35 1.2603
XE137 1.3803
___XE138 1.0E03
CRB1 9.2F-4
MN54 6.5E-4
0S8 1.0E-3
FES9 1.15-4
Q60 1.1E-3
ZN65 6.18-3
SRE9 6.0E~3 .
SR90 2.0E-5
NB9S 1.1E-4
ZR95 5.86-5
M99 2.7E-3
RU10J 9.2E-5
AGLICM 2.4E-8 =
SB124 1.0E~4
_Cs134 2.7E-4
CS136 1.16-4
rS137 1.1E-3
_6Al40 1.0E-2
CEI41 1.08-2

HCGS GROUND LEVEL X/Q (NORMAL) - HOFF CREEK
é

N 2.369E-06 S.078E-07 2.40BE-07 1.477E-07
1.,962E-08 9.,S84E-09 S.971E-09 4.191E-09

NNE 2.018E-06 4.295E-07 2.032E-07 1.246E-07
1.6546E-08 8,088E-09 S5.03%E-09 3.53I8BE-09

NE 2.004E-06 4.2S52E-07 2.010€E-07 1.235E-07
1.65SE-08 B8,107E-09 S5.062E-09 3.S59E-09

ENE 1.465€E-06 3.123E-07 1.48B0E-07 9.078E-08
1.208E-08 S.900E-09 3.677E-09 2.581E-0°9

E 1.349E-06 2,890E-07 1.373E-07 B.462E-08
1.147€-08 S.639E-09 3.S28E-09 2.484E-09

M P83 122/01-18

GROUND LEVEL RFEl FASE

1.046E-07
8.R27E-08

8.761E-08

6.437E-08

60016E-08

S.162E-08
4,355e-08
4,335E-08
3.175E-08

2.990E-08

Arerdment 2




ESE 1.263E-06 2.664E-07 1,27SE-07 7.937E-08
1,121E-08 S.581E-09 3,519E-09 2.493E-09
SE 2,528E-06 S5.103E-07 2,417E-07 1.514E-07
2,2006-08 1.108E-08 7.047E-09 S.821E-09
SSE  2.,086E-06 4.332E-07 2.032E-07 1.247E-07
1,672E-08 8.215E-09 5.140E-09 3.4620E-09
3 2.052E~-06 4.339E-07 2,033E-07 1.242E-07
1,427E-08 7.924E-09 4,931E-09 3.4S8E-09
560 1,797E-06 3.853E-07 1.812E-07 1.107€-07
1,454E-06 7.078E-09 4.,402E-0% 3,087E-09
SW 2,033E-06 4.323E-07 2.043E-07 1..2556-07
1.685E-08 8.264E-09 5.164E-09 3.4633E-09
WSW  1.711E-06 3.631E-07 1.,709E-07 1.045E-07
1,377E-08 4.715E-09 4.181E-09 2.934E-09
W 1.963E-06 4,148E-07 1,934E-07 1.180E-07
1,S35E-08 7.,445E-09 4.440E-09 3,253E-09
WNW  2.272E-06 4,8415-07 2,264E-07 1.376E-07
1.764E-08 8.541E-09 5.289E-09 3.697E-09
NW 2,652E-06 S.72SE-07 2.677E-07 1.625E-07
2,073E-08 1.000E-08 6.18SE-09 4.318E-09
NNW  1.792:-06 3.84BE-07 1.793E-07 1.,087E-07
1,378E-08 4.4639E-09 4.101E-09 2.861E-09
HCBS GROUND LEVEL X/0 (NORMAL) -
A
N 2,349E-06 S5.078E-07
1,962E-08 9.,584E-09 $.971E-09 4.191E-09
NNE 2.018E-06 4,29SE-07 2.032E-07 1.244E-07
1.654E-08 8,088E-09 5.039E-09 3.S38E-09
NE 2,004E-06 4,252E-07 2,010E-07 1.23SE-07
1,655E-08 8,107E-09 S.062E-09 3.559E-09
ENE  1,44SE-06 3,123E-07 1.480FE-07 9.078E-08
1,2085-08 5.900E-09 3.677E-09 2.581E-09
3 .349E-06 2.890F-07 1.373E-07 8.4462E-08
1.147E-08 5.639E-09 3.528E-09 2.4B4E-09
‘ 1,263E-06 2.644E-07 1.27SE-07 7.937E-08
\121E-08 S5.581E-09 3,519E-09 2.,493F-09
2,528E-06 S.103E-07 2,417E-07 1.514E-07
2,200E-08 1.108E-08 7.047E-09 5,821E-09
SSE  2,086E-06 4,332E-07 2.032E-07 1.247E-07
1,672E-08 8.215E-09 S.140E-09 3,420E-09
E 2,052E-06 4,339E-07 2.033E-07 1.242€-07
1,627E-08 7.926E-09 4.931E-09 3,458E-09
SSW 1.797E-04 3.853E-07 1.812E-07 1.107E-07
1,454E-08 7.078E-09 4,402E-09 3.087E-09
SW 2,033E-06 4,323E-07 2.043E-07 1.255E-07
1. 68BSE-C8 8.244E-09 S.,164E-09 3,433E-09
WSW  1.711E-06 3,431E-07 1.709E-07 1.04SE-07
1.377E-08 6.715E-09 4,181E-09 2.934E-09

2.4C3E-07 1.477E-07

M P83 122/01-19

. 68SE-08

1.,084E~-07

840F-08

LZ270E~08

,824E-0R

SOSE-OR

«389E-08

8.321E-0R

9.482E-08

. XADE-‘)T

IN PLACE OF DECAYED

1.0446E-07

8.827E-08

8.761E-08

6043:E°08

6.016FE-08

5.68%5E-08

+0B4E-07

8.840E~-08

+770E-08

S SAAF-08
4.3174F-08
4,30%E-08
1,R44F-08
4.409F-08
3.434E-08
4,073E-08
4,718E-08

5. S54F-08

4,335E~-08

+175E-08

2.990E-08

2.847E-08

S5 .544E~-08

. 374E‘09

+30SE~-08

+B44E-08

+409E-08

3.634E-08
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. TABLE 3.5-26 (Continued) (Page 6 of 7)

W 1.963E-06 4.,148E-07 1.936E-07 1.180E-07 B.321E-08 4.073E-08
1.53SE-08 7.,465E-09 4.540E-09 3,.253E-09
WNW 2.272E-06 4.,841E-07 2,264E-07 1.374E-07 9.482E-08 4,718E-08
1.7646E-08 8.541E-09 S5.289E-09 3.697E-09
NUW 2+652E-08 S.725E-07 2.677E-07 1.,625E-07 1.142E-07 S5.S5S4E-OR
2.073E-08 1.000E-08 6.,18SE~-09 4.318E-09
NNW 1.792E~-04 3.848E-07 1.793E-07 1.087E-07 7.632E-08 3.703E-08
1.378E-08 4,439E-09 4.101E-09 2.861E-09 |
HCGS GROUND LEVEL X/Q (DEFPLETED) - HOPE CREEK GROUND LEVEL RELEASE
&
N 2.150E-06 4,196E-07 1.893E-07 1,124E-07 7 772E-08 3.557E-08
1.150E-08 4,982E-09 2.848E-09 1.8%98E-0°9
NNE 1.829€E-06 3.949E-07 1.59BE-07 9.486E-08 46.55BE-08 3.001F-08
?.700E-09 4.204E-09 2.421E-09 1.603E-09
NE 1.818E-06 3.513E-07 1.581E-07 9.402E-08 6.S0RE-08 2,984E-08
9.692E-09 4.214E-09 2.432E-09 1.612E-09
ENE 1.329E-06 2.5B80E-07 1.,164E-07 6.910E-08 4.778E-08 2,187F-08
7.073E-09 3.067E-09 1.766E-09 1.169E-09
E 1.,224E-06 2.38BBE-07 1.0B0E-07 6.441E-08 4.449F-08R 2.060E-08
6.721E-09 2.931E-09 1.695E-09 1.125E-09
ESE 1.146E-06 2.202E-07 1.003E-07 6.041E-08B 4,223FE-08 1.975E-08
6.5646E-C9 2.901E-09 1.691E-09 1.129E-09
SE 2.294E-06 4.217E-07 1.901E-07 1.152E-07 B.087E-08 I.820E-08
‘ 1.,289E-08 S5.762E-0%9 3.383E-09 2.278E-09
SSE 1.892E~-06 3.5SB0E-07 1.5S9BE-07 9.494E-08 6.567E-08 3I,013E-08
9.797E-09 4,.270E-09 2.446%E-09 1.640E-09
S 1.862E-06 3.S85E-07 1.599E-07 9.454E-08 4.515E-08 2.966E-08
?.532E-09 4,120E-09 2.369E~-09 1.564E~-09
SSwW 1.630E~06 3.184E-07 1.425E-07 B8.429F-08 S.B12E-08 2.4648E-08
* B8+51SE-09 3.4679E-0% 2.115E-09 1.398BE-09
SW 1.844E-06 3.,572E-07 1.606E-07 9,SSSE-08 6.415E-08 2.03BE-0R
9.870E-09 4.296E-09 2.481E-09 1.,6446E-09 L
WEW 1.,5S2E-06 3.000E-07 1.344E-07 7.9S6E-08 S5.489E-08 2.,304E-08
B8.065E-09 3.490E-09 2.009E~-09 1.329E-09
W 1.781E-046 3.427E-07 1.S22E-07 8.963E-08 6.181E-08 2.804F-08
8.992E-09 3.88B0E-09 2.229E-09 1.473JE-09
WNU 2.062E-06 4.000E-07 1.780E-07 1.048F-07 7.193E-0R 3,251E-08
1.,035E-08 4.439E-09 2.S541E-09 1.67SE-09
NW 2,406E-06 4.731E-07 2.,10SE-07 1.237E-07 8.487E-08 3I.R2RE-08
1,215SE-08 S5,200E-09 2.971E-09 1.956E-09
NNW 1.626E-06 3.180E-07 1.410E-07 .27SE~-08 S5.670E-08 2.5L51E-0R
8.,074E-09 3.451E-09 1.970E-09 1.296E-09
HCGS D/Q CORRECTED FOR DEFLETION - HOPE CREEK GROUND LEVEL RFLEASE
6
N 1,30S5€E-08 2,099E-09 B8.,630E-10 4.807E-10 3.104E-10 1.277E-10
3.823E-11 1.560E-11 8,457E-12 5.352E-12
NNE 1:017E~-08 1.636E~-09 6.726E-10 3,744E-10 2.420E-10 9.950E-11
2.980E-11 1,216E-11 46.591E-12 4,172E-12
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‘ TABLE 3.5-26 (Continued) (Page 7 of 7)
NE 9.254E-09 1.489E-09 6.122E-10 3.409E-10 2,202E-10 9,055F-11
2,712E-11 1.107E-11 5.998E-12 3.794E-12
ENE 5.999E-09 9.449E-10 3.968BE-10 2,210E-10 1.427E-10 S.R70E-11
1,7S8E-11 7.173E-12 3.888E-12 2,461E-12
E 5.325€-09 B8.564E-10 3.523E-10 1.967E-10 1.267E-10 S,211E-11
1,561E-11 6.368E-12 3.452E-12 2.185E-12
ESE  4.948E-09 7.940E-10 3.273E-10 1.823FE-10 1.177E-10 4.R42E-11
1.450E-11 5.917E-12 3,207E-12 2,030E-12
SE 1.510E-08 2.590E-09 1.06SE-09 5.932E-10 3.831E-10 1.574E-10
4.718E-11 1.925E-11 1,044E-11 4.605E~12
SSE  1.303E-08 2.095E-09 8.417E-10 4.799E-10 3.100E-10 1,275E-10
3,817E-11 1.558E-11 8,444E-12 5.344E-12
s 1,228E-08 1,976E-09 8,125E-10 4.525E-10 2.923E-10 1.202E-10
L S99E-11 1.469E-11 7,962E-12 S.039E-12
SSW  1.111E-08 1.787E-09 7.351E-10 4,094E-10 2.,444E-10 1.087E-10
3.256E-11 1,329E-11 7.203E-12 4.559E-12
SW 1.134E-08 1.828E-09 7.517E-10 4,187E-10 2.704E-10 1.112E-10
3,330E-11 1.359E-11 7.366E-12 4.662E-12
WSW  1.09SE-08 1.762E-09 7.245E-10 4,035E-10 2.606E-10 1.,072E-10
3,209€-11 1.310E-11 7.099E-12 4,493E-12
W 1,482E-08 2.38SE-09 9.807E-10 5.462E-10 3.528F-10 1,451E-10
. 4,344E-11 1,773E-11 9.609E-12 6,082E-12
WUNW  1.B1SE-08 2.919E-09 1.200E-09 6.486E-10 4.318E-10 1.,774E-10
5,318E-11 2.170E-11 1.,174E-11 7.44SE-12
NW 2,215E-08 3.564E-09 1.464E-09 8,162F-10 5.,272E-10 2.168E-10
6.492E-11 2.649E-11 1.436E-11 9.089E-12
NNW  1.21BE-08 1.959E-09 B8.055E-10 4.,486F-10 2,898E-10 1,192E-10
3.569E-11 1.456E-11 7.893E-12 4,996E-12
1DAIRY FARM #1 13 4.9 7.389E-08 7.389E-08 5.,444F-08 3,042E-10
1SECOND SUN 8 0.5 2.086E-06 2.086E-06 1.892E-06 1.303E-08
1VEG PLOT #1 15 3.5 1,625E-07 1.625E-07 1.237€-07 8.162E=10
LMEAT COW #1 13 4.0 9.804E-08 9.804E-08 7,366F-08 4,330E-10
IMEAT COW #2 14 4.0 1.142E-07 1.147E-07 R,SB1E-08 5.300E-10

VM3 122/01-21
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3.6.4 MAKEUP DEMINERALIZERS

Two trains of ion exchange demineralizers satisfy the sta-

tion's high purity makeup water requirements, as was planned
at the construction permit stage.

The two trains are parallel, each sized to produce 570 liters
per minute (150 gallons per minute) of demineralized water. A
train consists of one strong acid cation vessel, one vacuum
degasifier (common to both trains), one strong base anion ves-
sel and one mixed bed vess:l. Each cation/anion train pro-
duces 820 000 liters (217,000 gallons) of demineralized water
between regenerations, while each mixed bed produces 3,780,000
liters (999,000 gallons) of demineralized water between regen-
erations., Each demineralizer train normally requires regener-
ation once every three days, except for the mixed beds, which
are normally regenerated once every 15 days.

At the construction permit stage it was estimated that daily
regeneration of each train would require 240 kilograms (520
pounds) of 66° Baume' sulfuric acid and 140 kilograms (300
pounds) of sodium hydroxide. Cancellation of Unit 2 and the
revised regeneration scheme detailed above result in the
following chemical usage per regeneration:

60° Be' H2S04 NaOH

Cation/anion train 332 kg 139 kg
732 1b 307 1b

65 kg 65 kg

144 1b 144 1D

Demineral izer regenerant effluent is stored in one 190,000~

liter (50,000-gallon) capacity tank prior to discharge to the
oily water and low volume wastewater system.

3.6.5 AUXILIARY BOILERS

The station is equipped with three auxiliary boilers to pro-
vide building heating, process testing steam and auxiliary
steam to the turbine building. The boiler feedwater is
treated with ammonia to maintain a pH in the range of 8.5 to
9.0. Daily ammonia consumption is anticipzted to be approxi-
mately 0.5 kilogram per day (1.1 pounds per day). Hydrazine, a
dissolved -oxygen scavenger, is also used to treat the feed-
water. A daily consumption of approximately 0.8 kilogram per
day (1.8 pounds per day) is anticipated. The chemical feed
systems for each solution are identical; they consist of a
190-1liter (50-gallon) tank and two 14.4 liter per hour (3.8
gallon per hour) chemical feed pumps.

M P82 109/06 3 -mlp Ame ndment 1
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A single atmospheric blowdown tank is provided for the con-
tinuous blowdown of the three boilers. During normal opera-
tion, one boiler operates, while one remains in a standby
mode; normal operation results in an average blowdown of
32,200 liter per day (8,500 gallons per day). An equivalent
volume of cooling "quench" water is added to the auxiliary
boiler blowdown and is supplied by on-site production

wells. During plant start-up, a maximum of two boilers
operate; the resulting blowdown is expected to be 128 liters
per minute (34 gallons per minute). Composition of the
blowdown is expected to be as follows:

Maximum
Parameter Daily Average Anticipated
TSS (mg/1) <30 100
Oil and grease (mg/1l) <10 20
Copper, total (mg/l) <0.2 0.2
Iron, total (mg/1l) <1.0 1.0

The auxiliary boiler blowdewn discharges to the oily water
treatment system.

3.6.6 OILY WATER WASTEWATER SYSTEM

The oily water collection system is designed to ercompass
the following waste streams:

a. Turbine building emergency sumps

b. Switchyard and transformer drains

¢, Auxiliary boiler blowdown, blowdown guench and
drains

d. Circulating water chemical storage and water
treatment

e. Diesel generator and control room drains

During the construction permit stage, PSE&G planned to con-
struct and operate a treatment facility to accommodate all
these wastes., Publication of revised effluent limitations
(Table 5.1.2) on November 19, 1982, prompted PSE&G to re-
evaluate the system along with several alternatives. FPSE&G
selected treatment of potentially oily water in an API type
separator and transportation of low volume waste (demin-
eralizer regenerant wastes) for treatment off-site. The
system is described in Section f.3.1.1.

3.6.7 METAL CLEANING WASTES

buring the start-up process, various HCGS systems are
flushed to insure their integrity. Well water followed by
demineralized water comprise the only flushing agents.

These wastes accumulate in a lined 4.9-million liter (1.3-
million gallon)capacity surface impoundment to allow par-
ticulate settlement.Upon verification that the contents meet
the NJPDES and the DRBC effluent limitations, the water is
discharged to the Delaware River.

M P83 123/15-cag 3.6-4 Amendment 2







10N

'reedo




NITMRER

r M Qe
A o ¥




. M A e -’
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ANDNT TAT PR PR e o & SE COMMITMENTS DUE TO GASEOUS
ANNUAL '"aX1IMUM INDIVIDUAL DOSE COMMITMENTS DUE TO GASEOUS
e e i i :
LIQUID EFFLUENTS (mRem un

RADIOIODINE AND J!‘_K"‘vLu'«TEL

IN Juou EFFLUENTS

'YVT"

‘ﬂu

LOCATION PATHWAY BODY

Nearest'4/ Ground deposit 1.27E~3 1.49E-3 (ski 1.27E~
farm residence Inhalation 4.64E-4 7.38E-2 (thyroi 7+.38E-2

nilk cow and (teen-total body)
meat animal t_cr;;Li thyroid)
at 3.5 miles Milk (infant) 3.64E-2 7.69E~1 (thyrcid) .69E-1 < |E470.4
NW Vegeta ur ‘

Meat (chi

s (child) 2.38E-2 1.17E-l1 (bone) 1.16E-1l
1
1

d 5.41E-3 2.63E-2 (bone) 2.10E-2

TOTALS

TOTAL BODY BONE LIVER

Nearest fish Fish 1ngestion 1l.66E-2 2.89E-1 2.75E-2
at outfall (adult) child) (teen

NOBLE GASES IN GASBOUS EFF

TOTAL BODY  SKIN GAMMA AIR DOSE

1.03E-1 2.79E-1 1.55E-1 1.79E-1

s NW

‘&) arest” refers to the location where the highest radiation dose to an
:.x:;vxdual from all applicable pathways has been estimated.
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TABLE 5.2-3

APPENDIX I ANNUAL MAXIMUM INDIVIDUAL AND
POPULATION DOSE COMMITM.NTS (1)

12/83

APPENDIX 1 CALCULATED
DESIGN OBJECTIVES DOSES
Ligquid Effluents
Dose to total body from 3 mrem 0.026 mrem
all pathways
Dose to any organ from 10 mrem 0.372 mrem

all pathways

Noble Gas Effluents (at
nearest actual resident)

Gamma dose 1in air 10 mrad

Beta dose in air 20 mrad

Dose to total body of an 5 mrem
individual

Dose to skin of an 15 mrem
individual

Radioiodines and Particulates(2)

Dose to any organ from all 15 mrem
pathways

(bone)

0.155 mrad
0.179 mrad
0.103 mrem

0.27% mrem

0.981 mrem
(thyroid)

POPULATION DOSES WITHIN 80 km

(50 mi)
TOTAL BODY THYROID
Annual Dose
Natural Radiation Background(3) 490000 man-rem
Liquid Effluents 0.252 man-rem 0.742 man-rem
Noble Gas Effluents 1953 man-rem 15,3 man-rem
Radioiodines and Particulates 1.04 man-rem 15,7 man~-rem

(1) Appendix I Design Objectives from Sections II.A, II.B, II.C
and II.D of Appendix I, 10 CFR Part 50, considers dose to
maximum individual and population per reactor unit. From

Federal Register, 40, p. 19442, May 5, 1975.

(2) carbon-14 and tritium have been added to this category.

(3) »Natural Radiation Exposure in the United States," U.S.
Environmental Protection Agency, ORP-SID-72-1 (June, 1972);
using the average terrestrial plus cosmic background (82 mrem
per year for the Hope Creek area) and year 2010 projected

population of 5970000.
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HCGS OLER

Cooling tower blowdown flow averages approximately 80,900

liters per minute (21,360 gallons per minute) over an average
month at full power operation.

In order to meet make-up water chlorine demand and maintain an
effective FAC residual in the service and circulating water
systems, HCGS utilizes a maximum of 145,600 kilograms (390,000
pounds) of chlorine (as Cl;) annually (400 kiloyrams (1,100
pounds) per day).

The release of FAC should not have a significant impact on
Delaware River water quality. The chlorine, which is added as
sodium hypochlorite, exists in the dissolved state as hypo-
chlorous acid (HOCl) and hypochlorite ion (0OC17). These
species disperse, and are diluted, as in the near field of the
thermal plume (see Sertion 5.1.2). Dilution alone of the
chlorinated effluent assures a minimal effect on Delaware
River water quality. If the station releases 0.5 milligram
per liter of FAC, under conditions of least dilution (August,
during ebb tide on the river bottom), the FAC concentration at
the end of the 1070 meter (3,500 foot) mixing zone would be
less than 0.01 milligram per liter.

It should also be considered that the EPA limits to two hours
the time during which any measurable chlorine residual is
allowed., Additionally, dilution does not account for ambient
river chlorine demand, which further reduces chlorine levels.
It can be seen that both regulation and phvsical factors
(dilution, chlorine demand, etc.) protect river gquality.

If all chlorine is converted (reduced) to Cl™, the river load-
ing of 0.2 milligram per liter of the ion within the plume is
negligible compared to ambient (median) river chloride levels
(3,725 milligrams per liter). If it is assumed that the cool-
ing tower creates two cycles of river water concentration, the
combination of reduced chlorine and concentrated chlorides
would generate a chloride concentration of only 3,982 milli-
grams per liter at the boundary of the plume (during the
period of least dilution).

The use of sulfuric acid to control scaling should not affect
river water guality. HCGS utilizes an average of 1,550 kilo-
grams (4,150 pounds) of sulfate daily and discharges a concen-
tration of approximately 1,029 milligrams per liter (assuming
doubling of ambient river water sulfates by cooling tower).

At the boundary of the plume during the period of least dilu-
tion, the sulfate concentration would be 543 milligrams per
liter (ambient river level is approximately 507 milligrams per
liter).

M P82 134/07-1i Sed=2
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COOLING TOWER BLOWDOWN =ty

MAKE-UP DEMINERALIZER REGENERANT WASTE

WASTE TANK

AUX. BOILER BLOWDOWN J
AUX. BOILER QUENCH

WTR. TREATMENT BLDG. DRAINS

SODIUM HYPOCHLORITE TANKS DIKE DRAIN ——Ppd— oiL
SULFURIC ACID TANK DIKE DRAIN —Pd— ”?;_Do'g‘f,‘ GT:['K
CIRC. WTR., CHEMICAL CONTROL BLDG. k
CIRC. WTR. PUMP STRUCT./ ELEC. SWGEAR BLDG. — ‘

CIRC. WTR. CHLORINE ANALYZER DRAIN oL
FUEL OIL DAY TANK DIKE DRAIN g SEPARATOR M\
FIREWATER / WELLWATER TANK DRAIN N
FIREWATEF PUMP HOUSE DRAIN MONITORING STATION
DIESEL GENERATOR / CONTROL RM. DRAINS
SERV. WTR. CHLORINE ANALYZER DRAIN eyl

WASTE PUMP

’ j___-
MAIN TRANSFORMERS DIKE DRAINS LIET

TRANSF. DIKE DRAINS — STATION 1C
EMER. SUMP DISCHARGE FROM TURB. BLDG. i

SWICHYARD DIKE DRAIN OIL SLUDGE TANK
ke " ' l’( ~4
IF?’AlN‘,F AT G |T 2,000 GAL.

. COOLING TOWER

RECYCLE PUMP

SERV. WTR. HYPOCHLORITE PUMP BLDG. DRAIN-—-——‘
—O .

DIESEL OIL TRUCK AND BARGE DELIVERY =i
S ARG LIFT STATION 1B TO RIVER

FUEL OIL PUMP HOUSE DRAIN

FUEL OIL STORAGE TANK DIKE DRAIN ——————Ppf— HOPE CREEK GENERATING STATION
ENVIRONMENTAL REPORT

SERV. WTR. INTAKE STRUCTURE PUMP DRAINS
| OPERATING LICENSE STAGE
S8ERV. WTR. HYPOCHLORITE TANK DIKE DRAIN > 1 DAY WATEN
| LOW VOLUME

WASTE WATER
TO RIVER FLOW DIAGRAM
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allows only a small amount of fuel to come into contact with
water on the drywell floor. Third, the amount of water on the
drywell floor is relatively small and is limited to a depth of
approximately two feet because of the location of the vent
pipes. Fourth, for transient events, most of the water in
the reactor vessel is boiled off to the suppression pool
before core melt and this will not be deposited on the drywell
floor. These considerations lead to the assignment of a neg-
ligibly smail value to B for transient events (TW, TC and
TQUV) and a small value, 10~%, for LOCA events (AE).

3.3 HYDROGEN BURN OR EXPLOSION

As far as hydrogen burns ( ) or explosions ( k') are con-
cerned, their probability of occurrence is limited by the
availability of oxygen. The containment is normally inerted
and is expected to remain so during operation for all but
approximately 70 hours of the year. Hence, there is an upper
limit of about 10~2 for this probability. Hydrogen burns or
hydrogen explosions are not considered further in the present
work because of this low probability relative to that of Y
and Y'.

3.4 OTHER CONTAINMENT FAILURE MODES

The probability of all other potential containment failure
modes ( §, containment isolation failure in the drywell; ¢ ,
containment isolation failure in wetwell; ¢ , containment
leakage greater than 2,400 volume percent per day; M, reactor
building isolation failure; and 6, standby gas treatment
system failure) is taken to be very small relative to over-
pressure. These negligibly small release probabilities are
consistent with those used in WASH-1400 and in the Brown's

C-15
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Ferry IREP study for the transient core melt sequences (TC,
Tw, TOQUV) that were found to dominate risk.

4.0 SOURCE TERM MAGNITUDES

Source term magnitudes are displayed in Table C-1. Major
factors controlling these source terms are as follows.

4.1 SEQUENCE TQUV-Y'

This is a sequence in which the ability to cool the core is
lost and the core subsequently melts in an intact vessel and
containment. The radiologically important volatile fission
products I, Cs and Te are mostly released from the fuel dur-
ing this phase (90%, 90% and 80%, respectively). These melt
release fractions are based on NUREG-0772 (Ref. C-13) and
the SASCHA experiments (Reference C-14) and are greater than
those used in WASH-1400 and in the rebaselined analysis
(88%, 76% and 15%, respectively), especially the Tellurium,
It is assumed that these melt release fissicn products are
blown through the main steam relief valves into the pool.
The pool remains subcooled throughout this sequence: a
review of experimental data on pool scrubbing shows that a

in this case (References C-37 through C-40). Hence, less

decontamination factor (DF) of at least 100 can be justified
|E450.1 ‘

than 1% of the melt release will pass through the pool and
be available for release to the atmosphere.

Once the core has melted, it will slump to the lower head of
the vessel, which will subsequently fail. The core will
fall to the concrete floor beneath and non-condensable gases
will be generated by the core-concrete interactions. The
buildup

(REMAINDER OF PAGE IS INTENTIONALLY RLANK)
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. PUBLIC SERVICE ELECTRIC AND GAS COMPANY
HOPE CREEK GENERATING STATION
ENVI".ONMENTAL REPORT - OPERATING LICENSE STAGE
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GROUPING OF RESPONSES TO OQUESTIONS
BY APPLICABLE OLER SECTION NUMBER
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Number Number
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E291.1
E291.12
E310.1
E310.2
E311.1
E311.2
E470.1
E470.6

2.2 E290.1
E290.2
£291.2
E291.3

2.3 E451.1
E451.2

‘ £451.3

2.4 E240.1
£240.2
E291.13
E291.14
E470.2
E470.3

3.4 E291.4
E291.5
£291.6
E291.15
E291.18

3.6 E291.16
3.9 E310.3

5.1 E290.3
E291.7
E291.8
E291.21
E451.4
E451.5
E470.5
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OLER
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Number Number
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E470.,¢
5.3 E291.17
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E290,.5
5.8 E320.1
8.1 E310.4
E310.5
E310.6
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E310.9
E320.2
‘ 33:1 E291.19
E291.20
13.4 E291.11
Appendix C E450.1
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QUESTION E291.17 (Section 5.%.,1.1)

Update the status of the planning of the treatment system for
station low volume waste water. If available, provide infor-
mation on the type and deyree of treatment, expected quality
of the system effluent, effluent discharge rate, and location
of discharge.

RES PONSE

The requested information has been incorporated into Sections
3.6, 5.3, and 10.4.

M P83 123/13 6-gs E291.17-1 Amendment 2
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QUESTION E291,20 (Section 13.1)

Provide a copy of Environmental Report reference 13.1-1
entitled Chlorine Analysis Evaluation Program On-Site
Comparison of Free Chlorine Analyzers for Use in Estuarine

wWaters, PSE&G, 1975.
RESPONSE

Due to the availability of more up-to-date information in
the recent references (e.g., Sengupta et al, Sugam et al,
and Sugam), PSE&G has amended the list of references for
Section 13.1 by deleting reference 13.1~-1.

M P83 123/11 6-cag E291.20~1 Amendment 2




The cooling tower blowdown discharge location has been changed since
CP stage FES fram 200 feet offshore to 10 feet offshore (essentially

river. Provide a comparative discussion of the inpacts to the
from thermal and chemical effluents) due to this relocation.

RESPONSE

Relocation of the cooling tower blowdown discharge and decreasing 1

see Tables 3.4-5 and 3.4-9) changes the extent and configuration of the
discharge plume from that anticipated at the CP stage to that discussed in

Adl

s

Section 5.1.2. It 1is anticipated that thermal discharge related inpacts
on aquatic bicta, as described during the ' stage, will decrease with
single unit operation.

the CP stage, the length of the two unit, buoyant thermal plume, as denoted
by the 40F (2.2°C) surface isotherm, was estimated by PSE&G to be approxi-
mately 300 feet for both sumer (June) and winter (February) operating and
river conditions (see Figures E291.21-1 and E291.21-2). With cancellation of
Unat 2, shortening of the cooling tower blowdown discharge line and elimina-
tion of the cold water bypass, the thermal plume is a predaminantly negatively
buoyant bottom plume with the 4°F (2.2°F) bottan isotherm extending
approximately 100 feet during the summer (August) and up to 2000 feet during
the winter (February) (Section 5.1). A contributing factor is the fact that

e

cold side blowdown is discharged at a velocity of about 3.5 feet per second
1 1

(L.l meters per seoond) at normmal blowdown flows. Originally, the discharge
velocity under similar operating conditions was estimated to be 8.5 feet per

» £9

second (2.67 meters per secand).

Fishes and other organisms found in the HOGS vicinity are not unique.
are found throughout the Delaware Estuary and adjacent coastal
effects of themmal discharges on species found in the vicinity
Island have been presented in great detail in several reports
through 3).

These species are physically excluded fram the wannest portions of either the
original or current thermal plume due to its near-field welocities exceeding
the maximum sustained swim speed of the fish present. Changes in tidal

direction and velocity will effect the plume's direction and extent, further
limiting the number of fish in the warmest portions of the thermal plume.

Because of the plume now having a negative buoyancy, benthic macroinvertebrates
will be subjected to increased temperatures not previously discussed. Such
organisms are, however, extremely dynamic and opportunistic. They survive
normally large shifts in bottom material caused by the river's movable
sediment load and the fact that large amoun‘s of sediment ar.: ueposited in

the vicinity of the site. The original disicharge design, now replaced by

the current confiquration of the discharge is anticipated %o scour

camparable, small areas of river bottom in the vicinity of the discharge
outlet.




\vl”‘e' the plune as discussed at the CP stage, nor the present configura-
tion signiricantly affects the spawning of fishes and other organisms
the vicinity of HCGS. Thermal shock related deaths of organisms found near
the station are not expected to be significant nor different from those
anticipated for the original plume configuration. It is also anticipated
that the new thermal g)lﬁm will not block the seasonal migrations of such
fishes as American shad, which pass in the vicinity of HCGS during

and fall.

1n
18§

The heated plume may possibly attract fishes during all periods of the year
except during the warmest summer months. As these fish encounter the far
field of the plume they will move towards their :"@"w‘"m,: temperature.
Puring the periods of highest natural river temperatures, fish may avoid
the immediate vicinity of the discharge as well as be excluded due to
lischarge velocity. No mortality of fishes is anticipated due to the
introduction of the heated effluents described in Section 3.4 either

the summer Or winter.

No winter fish kills have been cbserved in the vicinity of Artificial

dur to Salem's heated effluent from its once through cooling system.
Nevertheless, in the case of shutdown of HOGS in winter, the fish that may
occur within the vicinity of the thermal plume a)tud find similar preferred
temperatures in the Salem thermal plume. Neither station has a discharge
canal which would create a slow-moving souwrce of warm water; the discharges
are dynamicallv affected by currents and tides.

Checiical discharges associated with cooling tower operation are also present
in cooling tower blowdown. Sodium hypochlorite to control biofouling and
sul furic acid to control scale buildup are amonc the chemicals present. The
biocide methodology for HOGS at the OL stage is currently under :tJLr; see
Questions E291.16 and E291.19) For now it can be said that chemical use

will be reduced due to the c,anoellduon of Unit 2. Also any biocide such as

chlorine and any other chemical such as sulfuric acid which will be discharged
in the cooling tower blowdown will meet applicable effluen’ limitations and
be diluted to a low level at a short distance fram the end of the pipe due

to the rapid mixing of the discharge with river water. It 1s expected that
the concentrations of all chemicals found in the blowdown will be small and
ill not harm any organisms that may be present.

REFERENCES
Public Service Electric and Gas Campany 1974. Salem Nuclear Generating
Station Section 316 (a) Demonstration, Type 2. Newark, N.J.
Public Service Electric and Gas Company 1976. Salem Nuclear Generating
Station Section 316 (a) Demonstration, First Supplement. Nawark, N.J.
Public Service Electric and Gas Campany 1578. Salem Nuclear Generating
Station Section 316 (a) Demonstration, Second Supplement
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QUESTION E291,22

Provide a copy of the NPDES permit renewal application when
submitted to the state.

RESPONSE

A copy of the NPDES permit renewal spplication will be sent
to the Nuclear Regulatory Commission when it is submitted to
the state in the early part of 1984,

‘ M P83 123/07 3-df £291.22-1 Amendement 2



HCGS OLER 12/863

QUESTION E450.1 (Appendix C)

The scrubbing of fission products from gas or vapor bubbles
passing through the suppression pool is discussed for
several accident sequences. However, there are no refer-
ences for the experimental data on pool scrubbing, even
though the review of these data was mentioned (Pg.C-16).
Provide referenccs for these data, and any rew relevant data
on pool scrubbing.

The requested references have been added to Appendix C as
References C-37 tiarough C-40. New data considered are the
suppression pool decontamination factors (DF's), used in the
1983 draft report of BMI-2104 (Radionuclide Release under
specific LWR Accident Conditions), which have been reviewed
against those used in Appendix C and found comparable.

M P83 123/C7 4-df E450.1-1 . Amendement 2
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