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OQUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Exhath(LOGAG-.A - Summer)
GO"H Vﬂm&OﬂGﬁ) April 1968

Control Volumes
Vol Vol Elev Ht Hyd. D. L/V IA Burn
E Description {££3) (£t) (£t) {ft) (ft2) _ Opt
1 SUPPLY HEADER 23137. 54. 246. 20. [ DEFAULT | NONE
2 EXHAUST HEADER 27471. 54. 246. 20. | DEFAULT | NONE
3 PIPE CHASES 48651. 102. 28. 20. | DEFAULT | NONE
4 CSP 4104,4105 29461. 54. 21. 20. | DEFAULT | NCNE
5 CsSP 4116,4118 27896, 54. 21. 20. | DEFAULT | NONE
5 RHR PMP RM 4107 23305. 54. 21. 20. | DEFAULT | NONE
7 RHR PMP RM 4114 23101. 54. 21. 20. | DEFAULT | NONE
8 RHRHX 4109,4208 37045. 54. 46. 20 . | DEFAULT ] NONE
9 |RHRHX 4113,4214 37139. 54. 46. 20. | DEFAULT | NONE
10 |HPCI RM EL 54 47223. 54. 21. 20. | DEFAULT | NONE
11 |RCIC RM EL 54 32799. S4. 21, 20, | DEFAULT | NONE
12 |TORUS & STM VNT | 479484. 54. 46. 20. | DEFAULT [ NONE
13 |MCC AREA EL 77 102084. 77. 23. 20. ]| DEFAULT | NONE
14 |CRD PMP/MCC 77 70013. 77. 23. 20. | DEFAULT | NONE
15 JRACS HX, PMP 77 100016. 7. 23. 20. | DEFAULT | NONE
16 ] SACS HX,PMP 102 233917. 102. 28. 20, | DEFAULT | NONE
17 ]MCC AREA EL 102 215431. 102. 28. 20. | DEFAULT | NONE
18 JCRD AREA EL 102 203129, 102. 28. 20. | DEFAULT | NONE
19 JRWCU RMS EL132 10307. 132. 11. 20. | DEFAULT | NONE
20 JFRVS,CMP EL 132 195259, 132. 23. 20. § DEFAULT | NONE
21 |OP FRVS VNT 145 88701, 145. 15, 20. | DEFAULT | HONE
22 |RWCU AREA 145 14958. 145. 15. 20 . | DEFAULT JNONE
23 |F POOL, SM 162 98388. 162. 24. 20. | DEFAULT | NONE
24 |Mcc, FRVS 162 248506. 162. 24. 20. | DEFAULT | NONE
25 | GENERAL AREAS I [1730000. 201. 99. 20. | DEFAULT | NONE
26 |FAN OUTLET 1000. 132. 10. 20. | DEFAULT | HONE
27 | frvs heater enc 1000. 132. 10. 20. | DEFAULT | NONE
28 | frva fan heat 1000. 132. 10. 20. | DEFAULT | NONE
Fluid Boundary Conditions - Takble 1
Presms . T axop> . Flow ON OF F
BC# Pescxriprcion irsia) FP (F) FP (lom/a) FFr Trip Trip
1P | FRVS FAN INLET 14.7 ETY V=550 1 0
2c [ FRVs ¥an ourLET 14.7 94
3P | INLEAKAGE 14.6959 Se
4F POOL EVAPORATIO 5.9936 Ell34 0.3625
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor B Exhaust Rade {LOCA Case A - Summer)
Ma#w1m1 :34:12
GOTRIC Version 8.0a(QA) - April 1908

Fluid Boundary Conditions - Table 1

Praess. Temp . Flow ON OFF
BC# Description {psia) FF (F) FF (lbm/s) FF Trip Trip
SF [VENT FAN EXHAUS 14.7 94 v-1]28 23

Fluid Boundary Conditions — Table 2
Lig. V. Sem. Drop D. Cpld Flow Heat Cutlet
BC# Frac. by o P.R. FF {(in) FX BCHh Frac. FF (Btu/s) FF Qualiecy FP
ir 0. H50 NONE DEFAULT
2ac 0. RH50 NONE i¥ 1. 0. DEFAULT
ar H50 NONE DEFALDLT
4F 1 NONE DEFAULT
SF 0. HS50 NONEK DEFAULT
Fluid Boundary Conditions - Table 3
Gas Pressure Ratios
Aixr
BC# Gas 1 FF Gas 2 FF Gas 3 FF Gas 4 FF¥F
ir 1.
2C 1.
3P 1.
47 1.
SF 1.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Buk Rate {LOCA Case A - Summer)
Nh‘HK:VunnnGﬂu«ND - April 1908

Fluid Boundary Conditions - Table 4
Gas Pressure Ratilos

BC# Gas S FF Gas 6 FF Gas 7 FF Gas 8 FF

iF

2C

3p

4F

5F

Flow Paths ~ Table 1

F.P. Vol Elev Ht Vol Elev Ht
] Dasaription A (fc) (fe) B (£e) (fe)
1 SUPPLY ROOM 3 1 112. 1, 3 112, 1.
3 SUPPLY ROOM 4 b8 64 . 1. 4 64. 1.
3 S8UPPLY ROOM 5 1 &4 . 1. -3 64 . 1.
4 SUPPLY ROOM & 1 64. 1. & 64 . 3.
S SUPPLY ROOM 7 1 64 . 1. 7 64. 1.
[ SUPPLY ROOM 8 i 64, 1. 8 ca. 1.
7 SUPPLY ROOM 9 1 64 . 2. 9 6d. 1.
8 SUPPLY ROOM 10 1 4, 1. 10 64 . 1.
9 SUPPLY ROOM 11 i 64 . 1. 11 54 . 1.
10 SUPPLY ROOM 12 bR 84 . 1. 12 84. 1.
1% SUPPLY ROOCM 13 1 7. 1. 13 a7. 1.
12 SUPPLY ROOM 14 1 87 . 1. 14 87. 1.
13 SUPPLY ROCOM 18 1 87. 1. is 87. 1.
1id SUPPLY ROCQ 16 1 122. 1. 16 122. .
1S SUPPLY ROOM 17 1 13a. 1. 17 122. 1.
16 SUPPLY ROOCM 18 1 122. 1. 18 122. 1.
17 SUPPLY ROOM 19 1 140, 1., 19 140. 1.
is SUPPLY ROCM 20 1 148. 1. 20 148, .
i9 SUPPLY ROOM 21 1 155, 1. 21 155, 1.
20 SUPPLY ROOM 22 1 185. 1. 22 155. 1.
21 SUPPLY ROOM 23 1 182. 1. 23 i82. 1.
22 SUPPLY ROOM 24 1 182. 1. 24 ls2x. 1.
23 SUPPLY ROOM 25 1 20%. 1. 25 20S5. 1.
24 EXHAUST ROOM 3 3 11a. . 2 ii1z2. 1.
a5 EXHAUST ROOM 4 <4 64 . 1. &54. 1.
26 EXHATUST ROOM 5 S 84. 1. 2 64. 1.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

st Rate Case A -
10311999% (toca Summen)
c Version sna(m) April 1908

Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht

# Description A (fr) (ft) B (ft) {Et)

27 | EXHAUST ROOM 6 6 64. i. 2 64. 1.
28 | EXHAUST ROOM 7 7 64. 1. 2 64. 1.
29 | EXHAUST ROOM 9 9 64. 1. 2 64. 1.
30 |EXHAST ROOM 10 10 64. 1. 2 64. 1.
31 |EXHAUST ROOM 11 11 64. 1. 2 64. 1.
32 | EXHAUST ROOM 12 12 84. 1. 2 84. 1.
33 | EXHAUST ROOM 13 13 87. 1. 2 87. 1.
34 | EXHAUST ROOM 14 14 87. 1. 2 87. 1.
35 | EXHAUST ROOM 15 15 87. 1. 2 87. 1.
36 |EXHAUST ROOM 16 16 122. 1. 2 122. 1.
37 | EXHAUST ROOM 17 17 122. 1. 2 122. 1.
38 |EXHAUST ROOM 18 18 122. 1. 2 122, 1.
39 |EXHAUST ROOM 19 19 140. 1. 2 140, 1.
40 | EXHAUST ROOM 20 20 148. 1. 2 148. 1.
41 JEXHAUST ROOM 21 21 155. 1. 2 155. 1.
42 [EXHAUST ROOM 23 23 182. 1. 2 182. 1.
43 | EXHAUST ROOM 24 24 182. 1. 2 182. 1.
44 | EXHAUST ROOM 25 25 205. 1. 2 205. 1.
45 |FRVS FAN INLET 2 132. 1. 1F 132. 1.
46 ]FRVS FAN OUTLET 26 132. 1. 27 132. 1.
47 JROOM 8 EXHAUST 8 64. 1. 2 €4. 1.
48 113 TO 25 13 77. 1. 25 205. 1.
49 }j18 TO 17 18 102. 1. 17 102, 1.
50 {19 7O 3 19 132. 1. 3 102. 1.
51 |20 TO 19 20 132. 1. 19 132, 1.
52 }21 TO 22 21 145. 1. 22 145. 1.
53 22 TO 3 22 145. i. 3 102. 1.
54 122 TO 25 22 145. 1. 25 205. 1.
55 |23 TO 24 23 162. 1. 24 162, 1.
56 |21 TO 3 21 145. 1. 3 102. 1.
57 |25 TO 16 25 201. 1. 16 102. 1.
58 125 TO 17 25 201. 1. 17 102. 1.
59 125 TO 18 25 201. 1. 18 102. 1.
60 | EVAPORATION FLO 25 201. 1. 4F 201. 1.
61 |VENT FAN DUCT 1 145. 1. SF 300. 1.
62 |DpuUucT 26 132, 1. 1 132. 1.
63 |DUCT 28 132. 1. 2C 132. 1.
64 [duct 28 132. 1. 27 132. 1.
65 } INLEAKAGE 24 173.5 1. 3p 173.5 1.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

MM?EMM-(LOGAMAom
May/03/1998 12:34:13 )
GO"HIO Version 6.0a(QA) - April 1068

Flow Paths - Table 2
Flow Flow Byd. Inertia Priction De- Mom Strat
Path Area Diam. Length Length Entrmt Trn Flow
# {ft2) (ft) (£t) {ft) Frac. Opt Opt
1 1.05 1. 10. 1. ~ | NONE
2 0.18 1. 10. 1. - | NONE
3 0.18 1. 10. 1. - | NONE
4 0.11 1. 10. 1. - | NONE
) 0.1 1. 10. 1. - | NONE
6 0.09 1. 10. 1. - | NONE
7 0.085 1. 10. 1. - | NONE
8 0.7 1. 10. 1. - | NONE
9 0.5 1. 10. 1. - | NONE
10 1.41 1. 10. 1. - NONE
11 2.7 1. 10. 1. - | NONE
12 1.85 1. 10. 1. - ]| NONE
13 1.4 1. 10. 1. - | NONE
id 0.7 1. 10. 1. - | NONE
15 3.05 1. 10. 1. - | NONE
16 3.7 1. 10. 1. - | NONE
17 0.55 1. 10. 1. - | NONE
18 . 2.65 1. 10. 1. ~ ]| NONE
19 5.5 1. 10. 1. - | NONE
20 0.6 1. 10. 1. - | NONE
21 2.3 1. 10. 1. - | NONE
22 1.9 1. 10. 1. - | NONE
23 10.05 1. 16. 1. -~ | NONE
24 3.25 1. 10. 1. - § NCNE
25 0.321 1. 10. 1. - | NONE
26 0.321 1. 10. 1. ~ | NONE
27 0.161 1. 10. 1. - | NONE
28 0.161 1. 10. 1. - | NONE
29 0.161 1. 10. 1. - | RONE
30 0.56 1. 10. 1. - ] NONE
31 0.481 1. 10 1. ~ | NONE
32 1.804 1. 10, 1. - | NONE
33 1.1 1. 10. 1. - | NONE
34 1.6 1. 10. 1. - | NONE
35 1.6 1. 10. 1. - | NONE
36 0.6 1. 10. 1. 0 ~ 1 NONE
37 2.9 1. 10. 1. - | HONE
38 2.7 1. 10, 1. -~ | NONE
39 0.55 1. 10. 1. - | NONE
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Roactof&idrg Exhaust Rate (LOCA Case A - Summaer)
/03/1999 12:34:13
GOTHIC Version 6.06(QA) - April 1908

Flow Paths - Table 2
Flow Flow Hyd. Inertia PFriction De- Mom Strat
Path Area Diam. Length Length Entrmt Trn Flow
# (ft2) (£t} (ft) {ft) Frac. Opt Opt
40 1.6 1. 10. 1. -~ ] NONE
41 2.2 1. 10. 1. ~ ] NONE
42 0.55 1. 10. 1. - { NONE
43 2.566 1. 10. 1. - | NCNE
44 5.7 1. 10. 1. ~ | NONE
45 100. 1. 100. 1. ~ | NONE
46 100. 1. 100. 1. - | NONE
47 0.161 1. 10. 1. - | NONE
48 1.15 1. 10. 1. - | NONE
49 0.5 1. 10. 1. - | NONE
50 2.8 1. 10. 1. - | NONE
51 1.1 1. 10. 1. - | NONE
52 1.15 1. 10. 1. - | NONE
53 0.95 1. 10. 1. - | NONE
54 0.55 1. 10. 1. ~ | NONE
55 1.4 1. 10. 1. - | NONE
56 0.4 1. 10. 1. - | NONE
57 0.45 1. 10. 1. - | NONE
58 0.75 1. 10. 1. -~ | NONE
59 1.8 1. 10. i. - | NONE
60 1. 1. 10. 1. - | NONE
61 10. 1. 10. 1. - | NONE
62 10. 1. i0. 1. ~ | NONE
63 10. 1. 10. 1. - | NONE
64 10. 1. 10. 1. - | NONE
65 0.958 1.22 10. 1. -~ | NONE
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Exhaun Rate (LOCA Cass A - Summer)
GOrI'HIO Vm GOO(QA) April 1908

Flow Paths - Table 3
Flow  Fwd. Rev. Critical Exit
Path Loss Logsg Comp . Flow Loss

# Coeff. Coaff. opt. Model Coeff.
1 1. 1.] COFF OFF 0.
2 1. 1.] OFF OFF 0.
3 1. l1.] COFF OFF 0.
4 1. 1.] OFF OFF 0.
5 1. 1.} OFF OFF 0.
6 1. 1.] OFF OFF - 0.
7 1. 1.] OFF OFF 0.
8 1. 1.] OFF OFF 0.
9 1. 1.] OFF OFF 0.
10 1. 1.§ OFF CFF 0.
11 1. 1.| OFF OFF G.
12 1. i.] OFF OFF 0.
13 1. 1.] OFF OFF 0.
14 1. i.] OFF OFF 0.
15 1. 1.1 OFF OFF 0.
16 1. 1.] OFF OFF 0.
17 1 1.] OFF OFF 0.
18 1 1.] OFF OFF c.
19 1 1.] OFF QFF 0.
20 1. 1.] OFF OFF 0.
21 1. 1.| OFF OFF 0.
22 1. 1.] OFF COFF 0.
23 1. 1.] OFF GFF 0.
24 1. 1.] OFF OFF 0.
25 1. 1.y OFF OFF 0.
26 1. 1.] OFF OFF 0.
27 1. 1.] OFF OFF 0.
28 1. 1.} OFF OFF 0.
29 1. 1.] OFF OFF 0.
30 1. 1.] OFF OFF 0.
31 1 1.] OFF OFF 0.
32 1. 1.] OFF OFF 0.
33 1. i.] OFF OFF 0.
34 1. 1.1 OFF OFF 0.
35 1. 1.} OFF OFF 0.
36 1. 1.] COFF OFF 0.
37 1. 1.] OFF OFF 0.
38 1. 1.] CFF OFF 0.
39 1. 1.] oFF OFF 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WO
STy RKING COPY

Flow Paths - Table 3
Flow Fwd. Rev. Critical Exit
Path Losgs Loss Comp. Flow Loss
# Coeff. Coeff. Opt. Model Coeff.
40 1. 1.1 OFF OFF 0.
41 1. 1.} OFF OFF 0.
42 1. 1.} OFF OFF 0.
43 1. 1.] OFF OFF 0.
44 1. 1.] COFF OFF G.
45 1. 1.] OFF OFF 0.
46 1. 1.] OFF CFF 0.
47 1. 1.] OFF OFF 0.
48 1. 1.} OFF OFF 0.
49 i. 1.] OFF OFF 0.
50 1. 1.} OFF OFF 0.
51 1. 1.] OFF OFF 0.
52 1. 1.] OFF OFF 0.
53 1. 1.} OFF OFF 0.
54 1. 1.] OFF OFF 0.
55 1. 1.] OFF OFF g.
56 1. 1.] OFF OFF 0.
57 1. 1.] OFF OFF 0.
58 1. 1.] OFF OFF 0.
s9 1. 1.} OFF OFF 0.
60 1. 1.] OFF OFF 0.
61 1. 1.] OFF OFF 0.
62 0.1 0.1] OFF OFF 0.
63 0.1 0.1] OFF OFF 0.
64 0.1 0.1} CFF OFF 0.
65 le+018 1.} OFF OFF 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

femRsy e

EMM(LOCAMA Summar)

HIC Version &o-(m) - April 1908

Thermal Conductors - Table 1
Cond Vol HT Vol HT Cond S. A. Init.
# Description A Co B Co Type (£ft2) T.({F) Or
1 |WALL ROOM 3 3 1 3 2f 1 18612. 108.] I
2 |WALL ROOM 4 4 1 4 2 1 8304. 79.11I
3 WALL ROOM S 5 1 5 2 1 8146. 79.1 1
4 |wWALL ROOM 6 6 1 6 2 1 6379. 84.11I
Lt WALL ROOM 7 7 1 7 2 1 6375. 84.] I
6 WALL ROOM 8 8 1 8 2 1 8056. 81.1I
7 WALL ROCOM 9 9 1 9 2 1 8038. 8l.|1I
8 WALL ROOM 10 10 1 10 2 1 12881, 102.11
9 WALL ROOM 11 11 1 11 2 1 10343, 104.3 I
10 JWALL ROOM 12 12 1 12 2 1 43320. 94.11
11 |WALL ROOM 13 13 1 13 2 1 29709. 85.11
12 |WALL ROOM 14 14 1 14 2 1 19254. 93.11I
13 JWALL ROOM 15 15 1 15 2 1 26387. 87.11
14 jWALL ROOM 16 16 1 16 2 1 37220. 98. 11
15 |WALL ROOM 17 17 1 17 2 1 55356. 92.11
16 |WALL ROOM 18 18 1 18 2 1 55519. 87.11
17 {WALL ROOCM 19 19 1 19 2 1 6484. 104.] I
18 |WALL ROOM 20 20 1 20 2 1 43611. 85.11I
19 |WALL ROOM 21 21 1 21 2 1 32399, 95.1 1
20 |wALL ROOM 22 22 1 22 2 1 6361. 110.1 I
21 |WALL ROOM 23 23 1 23 2 1 28852. 98.1 I
22 |WALL ROOM 24 24 1 24 2 1 61015. 83.]1
23 |WALL ROOM 25 25 1 25 2 1 303855, 105.1 I
24 |Steel Rm 3 3 1 3 1 2 2461. 108.11I
25 ]Steel Rm & 4 1 4 i 2 1490. 79.§ I
26 |Steel Rm 5 5 1 5 1 2 1416. 79.1 X
27 |steel Rm 6 6 1 6 1 2 1179. 84.11
28 |Steel Rm 7 7 1 7 1 2 1169. B4d.]1I
29 |sSteel Rm 8 8 1 8 1 2 1874. 8lL.1I
30 |[steel Rm 9 9 1 9 1 2 i879. 81.%1I
31 |Steel Rm 10 10 1 10 1 2 2389, 102.] 1
32 |steel Rm 11 11 1 11 1 2 1659. 104.] I
33 |Steel Rm 12 12 1 i2 1 2 24256. 94.}] I
34 }Steel Rm 13 13 1 13 1 2 S5164. 85.]11
35 |Steel Rm 14 14 1 14 1 2 3542. 93.11
36 |Steel Rm 15 15 1 15 1 2 5060. 87.F1
37 |Steel Rm 16 16 1 16 1 2 11833. 98. | I
38 }Steel Rm 17 17 1 17 1 2 10897. 92.11I
39 |Steel Rm 18 18 1 18 1 2 10276. 87.11
40 |steel Rm 19 138 1 19 1l 2 521. 104.1 1
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Raactor Bul Exhaust Rate (LOCA Case A - Summer)

70371
GOTHIC

9690 12:34:13

Version 6.06(GA) - April 1908

Thermal Conductors - Table 1
Cond Vol HT Vol HT Cond S. A. Init.
# Description A Co B Co Type (ft2) T.{(F) Or
41 }Steel Rm 20 20 1 20 1 2 9878. 85.]11I
42 ]Steel Rm 21 21 1 21 1 2 4487. 95.1 1
43 |Steel Rm 22 22 1 22 1 2 757. 110.]11
44 |Steel Rm 23 23 1 23 1 2 4977. 98.1 I
45 |Steel Rm 24 24 1 24 1 2 12571. 83.]1
46 ]|Steel Rm 25 25 1 25 1 2 52263. 105.| 1
47 |1C-P-206 MOTOR 5 1 5 1 3 56.5 84.11I
48 |1D-P-202 MOTOR 6 1 6 1 4 95, 81.]11
49 |1B-P-206 MOTOR 4 1 4 1 3 56.5 84.]11I
50 §1C-P-202 MOTOR 7 1 7 1 4 95. 81.]1 1
51 [1B-P-202 MOTOR 8 1 8 1 4 95. 102.]| 1
52 [1A-P-202 MOTOR 9 1 9 1 4 95. 104.]1 1
53 J1A-V-213 MOTOR 20 1 20 1 5 18.8 85.11
54 }j1B-V-213 MOTCR 24 1 24 1 5 18.8 83.]11
55 }1pP-V-213 MOTOR 24 1 24 1 5 18.8 83.]11
56 §1E-V-213 MOTOR 24 1 24 1 5 18.8 83.11
57 |1D-P-206 4 1 4 1 3 56.5 84.]1
58 }1A-P-206 5 1 S 1 3 56.5 84.11
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Rou;:érl&il Exhaust Rate (LOCA Case A - Summer)

1908 12:34:13

&"HIC Version 6.0a{QA) - April 1968

Thermal Conductors -~ Table 2
Cond Therm. Rad. Emiss, Therm. Rad. Emiss.
# Side A Side A Side B Side B
1 No . No
2 No No
3 No No
4 No No
5 No No
6 No No
7 No No
8 No No
9 No No
10 No No
11 No No
12 No No
13 No No
14 No No
15 No No
16 No No
17 No No
18 No No
19 No No
20 No No
21 No No
22 No No
23 No No
24 No No
25 No No
26 No No
27 No Nc
28 No No
29 No No
30 No No
31 No No
32 No No
33 No No
34 No No
35 No No
36 No No
37 No ' No
38 No _ No
39 No No
40 No No
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

WM(LOOACNA-SWM)

/03/19901 :34:1

GO HIC VonionS.OdQA) April 1908

Thermal Conductors - Table 2
Cond Therm. Rad. Emigs. Therm. Rad. Emigs.
# S8ide A Side A Side B Side B
41 No No
42 No No
43 No No
44 No No
45 No No
46 No No
47 No No
48 No No
49 No No
50 No No
51 No No
52 No No
53 No No
54 No No
55 No No
56 No No
57 No No
S8 No No
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reactor B Emwthh(LOCACqu-&mnf)
/03/1699 12:34:13
GOTHIC Version 6.0a(QA) - April 1968

Heat Transfer Coefficient Types - Table 1
Heat cnd/ sp Nat For
Type Transfer Nominal Cnv Cnd Cnv Cnv Cnv Rad
# Option Value FF Opt Opt HTC opt Opt Opt
1]{Dbirect ADD| UCHI VERT SURF |PIPE FLOW| ON
2]Sp Heat g.
Heat Transfer Coefficiaeant Types - Table 2
Min Maoc Convection Condensation
Types Phase Lig Lig Bulk Tamp Bulk Temp
* Oopt Fragot Fract Model FF Modeld FF
1 VAP Tg-TL Th-Tw
Heat Transfer Coefficient Typres - Table 3
Char. Nat Conv For Conv Nom Mindmum
Tyre Leangth Coef Exp Coaf Exp Vel Vel Conv HITC
» (£t) FF FF FF FF (£t /s) FF (B/h=-£2-F)
DEFAULT
HTC Tyvpes - Table 4
Total Paak Inicial Post-BD
TYyPe Healt Time Value Direct
L ] {(Btu) {(sec) (B/h—-£2-F) rr
1
2
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reackor Bull
103/ )

s

1996 12:34:13
IC Version 8.0a(QA) - April 1968

Exhaust Rate (LOCA Case A - Summer)

Thermal Conductor Types
Type Thick. 0.D. Heat Heat
# Description Geom (in) (in) Regions (Btu/ft3-s) FF
1 1.5 FT THK CONC | WALL 18. 0. 4 0.
2 3/8 IN STEEL WALL 0.375 0. 1 0.
3 CORE SPRAY MOTO | ROD 18. 386. 1 0.85] 32
4 RHR PUMP MOTOR ROD 21. 42. 1 0.9] 32
5 FRVS FAN MOTOR ROD 12.1 24.2 1 0.803] 32
Thermal Conductor Type
1
1.5 PFT THK CCONCRETK
Mat . Bary . Thick Sub- Heat
Region * (in) (in) regs . Factox
1 3 O. 1.296 4 0.
z 3 1.2%¢6 2.592 4 0.
3 3 3.888 7.0856 4 0.
4 3 10.944 7.056 4 O.
Thermal Conductor Type
2
3/8 IN STEEL
Mat . BA&ry . Thick Sub~ Heat
Region * (in} {in) regs. Faatorx
1 4 o. 0.375 2 o.
Thermal Conductor Type
3
CORE SPRAY MOTOR
Mat . Bdry . Thiok Sub— Heat
Region #* (in) (in) regs. Factor
1 s 0. 18. 10 1.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

B Exhaust Rete (LOCA Case A - Summer)
f03/199% 12:34:13
GOTHIC Varsion 8.0a(QA) - April 1988

Thermal Conductor Type
4
RHR PUMP MOTOR
Mat. Bdry. Thick Sub- Heat
Ragion # {in) (in) regs. Factor
1 5 c. 21. 10 1.
Thermal Conductor Type
S
FRVE FAN MOTOR
Mat . BAxy . Thick Sub— Heat
Region * {in) (in) rege. Factox
1 [ [+] 12.1 10 1.
Materials
Tvpe # Description
1 COPPER FINS
2 STAINLESS STEEL
3 CONCRETE
4 STEEL HEAT SINKS
s C8/RHR MOTOR COMPOSITE
6 FRVE MOTOR CCOMPOSITE
Material Tyvpe
1
COPPER FINS
Tamp . Dansity Cond. Sp. Haat
(F) {lkm/£c3) (Btu/hr-£ft-F) {Btu/lbm~-F}
120. 559. 225 . 0.108
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QUTSTANDING CHANGES MUST BE ATTACH
S0 £D FOR WORKING COPY

Reactor Buiiding Exhaust Rate (LOCA Casa A - Summer)
/03/1999 12:34:13
GOTHIC Version 6.08(QA) - April 1968

Material Type
2
STAINLESS STEEL

Tenp . Dengity Cond. Sp. Heat
(F) (1bm/£ft3) (Btu/hr-ft-F) (Btu/lbm-F)
120. 490. 9. 0.11

Material Typwe
3

CONCRETE
T e . Dansity Cond. Sp. Heat
{F) (llm/££3) (Beu/ hr-£c-F) (Btu/lbm-F)
120. 150. 1.04 0.156

Material Types
4
STEEL HEAT SBINKS

Temy - Dansity Cond . 8S8p. Heat
(F) (lm/££3) (Btu/hr-ft-F) (Btu/lbm~F)
120. 490. i18. 0.11

Material Tyye
[
C8/RHR MOTOR COMPOSITE

Tary . Danmsity cond. Sy . Heat
(F) tllkm/Z£3) {(Btu/hr-2t-F) (Btu/lkbm-F)
120. 165. 3. 0.1
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

17
Reactor Buil Exhaust Rate (LOCA Cass A - Summer)
703/1998 12:34:13
GOTHIC Version 8.08{QA) - April 1668
Material Type
6
FRVS MOTOR COMPOSITE

Temp . Density Cond. Sp. Heat

(F) (lbm/ft3) (Btu/hr-ft-F) (Btu/lbm-F)

120. 137.4 3. 0.1
Cooler/Heatexr
Heater on ottt Flow Flow Heactc Heat
Coolar Vol. Trip Trip Rate Rate Rate Rmte Phs Ctrly

» Description * #* #* (CPFM) Fr (Btu/s=) FF opt Loc

iH FRVS FAN HEAT 29 97.63 vTI 28

2H HEART ROOM 3 3 1. 2 vTI 3

3H EQF HEAT RM 4 4 1. 3 vTI 4

48 FAN HEAT RM 4 4 1 14 24.66 vTI 4

SH EQF HEAT RM 5§ s 1. L) vTI S

SH FAN HEAT RM S S 2 1s 24.66 VT S

7H EQP HEAT RM 6 [ 1. =3 VTI &

8H FAN HEAT RM 6 6 3 16 16.25 vTI 6

9H EQF HEAT RM 7 7 1. & vrI 7
10K FAN HEAT RM 7 7 4 17 16.25 vrr 7
11H EQPF HEAT RM 8 8 1. 7 vITI 8
12K FAN HEAT RM 8 8 < 1B 16.25 VvTI 8
13K EQF HEAT RM 9 9 1. 8 vIrT 9
14K FAN HEAT RM 9 9 13 15 16.25 vVTI 9
1SH EQP RT. RM 10 10 1. 9 vTI 10
16H FAN HT. RM 10 1¢ 7 20 312.33 VTI 10
17H EQP HT. BRM 11 21 1. 10 vTI 11
184 FAN HT. RM 11 11 21 4.3 v 11
19H SUPP POOL HT - 1. a9 vTI 12
20H MCC RM 13 HEA 13 1l. 12 vTIx 13
2AH RM 14 HEAT 14 1. 13 Vv TI 14
22H RM 15 HEAT 1is 1. 14 vTI 15
23H EQP HT. RM 16 1ls 1. 1s vTI 16
24H FAN HT. RM 16 16 -4 22 12.62 vTI 16
25H HEAT ROOM 17 17 1. 16 vrI 17
26H HEAT ROOM 18 is 1. 17 vITI 1is8
27H HEAT ROOM 19 19 1. 18 vTI is
28K HEAT ROCM 20 20 1. 19 v 20

GU-0013, Revision 4
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor Bukl
Ma‘_/oan
GO

999 12:34:13
HIC Version 6.0a(QA) - April 1908

Rate (LOCA Case A - Summaer)

18

Cooler/Heater
Heater On Off PFlow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ctrilr
# Description # # ¥ (CFM) FF (Btu/s) FF Opt Loc
29H HEAT ROOM 21 21 1.] 2¢ V11 21
30H |HEAT ROOM 22 22 1.0 21 |vTI} 22
31H |HEAT ROOM 23 23 1.] 22 jvTi|{ 23
32H HEAT ROOM 24 24 1.fF 23 VT 24
33H {HEAT ROOM 25 25 1.] 24 jVTI] 25
34C |RM 4 COOLER 4 1 14 8.64| 25 {VTE 4
35C |RM 5 COOLER 5 2 15 8.64| 25 |VTE 5
36C |RM & COOLER 6 3 16 €.23) 25 |VTE 6
37C RM 7 COOLER 7 4 17 6.23] 25 |VTE 7
38C RM 8 COOLER 8 5 18 6.23] 25 |VTE 8
39cC RM 9 COOLER 9 5 19 6.23] 25 |VTE 9
40C [RM 10 COOLER 10 7 20 4.32| 25 |VTE|] 10
41C |RM 11 COOLER 11 8 21 1.8 25 |VIE] 11
42C |RM 16 COOLER 16 9 22 5.66] 26 |VTE] 16
43H frvs heater 27 12 13 379.2 VTIf} 27
44H EQP HEAT RM12 12 1.} 30 {VTI 12
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor Building Exhaust Rate (LOCA Case A - Summer)
03/19990 12:34:13

Ma
GOTHIC Version 6.0a(QA) - April 1968

Heat Exchangers - Table 1
Heat HX Prim Scnd Cpld
Ex. Type Flow Flow HX
# Description # Path pPath #
1H |FRVS REC. COOLE 1 46 | SPEC
Heat Exchangers - Table 2
Heat Scondy Scendy Sondy Sondy Ext . Ext . Ext . Ext .
Bx. Flow Flow T ey T amp Flow Flow Haat Heont
# (lbam/a) FF (F) PF (lken/m) FF (Btu/=) FF
1H a11.1 o] 100.
Haat Exchanger Types - Table 1
HX rasses Tube Thick- Wall
TYpPs or Mat . ness Aran
» Oopticn Zones * (in) {££2)
1 FAN COOLER 8 2 0.035 1095.6
Heat Exchanger Types - Table 2
HX Flow Ryda. Tot. S. H.T. H.T. Fouling
Type Fin Ares Diam. Araa Coef Coeaf Resistancea
* Side Typwe {£t2) (in) (ft2) curv Type (h-f2-F/B)
1 prim | SHER 58.32 0.625 20301.1 BUIL O.
S8ECC | NONE 0.26% 0.5585 930. BUIL Sa~004
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QUTSTANDING CHANGES MUST BE ATTA
20010717 CHED FOR WORKING COPY

Reactor Buildl Exhaust Rate (LOCA Case A - Summar)
703/1909 12:.34:13
GOTHIC Version 6.0a{QA} - April 1908

Heat Exchanger Types - Table 3
Fin Parameters
HX Fin Pin Thick~- Surf.
Type Mat. Diam. Length ness Area
# Side Type % {in) {(in} (in) (£t2)
i PRIM 1 0. 0.4375 0.007 19214.
saco 0 0. 0. 0. 0.
Component Trips
Trip Senme Ssnsox Sensor VY. Set Delay Reat Cond Cond

* Var. 1 Loc. 2 Loc. Limic Point Time Trip Trip Tvpe
1 GAs T 4 UPPER 115. 0. 14 AND
2 GAS T 5 UPPER 118. 0. 1s AND
3 GAS T € UPPER 115. 0. 16 AND
4 GAS T 7 UPPER 1185. o. 17 AND
5 GAS T 8 UPPER 115. 0. 18 AND
€ cAs8 T 9 UPPER 115. o. 15 AND
7 GAS T 10 UPPER 115, o. 20 AND
8 GAS T 11 UPPER 118. o. 21 AND
9 GAS T 16 UPPER 104. 0. 22 AND
10 | PRESS 3P 25 UPPER o. 0.

11 TIME UPPER 45. 0. AND
1z fjconT 5 UPPER 60. 0. 13 AND
13 CONT - LOWER 50. 0. 12 AND
14 jeas T 4 LOWER 112.75 o. 1 AND
15 |oas T s LOWER 112.75 0. 2 AND
16 JeAas T 6 LOWER 112.75 o. 3 AND
17 Jaoas T 7 LOWER 112,75 0. 4 AND
18 Jceas T 8 LOWER 112.7% o. ] 22D
19 jeas T 9 LOWER 112.7% 0. 6 AND
20 GAasS T 10 LOWER 112.78 o. 7 AND
21 leas T 11 LOWER 112.75 0. 8 AND
2z joas T 18 LOWER 99. 0. ? AND
23 TIME UPPER 10. 0. AND

GU-0013, Revision 4
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKI
20010717 NG COPY

WBWWH&(LOCAC“A-W)
103/1680 12:34:13
GOTHIC Version 8.0a(QA) - April 1908

Functions

FF# Description Ind. Var. Dep. Var. Points

CLR, SACS 10 | TEMPERATUR | HEAT TRANS

0 Constant - - 1}
1 NO. OF FRVS FAN| TIME (S) |NO. OF FRV 4
2 PIPE CHASE HEAT | TIME (S) BTU/S 4
3 RM 4 TIME HEAT TIME (8) |HEAT (BTU/ 4
4 RM S TIME HEAT TIME (8) [HEAT (BTU/ 4
5 RM 6 TIME HEAT TIME (S) HEAT {BTU/ 4
) RM 7 TIME HEAT TIME (S) |HEAT (BTU/ 4
7 RM 8 TIME HEAT TIME (S) |HEAT (BTU/ 4
8 RM 8 TIME HEAT TIME (S) }HEAT (BTU/ 4
9 RM 10 TIME HEAT | TIME (S) ]HEAT (BTU/ 4
10 |RM 11 TIME HEAT | TIME (S) KEAT (BTU/ 4
11 ] TORUS TEMP TIME (S} |Torus Tewxp 22
12 [RM 13 TIME HEAT | TIME (S) jHEAT {BTU/ 4
13 |RM 14 HEAT TIME (S) |HBAT (BTU/ 4
14 |RM 15 HEAT TIME (S} |HEAT (BTU/ 4
15 |RM 16 TIME HEAT | TIME {S) |HEAT (BTU/ 4
16 |RM 17 HEAT TIME {(S) |BEAT (BTU/ d
17 |RM 18 HEAT TIME (S) |HEAT (BTU/ 4
18 |RM 19 HEAT TIME (S) HEAT (BTU/ 4
19 |RM 20 HEAT TIME (S) HEAT (BTU/ 4
20 |RM 21 HEAT TIME (S} |HEAT (BTU/ 4
21 |JRM 22 HEAT TIME (S) ]HEAT (BTU/ 4
22 |RM 23 HEAT TIME (S) |HEAT (BTU/ 4
23 |RM 24 HEAT TIME (S) [JHEAT (BTU/ 4
24 |RM 25 HEAT TIME (S) |HEAT (BTU/ 4
RM 2
26 |RM CLR, CW 51 F | TEMPERATUR | HEAT TRANS 2
27 IFRVS HT RATE [N |FAN OUTLET | HEAT TRANS 2
28 |exhaust flow cvs BExhaust fl 4
29 jtorus heat (y=x cvd torus heat 2
30 |TORUS (RM 12) L |Time (sec) jHeat {Btu/ 4
31 ]| PDT Output Reactor Bl ]PDT Output 4
32 |Motor Heat TIME (S) [Normalized 8
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

LOCA Case A -
Ma% 1999‘?3%“‘ Summan)
G Version 8.0a(QA) - April 1008

Function
1
NO. OF FRVS FANS
Ind. Var.: TIME (S)
Dep. Var.: NO. OF FRVS FANS OPERATING

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.

0. 0. 10. 0.
17. 4. 1000000. 4.
Function
]

PIPE CHASE HEAT
Ind. Var.: TIME (S}
Deapy. Var.: BTU/S

Ind. Var. Dap. Var. Ind. Var. Dep. Varx.
o. 1B.27 10. 19.27
10.1 lB.15 1000000, 19.15%
Function
3

RM 4 TIME HEAT
Ind. Var.: TIME (8)
Dapr. Var.: HEAT (BTU/S8)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
o. 1.18 i10. 1.18
10.1 12.92 1000000. 12.93
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

dng)dmuRm(LOGACmA Summar)
1mn
ICVmbnSO.(QA) - April 1998

Function
4
RM 5 TIME HEAT
Ind. Var.: TIME (S)

Dep. Var.: HEAT (BTU/S)

™M 7 TIME HEAT
Ind. Var.: TIME (8)

Dep. Var.: HEAT (BTU/S8)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 1.24 10. 1.24
10.1 12.78 1000000. 12.78
Function
RM & TIME HEAT
Ind. Var.: TIME (3)
Deap. Var.: HEAT (BTU/S8S)
Ind. Var. Dep. Vax. Ind. Var. Dep. Var.
o. i1.98 10. 1.98
10.1 3.21 1000000. 3.21
Funation

Ind. Var. Deap . Vaxr. Ind. Var. Dep. Vaxr
0. 1.98 10. 1.98
10.1 3.14 1000000. 3.14
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reactor Bxhaust Rata (LOCA Cass A - Summer)
May/03/1999 12:34:14
GOTHIC Version 8.0a{QA) - April 1908

Function
7
RM 8 TIME HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)

RM 9 TIME HEAT
Ind. Vax.: TIME (8)
Dep .- Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 1.05 10. 1.05
10.1 4.54 1000000. 4.54
FPunction
8

9
RM 10 TIME HEAT
Ind. Var.: TIME (8)
Dep. Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. Ind. Vax. Dep. Var.
0. 2.05 10. 1.05
10.1 2.57 1000000. 4.57
Function

Ind. Var. Dep. Var. Ind. Var. Deap. Var.
0. 7.5%5 10. 7.5%
10.1 28.54 10000600 28.54
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor Bui
Ma{rlgal19991 3414
GO

IC Varsion §.0a{QA) - April 1908

Exhaust Rate (LOCA Case A - Summaer)

Function
10
RM 11 TIME HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. S.41 10. 5.41
10.1 17.05 1000000. 17.05
Funietion
11
TORUS TEMP
Ind. Var.: TIME (S)
Dey. Var.: Torus Temp F
Ind. Var. Dap . Varx. Ind. Var. Dep. Var.
O. 96. 20. i121.
40. 131. 60 . 134.
100. 138. 200. 142.
400. 150. 600, 159.
800. 163, 10040. 167.
2000. 181. 3000. 187.
4000. i91. 5000. 194.
7000. 158. 9000. 202.
11000. 204 . 13000, 205.
16000, 207. 19€00. 209.
22000. 210. 1000000, a10.
Function
12
RM 13 TIME HEAT
Ind. Var.: TIME (3)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
O. 11.09 i10. 11.08
10.1 7.3 1000000. 7.3
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Exhaust Rate (LOCA Cass A - Summer)
%H 1%&1 '34:14
GOTHIC Version 8.08{QA) - April 1008

Function
13
RM 14 HEAT
Ind. Var.: TIME (S}
Dep. Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 21.49 10. 21.49
10.1 1.83 1000000. 1.83
Function
14
RM 15 HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)
Ind. Varx. Dap. Var. Ind. Var. Dep. Var.
O. 22.02 10. 22.02
10.1 2.23 10060000 2.23
Function

1s
RM 16 TIME HEAT
Ind. Varx.: TIME (8)
Dep . Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. Ind. Var. Deap. Var.
0. 140.47 10. 140.47
0.1 151.57 1000000, 151 .57
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Ma 14:34:14
GO

F%sxw&mmzsmluﬁhnuanc-oA-&nmnn
Tl
IC Version 6.0a{QA) - Apeil 1008

Function
16
RM 17 HEAT
Ind. Var.: TIME (S)

Dep. Var.: HEAT (BTU/S)

pE-)
RM 19 HEAT

Deap. Var.:

Ind. Var.: TIME (38)

HEAT (BTU/S)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 30.76 10. 30.76
10.1 28.47 1000000. 28.47

Funation

17
RM 18 HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/8)
Ind. Var. Dap. Var. Ind. Var. Dep. Var.

O. 26.85 10, 26.85
10.1 17.98 1000000. 17.98

Function

Ind. Vax.

Dep. Var.

Ind. Var.

Dep. Var.

0.
10.1

15.89
7.84

10.

10Q0000.

15.89
7.04

27
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor Bu

ey

Exhaust Rate (LOCA Case A - Summer)
960 12:34:14
Version 8.08(QA) - April 1906

Function
19
RM 20 HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BRTU/S)

RM 22 HEAT
Ind. Var.: TIME (8)
Dap. Var.s HEAT (BTU/S)

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
a. 58.81 10. 58.81
10.1 23.65 1000000. 23.65
Function
20
RM 21 HEAT
Ind. Var.: TIME {(8)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dap. Var. Ind. Var. Dep. Var.
0. 55.2 10. 55.2
10.1 9.12 1000000. 9.12
Function
21

Ind. Var. Depy. Var. Ind. Var. Dep. Var.
O. 13.62 10. 13.62
10.1 11.62 1000000. 11.62

GU-0013, Revision 4
Attachment 2
Page 223of 2-¢o



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING CCPY
20010717

!humx&im?Eﬁunuﬂﬂ.ﬂOGAc-nA-Summﬂ
May/C3/1969 12:34:14
GOTHIC Version 8.0a8((A) - April 1668

Function
22
RM 23 HEAT
Ind. Var.: TIME (8)
Dep. Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.

0. 38.38 10. 38.38
10.1 25.76 1000000. 25.76
Funation
23

RM 24 HEAT
Ind. Var.: TIME (8)

Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. Ind. Var. Dey. Var.
0. 31.44 10. 31.44
10.1 17.15 10000D0. 17.15%
Function
24

RM 25 HEAT
Ind. Var.: TIME (8)
Dep. Var.: HEAT (BTU/S8)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 220.43 1¢0. 230.43
10.1 g84.9 1000000. 84.8
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Fhumx&im?Enuuuﬂdnuockc-mk-&mmnd
May/03/1999 12:34.14
GOTHIC Version 6.0a(QA) - April 1908

Function
25
RM CLR, SACS 100F
Ind. Var.: TEMPERATURE (F)
Dep. Var.: HEAT TRANSFER RATE (BTU/S)

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. -100. 200. 100.
Function
26

RM CLR, CW Si F
Ind. Var.: TEMPERATURE (F)
Dep . Var.: HEAT TRANSFER RATE (BTU/8)

Ind. Var. Depy. Var. Ind. Var. Dep. Var.

51. 0. 181. 100.

Funotion
27
FRVS HT RATE [NOT USED)]
Ind. Var.: FAN OUTLET TEMPERATURE (F)
Dep. Var.: HEAT TRANSKFER RATE (BTU/S8)

Ind. Var. Dep. Var. Ind. Var. Dap. Var.
0. -23.88 200. 23 .88
Function

28
eaxnhrust f£low
Ind. Var.: Control Varisble 8
Dep. Var.: Exhaust floew rate {cfs)

Ind. Vax. Dep. Var. Ind. Var. Dep. Var.

-1000000. o. -1. 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Exhaust Rate (LOCA Case A - Summer)
!'_H19991 :34:14
GOTHIC Version 6.0a{QA} - April 1908

Function
28
exhaust flow
Ind. Var.: Contrel Variable 8
Dep. Var.: Exhaust flow rate (cfs)

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.

i. 165. 1000000. 165.

Function
29
torua heat (yex)

Ind. Var.: contreol variable 4

Dap. Var.: torus heat ty rate (Btu/sec)

Ind. Varx. Dap . Var. Ind. Var. Dep. Var.
-1000000. -1000000. 1000000. 1000000,
Function
30

TORUS (RM 12) LIGHT AND PIPING HEAT

Ind. Var.: Time (sec)

Dep. Var.: Heat (Btu/sea)
Ind. Var. Dep. Var. Ind. Var. Dap. Vaxr.
O. 10.25 10. 10.25
10.1 81.41 1000000, 81 .41
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

32
Reactor Bui Exhaust Rate (LOCA Case A - Summer)
May/03/1990 12:34:14
GOTHIC Version 6.0a{CGA) - April 1908
Function
31
PDT Output
Ind. Var.: Reactor Bldg DP {(in.w.g.)
Dep. Var.: PDT Output (in.w.g.}
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
-1000. -1, -1. -1.
1. 1. 1000. 1.
Function
32
Motor Heat
Ind. Var.: TIME (8)
Dep. Var.: Normalized Heat Generation Rate
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
o. 0. 10. 0.
10.1 10. 1. 6.06
13. 3.25 13, 1.56
14. 1. 1000000, 1.
Contrel Variables
Fune. Initial Coesft, Coeff. Upd. Int.
#* Description Form Value G al Min Max Mult,
1 Sanmor Tube P =um a. 27.7 ~-14.7 [ -1e+0C3 las+032 0.
2 axh. £flow rat Aiv o, 60. 0. ]| -1e+03 la+032 0.
3 torus temp. tfuna 9¢&. 1. 0.1 -1a+03 1e+032 0.
4 torus ht rate sum o. 13.32 0. -1e+C3 ] le+032 o.
s frve xel. hum div 50. 100, C. ~-1e+03 le+032 0.
€ inleakage £1. mum o. 60, 0. ]| -14+03 | 1@+032 o.
7 PDTout ~setpt aum 0. 1. 0.5 | ~1a+03 la+032 0.
8 PDIC-9426 B5UM rrointc 0. 1. 1. ] -%Le+03 le+032 0.
9 PODT-9%426 OUT cfuna 0. 1. 0. f~-1la+03 le+032 o.
10 MCC Arsa Prea sum 0. 27.7 -14.7 | -1a+03 i1m+032 0.
11 FRVS Vent Fm suam 0. 7.7 -14.7 | ~1e+03 1e+032 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor

1990 17

Exhaust Rade (LOCA Case A - Summer}

34:14

T
GOTHIGC Version 8.0a{QA) - April 1968

FPunction Components
Control Variable 1

Sensor Tube Penetration Pressure (177 ft)

sum
Y=G*(a0+alXl+a2X2+...+anxn)

Variable
location

Gothic_s
Name

Coef.

cvV24

Function Componants
Control Variable 2

axh. flow rate
Aiv

YuG* (a0+a2X2) /(&alX1)

Gothic_ = Varisble

Name location

Coat.

Vi

wgine «J 61

Function Componaents
Contrel Variable 3
corus tamp.

cfunc

YuG*interp (X1, cablex2)

Gothic_ = Variable

Name location

Coaf._

timeat oM

DCl1
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OUTSTANDING CHANGES MUST BE ATT
20010717 ACHED FOR WORKING COPY

RmuthdkhgEahunaﬂu-ﬂxxylunaA-Sunmnﬂ
Ma%.mhm 12:34:14
GOTHIC Version 8.0a(QA) - April 1906

Function Components
Control Variable 4
torus ht rate
sum
Y=C* (a0+alX1+a2X2+...+anxn)

Gothic_s Vvariable Coef.
# Name location a
1 cvval cv3 1.
2 temv cViz -1.

Function Components
Controel Variaklae 5
frvs rel. hum

daiv
Y=G* (mD+a2X2) / (®1X1)

Gothic_= Variable Coaf.
#* Name location -
1 paatY cVv2s 1.
2 Ppesteaam cv28 1.

Function Companents
Contreol Variable &

inleaxage £1l.

aum
VaG* (0+A1X1+a2X2+ . . . +80KN)
Gothic_ = Variable Coef.
# Naune location -
1 wginc <J 65 14.013
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Exhaust Rate (LOCA Case A - Summer)
%H uw91 :34:14
GOTHIC Version 6.0a(QA) - April 1968

Function Components
Control Variable 7
PDTout-setpt
sum
Y=G* (a0+alXl+a2X2+...+anXn)

Gothic_s Variable Coef.
# Name location a
1 cvval cvsy 1.

Fuanction Components
Control Varisbla 8
PDIC-9426 SUM
proint
Y=G* (AO0Xleal*inteayg (X1ld4L) )

Gothic Variable Comf .
#* Name location n
1 avval w7 0.01867

Function Congonants
Control Variakble $
PDT-9426 OUT
tfune
Y=G*intearp (X1, tableX2)

Gothic_=s Variable Coef.
L 4 Namea locatian -
cvval cvl 1.
2 - DC31 1.
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DUTSTANDING CHANGES MUST BE ATTACHED FOR WORK
e ORKING COPY

Ma!
(c9)

Building Exhaust Rets (LOCA Case A - Summar)

FO3/1908 12:34:14

Varsion 5.06(QA) - Apsil 1908

Function Components
Control Variable 10
MCC Area Pres
sum
Y=G* (a0+alX1l+a2X2+. ..+anxn)
Gothic_s Variable Coef.
# Name location a
1 p cv13 1.
Function Components
Contrel Variable 11
FRVS Vent Rm P
sum
YmGE* (a0+alX1+a2X2+. . . +anXn)
Gothic_s variadble Coef.
[ 4 Name location [y
1 -] aval 1.
Volume Initial Conditions
Vmpor Liquia Relative Ligquia Ice Tca
Vol Prassure Tenup - Tarmgp . Humiditcy Volume VYolume Surf.A.
* (paim) (F) F (%) Fraation Fract. (££2)
dat 14.693 94 . 84. 50. O. 0. 0.
1 14.693 54. 54 . 50. 0. 0. O.
2 14,693 108. 104 . 50. 0. 0. O.
3 14.72 79. 79 . 50. o. 0. 0.
4 14.745 79 . 79 . 50. 0. o. 0.
5 14.745 84 . 84. 80. o. O. C.
& 14.745 84. ad. 50, o. . 0.
7 14.748 84 . 84 . 50. 0. 0. 0.
8 14.74 81 . 81. 50. o. 0. o.
9 14.74 81. 8l . 50. o. 0. 0.
10 14.745 102. 102. 50. 0. 0. 0.
13 14.745 104 . 104 . 5G. Q. 0. O.
iz l14.74 4. 94 . 50. 0. 0. O.

GU-0013, Revision 4
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

bemx&ﬂm?ENMuuHuDUDGAQnoA-&mmnﬁ
1999 12:

ggpm

34:14

HIC Version 6.0a(QA) - April 1908

vVolume Initial Conditions
Vapor Liquid Relative Liquiad Ice Ice
Vol Pressure Temp. Termp. Humidity Volume Volume Surf.A.
# {psia) (F) F (%) FractionFract. (ft2)
13 14.733 85. 85. 50. 0. 0. 0.
14 14.733 93. 93. 50. 0. 0. 0.
15 14.733 87. 87. 50. 0. 0. c.
16 14.72 98. 98. 50. 0. 0. 0.
17 14.72 92. 92. 50. 0. 0. 0.
18 14.72 87. 87. 50. g. 0. 0.
19 14.71 104. 104. 50. 0. 0. 0.
20 14.707 8S. 85. 50. c. 0. 0.
21 14.704 95. 95, 50. 0. Q. 0.
22 14.704 110. 110. 50. 0. 0. 0.
23 14.693 98. 98. 50. 0. C. G.
24 14.693 83. 83. 50. 0. 0. 0.
25 14.656 10S. 105. 50. 0. 0. 0.
Initial Gas FPressure Ratios
Vol Alr
* Gas 1 Gas 2 Gas 3 Gas 4 Gas 8 Gas € Gas 7 Gas 8
def 1. Q. o. 0. 0. o. Q.
1 1. C. a. - 0. o. 0. Q.
2 1. O. 0. 0. 0. o. o.
3 1. 0. 0. . 0. 0. 0. 0.
4 1. 0. 0. 0. 0. 0. 0.

GU-0013, Revision 4
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20010717

FleacerxﬂdngExhde(LOOACon&mnnr)
103/1999 12:34:14
GOTHIC Version 8.0a(QA) - April 1968

Initial Gas Pressure Ratiocs
Vol Air
# Gas 1 Gas 2 Gas 3 Gas 4 Gas 5 Gas 6 Gas 7 Gas 8
5 1. 0. 0. 0. 0. 0. 0. 0.
6 1. 0. 0. 0. 0. 0. 0. 0.
7 1. 0. 0. o. 0. 0. 0. 0.
8 1. 0. ¢. 0. 0. 0. 0. 0.
9 1. 0. 0. 0. 0. 0. 0. 0.
10 1. 0. 0. 0. 0. 0. 0. 0.
11 1. 0. 0. 0. 0. 0. 0. 0.
12 1. G. 0. 0. 0. 0. 0. 0.
13 1. 0. 0. 0. 0. 0. 0. 0.
14 1. 0. 0. 0. 0. Q. 0. 0.
15 1. 0. c. 0. 0. 0. 0. e.
16 1. 0. 0. 0. 0. 0. o. 0
17 1. 0. 0. a. 0. 0. 0. 0.
18 1. 0. 0. 0. 0. 0. 0. 0.
19 1. 0. 0. 0. 0. 0. 0. a.
20 1. 0. 0. 0. 0. 0. 0. 0.
21 1. 0. 0. 0. 0. 0. 0. 0.
22 1. 0. 0. 0. 0. 0. 0. 0.
23 1. 0. 0. 0. 0. 0. 0. 0.
24 1. 0. 0. 0. 0. 0. 0. 0.
25 1. a. 0. 0. g. 0. 0. 0.
Run Contrel Parametars (Seconds)
Timm o ol DT End Print Graph Max Dunp
Int Min Max Ratio Time Int Int CcPU Int
0.001 1. 1. 3600. j18000. 10. 5000. 0.
2 0.001 2- 1.f18000. J18000. 100. 5000. 0.
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20010717

Roactor Exhaust Rate (LOCA Case A - Summar)
ga&mnm1 3414
HIC Version 8.0a(QA) - April 1908

Solution Options

Time Sclution Imp Conv Imp Iter Pres Sol Pres Conv Pres Iter

Dom Method Limit Limit Methed Limit Limit
1 |SEMI-INMP 0. 1] DIRECT 0. 1
2 [ SEMI-IMP 0. 1] DIRECT 0. 1

Run Options
Paramaeter Value
Rastart Time (sec) [¢]
Restart Time Step # [+
Rastart Time Control NEW
Ravaporization Fraction DEFAULT
Heterogenocus Nucleation INCLUDE
Minimum HT Coeff. 0
Refarance Prassure IGNORE
Forced Ent. Drop Diam. Q.00833
Vapor Phase Head Correction INCLUDE
Kinetic Energy IGNCRE
Vapor Phase INCLUDE
Ligquid Phase INCLUDE
Droy Phose INCLUDE
Force Equilibrium IGNORE
Drop-Lig. Conversion INCLUDE
QA Logaing OFF

Ice Condanser FParameters

Initial Bulk Surface Aresa Heat
Teamp . Dansity Multiplier Transfer
(F) {lbm/£c3) Frunction option
is5. 33.43 UCHIDA

GU-0013, Revision 4
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKI
20010717 ORKING CoPY

Reactor Building Exhaust Rate (LOCA Case A - Summer)
May/03/1999 12:34:14
GOtl'HlC Vorsion 6.0a(QA) - Apil 1968

Graphs
Graph Curve Number
* Title Mon 1 2 3 4 5
1 Tv1 ™2 TV3 V4 VS
2 V6 ™VT TV8 ™9 TV1C
3 ™11 ™v12 TV13 TV14d TV1S
4 TV16 V17 ™vise TV1S TVZ0
5 TV21 TV22 TV23 V24 TV2S
6 TEMPERATURES AT TV26 T™v27
7 RELATIVE HUMIDI RH26 RH27 RH28
8 FRVS FAN FLOW R FVdé6
9 RB Exhaust (acf cv2
10 |Vent Flow to At Fvel
11 Pregsure at Sen cvl
12 Inleakage Flow cvé
13 Pressurée Error cv?
14 Controller Outp cv8
15 |PDT Cutput (in. cv9
16 |MCC Area Pressu cvl(
17 FRVS Vent Room cvll
Noncondensing Gases
Gas Deacription Symibol TVPe Mol - Lannard-—-Joneas Parmamatars
No. Weight Diameter e/K
(Ang) (K)
1fAair Alx POLY 28.97 3.617 97.
Noncondensing Cases - Cp/Visc. Equations
Cms (= -] Ecruation (Required) Visc. Eguation {Optional)
No. Train Tmax cp Tmin Tmase Vviscomitcy
{(R) (R) (Btu/lbm-R} (R) (R} {1/ £t-hr)
1 360, 2280. 0.238534-6.2006
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20010717

Reactor B Exhaeust Rate (LOCA Case A - Summar)
khyl;le'SI19991 4432 .
GOTHIC Version 8.0a{QA} - April 1908

! '-l’r‘i}le TV2 TV3 TVv4 TVS
AA
g #0488

J

4 H
H H H :
: : : H
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. : : P gl t L T
[} H : . o ae AEE :
-— : : .f-‘”' "7 3
— AT XY -+ f# w-. - 'lll.tllIll_lIilllllli!l‘!‘t\&il\li’.‘i\‘i\ﬂh\“\
- . . . .
[i ~ 5 H \ :
— " : H H
H H :
[+] H > et et L umen_stern, s yed
T T p— + 0
n ' :
E! ' :
=1 oV PO, bearensosannnennee freeererernenosens Serrraronsasansaes
Eg. : : ;
: H H
! H :
H H H
’ H
E H . .
H H :
[+ H
— : :
................. LN S Py S R T ST TR I
. +
. H
H H
14 H
H H
H H
H H
H : .
: H !
H : .
H : :
. . H
................. '...-----........-,..--" veevsevencefrsrannenannsstans
4 H 4
H H 4
H : :
H H H
H H
H H
:
H H
. H H
o : H : :
™~ Akt 2 % 1 a2 2 1 PN B SN R UM W B | [ S T N

0 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3

GOTHIC 6.0a(QA) Apr/23/1989 07:12:30
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20010717

Reactor Buiking Exhaust Rete (LOCA Case A - Summar
Ma%/oanm 12:44:32 . )
GO Version 8.0a{QA) - April 1968

Temperature (F)

Title
.Tvé Tv7 Tv8 TV TVi0
S RCSeIE 0
] S S S R
I R N SO SR
Of om—"1T : :
g Fasevemnenansanans ressnesaranananes T
H i : :
| 2 B N
=] eeeeereceennees gt ’_)r ..............
: T
S[ R S—
’ /./’
8‘ r 41 L y's i L L 1 A i 1 i A 'l i i 8. L i - L 1
0 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3
|LGOTHIC 6.0a{QA) Apr/23/1998 07:12:30
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20010717

nEExh-utho(LOcAcauA Summer)
/0@19901
IC Version 6.0a(QA} - April 1908

3 Thle
Vi1 TV1i2 TV1i3 TVi4 TVis
GH—hK- WX — AT — ] ]
3 T N
- e E ................. ? ................. ? ......... :-...-:;E.;.-._.._.w_—uq
= : : P et
: H— : :
o e e AL W esesnvsornen O R e A AL L Tesrrsscecacnnnann
s S A i : :
2 [ . ; : :
= ] A A e S
M Y 4 : : :
o % 1 1 .1 &£ 1 2 ¢ 0 2 1 0 ¢ ¢ £ 2 x L 3 i LI 1
0 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3
GOTHIC B.0a{QA) Apr/23/1968 07:12:30
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20010717

Exhaust Rate {LOCA Case A - Summar)
Nanioa/ 000 134438
GOYT'ch Version SOG(QA) - April 1908

4 Title
TVi6 TVi7 Tvi8 TVi9 TV20
S e /0 F)

: 13 L3 L

w0 : : :

O s Jeeremneernnannes EUUOTOUURL U URUUIS T
c T e e
g’ . L] . : I
@ ‘ ki '
= > 11 ‘ 1 | ‘ ‘ ' '
= S UL IR
— Al & i —— — s -
8. ” —— - - : H
g u’. I : s
’- ) Fyeoveceoarnene .--.-.........-..._....,“,,".Mﬂn'ﬂnunuuuw::.:..::us:

R o i .
8 :.' ............... $ervecrensavracines ferrersonrncnnnroe Jeraenacconsesorer poronrarrancessnse

H H
H
mLlllillllillllllllllllll

0 3.8 7.2 10.8 14.4 18.
Time {sec) X10e3

GOTHIC 6.0a(QA) Apr/23/1988 07:12:30
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20010717

Reactor Building Exhaust Rate (LOCA Case A - Summer)
!m«_,ﬂgoce 12:44:34
GOTHIC Version 8.0a(QA) - April 1968

5 Title
TVl TV22 Tv2d Tva4, TV2S
SH—- W3- — 40— ‘
- ] — S— S— S S—
o I S
g gfl———i——rdm———r———
m ] . ................. frasmseesaeseeness .” .................
m. ..... I ST S i St
v : ceestecsenscarsersare Qromesesasusenrees esversersanresavel
£ N APRRETE foracnsraseees : ;
At 3 : i ;
- m .. m ..... ﬂwﬂ ............... e a". .................
w m e e — mil.|1|.l|m. lllllll
...... - v.ha..t.\.wllcl- R e e LICIITITITE! ITATIRLEI L Al
o : : i H
Ol a2 J 1 L 4 1 2 1 1 A Lot 2 L L) A Al
0 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3
GOTHIC 6.0a(QA; 723/1960 07:12:30
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20010717

Reactor Building Exhaust Rate (LOCA Case A - Summer)
May/03/1999 12:44:34
GO"HIG Version 6.0a(QA) - April 1888

l6 TEMPERATURES AT INLET AND QUTLET OF FRVS COOLER

Temperature {F}

95.

8‘ 1 2 2 il i i L L 1 i | S W 1 i 1 A L 1 i F S W W Y
0 3.6 7.2 10.8 144 18.
Time (sec) X10e3

GOTHIC 6.0a{QA) Apr/23/196@ 07:12:30
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20010717

Raacerﬂting Exhaust Rase (LOCA Cass A - Summer)
MaHIOSI19991 4435

IC Version 6.06(QA} - April 1988

7 RELATIVE HUMIDITY AT iINLET AND OUTLET OF FRVS CPOLE

Relative Humidity (%)

3.6 7.2 10.8 14.4 18.
Time (sec) X10e3

GOTHIC 6.0a{QA] Apr/23/1690 07:12:30
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Floori/1096 13

Exhaust Rate (LOCA Case A - Summer)

GOTHIC Version 6.08(QA) - April 1908

Flow (lbm/s)

-150. -100. -50.

-200.

FRVS FAN FLOW RATE
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Reactor Exhauset Rate (LOCA Casa A - Sum
1031999 1958:07 me)
iC Version 6.0a(QA) - April 1908

9 RB Exhaust (acim)
g 22,
% x = : i :
2 :
ul of S N .
2 - :
g 5 v
@ o VU g 1eciecbenenessronsancercberessessnsaneasssbonssssernesessnsbosssamassarasases
g C
:.; o é ..... , ......... ; .
OFb _—
N.. : r'l 1 F A é R F 1 4 i 4 L ] 1 E L 1 3 L i [ ) N Il
0 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3
GOTHIC 8. 960 07:12:30
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28513JANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

Reactor Building Exhaust Rate (LOCA Case A - Summer)

10311909 134435
HIC Varsion 6.0a(GA) - April 1998

Vent Flow to Atmosphere
10 _Fvet

5
3 :

OF e I . r ...............

l‘.‘ : [ L 1 )| ] r L L E L N A L é L 1 L 'l

0 0.9 1.8 2.7 3.6
Time (sec) X103

GOTHIC 8.0a{QA) Apr/23/1996 07:12:30
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20010717

gg!rmim EthRalo(LOCACanA Summer)
HICVmbnGO.(Q\) April 1608

11 ci:qessure at Sensor Tube Penetration (in. w.g.)
=3 +—
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E o
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e
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Time (sec) X1083
GOTHIC 6.0a{QA) Apr/25/1060 07:12:30
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20010717

M%‘ 'EOW“(WWA-W)
103/1 X
g‘brmlcvms.oqm)-m1m

11 Pressure at Sensor Tube Penetration (in. w.g.)
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o : v : .
S
P~ & i
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Reactor Building Exhaust Rate {LOCA Case A - Summer}
May/03/1009 12:44:36
GOYD-HGVmbn B.08(QA) - April 1968

inleakage Flow (acim)

GOTHIC 6.0a(QA) Apr/23/1989 07:12:30
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20010717

Raactor Bull Exhaust Rate (LOCA Case A - Summer)
mw1m1 4435
GOTHIC Varsion 6.0a(CA) - April 1908

13 Pressure Error
cv7

inches water

GOTHIC 6.00{0A) Apr/23/1966 07:12:30
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Reactor Building Exhaust Rate (LOCA Cass A - Summer)
f03/1999 12:44 36
N Vorain 6.08(QA) - Apeil 1998

14 Controller Output

Output inch WG

QOTHIC 6.0a| /23/1908 07:12:30

1 4 'l ] L [l o § '3 'l 2
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Time (sec) X10e3
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20010717

Reactor Exhaust Rate (LOCA Case A - Summaer)
May/03/1999 12:44:36
Qo Version 6.06(QA) - April 1908

15 PDT Output (in.w.g.)
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20010717

Reactor Building Exhaust Rate (LOCA Case A - Summar)
Ma%%ﬂ! <44 36
GO Version 8.0a8{QA) - April 1968
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T 1T 7T ¥ 7
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20010717

MBWEMM(LOCAMA-W)
mgr/g“agm1 44:36
ao Version 6.0a(QA) - April 1908

16 MCC Area Pressure (77 ft)
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Attachment 3
U.S. Coast and Geodetic Data for Reedy Island

1991 - 1996
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OUTSTANDING CHANGES MUST BE ATTACHE o

20010717

R 80;~Zé’7
gsF = 2 C

PELAMORE RIVER BAIIN
01482800 DELANAXE RIVED AT REXRDY IKLAND JETTY, DX

TOCATION.~—Lat 39°30'03%, long 75°34'07=, New Castle County, Hydrologic Uair 02040205, on placfsrm about 0.4
mi downstzeam from Reedy Island near Port Pena.

DRATNAZY AREA.--11,200 mi? approximately,

PERICD OF DAILY RECORD,~-
SPECIFIC CONDUCTANCE: October 1961 to current year.
pH: Fabruary 1970 to curreat yaar.
WATER TEMPERATURE: February 1970 to current yesay,
DISSOLVED UXYCER: Febroary 1970 to current yaar.

TRIMENTATION , ~-Natar-qualicy monltor since Pebzaary 1970. Subsequent to 1986, fncezfaced with data
collection platfomm,

REOGRKS,—~Interruptions in the daily record were doe to instrument malfunctions.

TOR FERICOD OF DAILY RECOUD.~=

SPECIFIC CONDUCTANCE: Maximam, 35,600 microsie=ens, Nov. 15, 1978, minimum, 100 microailemsns, on several
days in 1969, 1970, 1974, and 1978,

pH: Maximoem, 8.9, Mar. 4, 1980; minimom, 5.4, Jec. 32, 1972,
WATER TEMPERATURE: Maxime= 32.5%C, Joiy 23, 1&3‘!; minimum, 0.0°C, cn many days dsring winter,
DISSOLVED OXYGEN: Maximum, 17.1 mg/l, Dec. 16, 19, 19763 minimum, 0.3 =4/L, Sept. 16, 17, 2971,

EXTRIMES YOR CURREMT YEAR .~
SPECIFIC CONDUCTANCE: Haxlm, 30,000 microalezans, Wov. 1l1; minimum, 2,020 miczosiemens, June 22,
pH: Maximum, 8.1, Mar. 5-8, Apr. 13; minimum, 7.0, on many days durlmg year.
WATER TEMPERATURE: Maximun, 29.5°C, July 21; alzimum, 1.0°C, Feb.

DISSOLVED OXYGEN: Maximuz, 4.6 mg/lL, Feb. 21; =infmuwm, 4.6 mgsL, Jnly 18, Auwg, 15.
SPECIFIC CONDUCTANCE, uS/CM § 2% DZSREES CELSIUS, WATER YEAR OCTOBER 1351 O SEPTEMBER 19%2

DAY MAX MIN MEAN MAXK MIN AN VAX MIN MEAN MAX MIN

MEAN
OCTORER NOVEMBER DECEMBER JAHUARY

1 — —— — 26300 17300 zl300 17800 10800 12400 16900 7910 12200

2 —-— -— —— 24006 18200 2°780Q 18700 10700 13600 17100 8220 12100

3 17100 9730 12000 231500 1€a0D 15300 20600  1D%00 15400 19300 3240 12300

4 16700 9690 12100 21800  iE30Q 12400 17500 BEEO 13100 23000 12800 16300

5 17100 9810 12200 23100 16400 e300 1300¢ 2950 9150 21200 11700 16200

3 17100 9910 12200 22908 16300 13200 12900 6020 8500 19500 12000 14900

ki 16200 9750 12100 23400 36600 15100 14800 6080 8790 17100 11200 13500

-] 17600 4780 12500 23400 -6800 15200 14000 57¢0 8479 16200 10200 12200

9 16400 9B€C 12300 WOO0 18200 20000 15000 37170 9110 172400 10300 13100

10 17100 9810 12800 28700 21100 24300 14600 5500 9560 17700 10400 13700
11 17800 10400 13020 30000 13800 24490 14800 5220 9710 17300 8600 12400
12 16900 10100 12800 28700 15300  Z1E00 13300 5220 8330 16500 8230 12500
13 16900 10200 12800 27300 12300 22£30 13500 5140 SOB0 16600 9250 22300
14 17100 10400 13000 7200 3309 23290 13500 4150 3100 18500 9520 14100
15 17900 111040 13600 25700 17800 212090 £5380 3340 4940 12600 1240 3140
16 18200 11000 13800 25000 2300 21320 b ridd] 2290 5140 14200 5330 8780
17 19600 12100 15500 25900 17500 21700 — — ——— 14800 6270 9380
18 2100¢ 11300 16000 27500 15000 22430 —— — — 14400 S440 8240
19 20700 11400 16300 25200 13300 2120 — — —_ 13800 1320 7320
20 21400 12200 14400 25500 1R400 21330 — —— — 18000 5670 $340
21 22000 12500 17200 24400 17:00 20720 —_— ——— — 18100 6180 10200
22 20700 13000 16600 24800 17400 20050 — —_— —— 15500 7170 10§00
23 20300 13400 16000 2J800 317100 202%0 — — —-— 18400 2690 12300
24 21000 12800 16200 25700 €200 15520 — — —— 17500 €730 11400
25 21300 13300 16200 20403 14500 1740 — — -— 10200 4850 6300
26 * 20600 12700 16000 18500 13300 15100 5700 7540 8290 13400 310 83%0
27 20600 23000 16100 20000 12300 1480 13700 7410 10100 15500 4440 971G
28 21100 13200 15400 18600 12500 14% 14200 7190 lodg 15290 6020 $890
23 23700 14700 18500 €300 1300 1335 15100 7240 10500 16800 6710 11600
30 24600 15400 20900 38300 11290 143% 16100 8080 11500 17000 6850 11200
3t 27300 17900 22400 o ——— -_— 19400 ggeoc 13100 14100 7850 12500

MONTE 27300 9690 14300 33000 1100 198 20600 2280 55%0 23000 4320 11500
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DXLANARE RIVER BASIN
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JULY

01482800 DELAMARE RIVER AT REXDY ISLAND JETZY, DE--Continusd
MAX

PH (STANDARD URITS), WATER YEAR OCTOBER 1991 TO SEPTEMBER 1952

DAY MAX MIN MEAN
JUNE
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285
DELAMARE RIVER BASIN
01482600 DXTANARE RIVER AT REEDY IZAHD JETTY, DE--Oontinned
WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1991 TO SEPTEMBER 1992
DAY MAX MIN MEAN MAX MIN MEAN MAX MIR MEAN MAX MIN MEAR
FEBRUARY MARCH APRIL MAY

1 3.5 2.5 3.0 6.0 4.0 S.0 9.0 8.0 8,5 17.0 15.0 16,0
2 3.0 1.5 2.5 6.5 5.5 5.5 9.0 8.0 8.5 18.0 15.5 26.5
3 3.5 2.5 3.0 6.0 5.5 5.5 9.0 7.5 8.5 — -— —
4 3.5 2.5 3.0 6.5 5.5 6.0 9,5 8.0 8.5 — — f—
) 3.0 2.5 2.5 6.5 6.0 6.0 10.0 a.5 9.0 - —— —
6 3.0 2.0 2.5 6.5 6.0 6.5 10.0 8.5 9.0 -— -— —

7 3.0 2.0 2.5 7.0 6.5 6.5 10,5 9.0 3.5 —_ —_— —~— 8
8 3.0 2.5 3.0 8.0 7.0 7.5 11.0 9.5 10.5 — — —-—
9 3.0 2.5 2.5 8.5 7.5 8.0 11.% 10.0 10.5 —— -— —~—
10 2.5 1.5 2.0 8.5 1.8 8.0 12.5 10.5%5 11.0 ~— — —
11 3.5 1.5 3.0 8.5 7.0 8.0 13,0 11.0 11.5 15.% 14,8 15.0
12 3.0 1.0 2.0 8.0 7.0 1.5 13.0 1.5 12.0 16.0 14.0 14.5
13 2.5 1.5 2.0 a.0 7.0 7.5 13,0 11.0 1.5 1.5 14,5 15,5
14 4.5 2.0 3.0 1.5 7.0 1.0 13.5 11.0 12,0 17.0 15.0 16.0
15 3.5 2.5 3.0 7.5 6.5 7.0 13.5 12.0 12,8 16.5 16.0 16.0
16 5.0 3.0 4.0 7.5 6.0 6.5 12,5 12.0 12.0 16.0 16.0 16,0
17 S.0 3.0 4.0 1.5 6.0 6.5 14,0 12.0 13,0 16.5 16.0 16.0
18 4.5 3.0 4.0 1.5 6.5 7.0 13,6 12.0 12.5 17.0 156.0 16.5
19 5.5 3.5 4.8 6.5 6.5 €.5 12.5 12.0 12,5 17.0 16.0 1§6.5
20 5.5 N 4.5 7.0 8.5 6.5 13.0 12.0 12.5 17.5 16.0 16,5
21 5.0 3.5 4.0 7.0 6.5 6.5 14.0 12.5 13.8 18,0 16.0 17.0
22 4.0 3.0 3.5 5.5 6.0 6.5 15.0 13,5 14.0 19.0 17.0 18,0
23 5.0 4,0 4.5 6.5 6.0 €.5 16.0 14.0 15,0 — — -—
24 4,5 4.5 4.5 7.0 6.0 6.5 16.5 4.5 15.5 -— ——— _—
25 5.0 4.5 4.5 7.5 5.0 €.5 16.5 14,5 15.5 -— -— —
26 5.0 4.5 5.0 7.5 6.5 7.0 16.0 14.5 15.0 —_— -— ——
27 5.5 4.5 5.0 8.0 7.0 7.0 16.0 15.0 15.0 — -—
28 f.0 5.0 5.5 4.0 7.0 7.5 15,5 14,5 15.0 — —
2% 5.5 5.0 5.0 8.5 7.0 7.5 16.5 14.5 15.0 ——— -—
30 - —— -—— 1.5 7.0 7.5 15,5 14.5 15,0 -— — -—
ki1 _— — 9.0 1.0 8.0 -— — -— — — ——
MONTH 6.0 1.0 3.5 $.0 4,0 7.0 16.5 7.5 12.0 18.0 14.0 16.0
DAY HAX MIN MEAN MAX MIN  MEAN MAX MIN MEAN MAX MIN MEAN

JUNE JULY AUGUST SEPTEMBER
1 —_ — — 26.0 24.5 25.0 21.5 26.5 27.0 26.5 25.5 26.0
2 —_— -— —- 26,0 25.0 25.0 27.5 26.5 27.0 26.0 25.0 25.5
3 -— —— 25,0 24.0 24.5 27.0 26,5 27.0 25,8 25.0 25.5
q — — 25.0 24.0 24,5 21.5 26.5 27.0 26.5 25.0 25.5
5 ——— —_— 25,5 24.5 25.0 27.0 26.5 26.% 25.5 25.0 25.0
6 — -— 25.5 25.0 25.0 21.5 26.0 26,5 25,0 24.5 24,5
7 — —— 26.0 24.5 25.0 27.0 2§.0 26.5 24.5 24.0 24.5
8 — —— 26,0 2s.0 25,5 26.5 26.0 26.0 25.5 24.0 24.5
9 —— — - 26.0 25.0 25.5 27.0 25.5 26.0 25,5 24,5 25.0
10 _— — —— 27.0 25,5 26.0 27.0 26.0 26.0 25,5 24.5 25,0
11 — — — 21.0 25.5 26.0 27.0 26.0 26.0 25.0 24.5 24.5
12 — — — 26,5 26.0 26.0 27.0. 26,0 26.0 24,5 23,0 24.0
13 —_— — —_— 27.0 26.0 26.5 26.0 25,5 26,0 24.5 23,5 24.0
14 — — — 27.0 26,0 26.5 25.5 25,0 25.% 24.5 23.0 23,5
15, - — —_— 21.5 26.5 27.0 25.0 24.0 24,5 24,5 23.5 24,0
K]
16 — —— —_— 27.5 26.5 27.0 24.5 24.0 24.0 24.5 23,5 24.0
17 — ——— — 29.0 26.5 27.0 -— — —_— 24,5 23.5 24.0
18 23.0 22,8 23,0 28.0 27.¢ 27.5 -— ——— — 24,5 24.0 24,5
18 23,5 22.% 23.0 28.0 27,06 271.5 — —— —— 24,5 23.5 24.0
20 24.0 23,0 23.0 25,0 27.5 28,0 25.5 24,5 24.5 24.5 23.0 23.5
21 23,5 22.5 23.0 29.5 28.0 28.5 25.5 24.0 24.5 24.0 21,0 23.8
22 22.5 22.0 22.5 28.5 27.5 28.0 25.5 24.5 25.0 24.5 23.5 24.0
23 23.0 21.5 22,0 28,0 27,5 27,5 26.0 25.0 25.0 24.0 22,0 23,0
24 23,5 22.0 22.5 21.5 26,5 27.0 26.0 25,0 25.5 22.0 21,0 21.5
2s 24.5 22.5 23.0 27.5 26.5 2710 26.5 25.0 25,5 21,9 20.5 20,5
26 24,0 23.0 23.5 27.0 27.0 21.0 21.0 25.5 26.0 20.5 20.0 20,5
27 24.5 23.0 23.5 21.8 27,0 27.0 21.5 26,0 26.5  ° 20.% 20.0 20.5
28 25.5 23,0 24.0 27.5 27.0 27.0 27.0 26.5 26.5 20,5 20,0 20.5
28 25.0 23.5 24.0 28,0 26.5 27.0 26,5 25.5 26,0 20.5 19.8 20.0
30 25.8% 24.0 24.5 28.0 27.0 21.5 26.0 25.0 25.5 18,5 18.5 15.0
3 — _— -— 28.0 27.0 21.5 —_— - — —-— —— -—
MONTH 25,5 21.5 23.0 25.5 24,6 26.5 21.5 24.0 2€.0 26.5 18.5 23.5%
GU-0013, Revision 4
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QUTSTANDING
QUTSTANDING CHANCES JMUST BE ATTACHED FOR WORKING COPY

[A43 Wt
250
01482800 DELARARY, RIVER AT RYEDY ISLAMD JETTY, DE
oM. ~-Lat 39°30'03", long 7573407, New Castle County, Del. Hydrologic Unit 02040205, on platform about
0.4 mi downstresn ttom,}tudy Island near Port Penn.
AIEA.--II,ZOO mi€, approximnboly.
PERJOD GF DAILY EECORD. -~ !
SPECIFIC CONDUCTANCE : Octobezr 1963 to current year.
pH: Fabruary 1970 to currant yaar.
WATER TEMPERATURES: February 1970 to currant year.
DISSOLVED CXYGEN: Faebruary 1870 to current year.
_—~Water-guality monitor since February 1870. Probes interfaced with a data collection platform
sinca the 1986 water Yyear.
_--Interruptions in the record were due to malfunctions of the recording instrument.
R PERICO ar DALY RPCORD., -~ 4
SPECIFIC CONDUGTANCE : Maxionm, 35,8600 microsiemens, Nov. 15, 1878; miniwud, 100 microsiemens, sgaveral days In
196¢, 18970, 1974 and 1978,
pH: Maximam, 8.9, Mar. &, 1980; minimumn, 5.4, Dec, 31, 1872.
HAT! TIRE: Maxioum, 32°s°c, July 23, 1887; minimum, 0.,0°C, many days during winter periods.
DISSOLVED OXYGEN: Maximam, 17.1 ng/L, Dec. 16, 19, 1075; minimum, 0.3 ms/L, Sept. 18, 17, 1971.
SPECIFIC CONDUCTANCE : Maximum, 20,800 microsiemens, Aug. 15, 16; oinious, 143 microsiemens, ApT. 5.
pH: Maxiomm, 8.2, Sept. 11; minionm, 6.5, ApL. 8-15.
WATER TEMPERATURE : Max . 30.07, July 13; minioum, 1.0°, Feb. 7, 18, 20, 25-27.
DISSOLVED OXYGEN: Maximum, 14.0 mg/L, Mer. 2; minimum, 4.1 mg/l, Aug. 9.
SPECIFIC CONDUCTANCE, MICROSYEMENS PER CENTIMETER AT 25° CELSIUS, WATER YEAR OCTOBER 1992 70 SEPTEMBER 1893
DAY M MIR MEAN MAX MIN MEAN MAX MIK MEAR HAX MIN MEAN
OCTURER. FOVErBER DPECEMEFR JANUARY
1 15800 8820 11800 15600 9230 12100 6710 1830 3870 9580 2600 A580
2 16500 6790 11800 17300 8870 12800 9960 2560 5960 9020 2340 5120
3 15300 8290 10800 16009 9850 1265600 98980 3390 5710 10000 2890 6160
4 17400 8610 11100 14600 9770 11800 11300 2910 8760 10400 3260 64790
5 19900 10800 14700 13500 B750 10700 11400 2480 5630 10200 2760 5080
6 18500 11800 14900 14300 7930 10300 12200 2090 6840 8530 2000 3810
? 19000 11200 14300 13700 7590 10400 12800 4280 7450 9400 1820 4110
8 19300 11200 14500 15100 B270 10500 - - - 8130 1890 3620
9 139300 12300 14800 15800 7680 10500 -— -— 7270 2010 3470
10 19000 11200 14300 14500 g280 10500 —— —— - 8440 2310 4450
11 18200 11000 14200 16400 82480 11200 -—- -—= --= 6480 2380 4160
12 17700 10800 13500 15800 8320 10500 .- - 5960 2130 3450
13 16500 10100 13100 14800 6910 10400 - Rl 6450 2130 3730
14 17100 10100 12500 11800 6660 Q050 - - 5670 2220 3380
15 17100 9820 12400 .- —— - -— - 7210 2040 3500
16 17600 9820 12700 -— —— 8540 5640 7190 5200 1950 2940
17 15800 B490 11200 - - 5880 5040 6800 6820 2020 3540
18 16700 8980 12000 —=- —— 7940 4100 5190 5620 1950 2800
19 14600 140 11800 - - 8310 3800 4820 6940 1920 3340
20 18700 g280 13800 —- —— 8530 3150 4630 8540 1980 3700
21 17000 10500 13200 - - -——- 6660 2810 3730 8350 2140 3920
22 17500 8850 11800 - - —_— 7270 2630 3790 9280 2480 5060
23 16700 9700 12700 - —— —— 8210 2520 3900 6900 2520 4030
24 16800 9950 12800 9140 3800 5490 4270 1880 2930 8210 2400 4010
25 15000 8940 11400 9460 2910 5129 7520 2180 3310 5010 1860 2860
26 18300 8400 12600 7290 2550 3820 2630 1830 2360 7210 1650 2840
27 15900 9260 11600 5940 2340 31980 5800 1890 2560 7880 2080 4070
ZB{ 15300 8580 11500 5420 2060 2880 6520 1900 3350 6790 1850 4030
28 15300 8680 10800 6000 2060 3030 7630 2130 3960 7100 1160 2650
30 15300 8580 11000 5830 1860 2880 7330 2260 4010 5530 S01 2840
a1 15800 8580 11400 - —-- — 8330 2490 4880 7310 838 4450
MONTH 19800 8480 12600 17300 1860 B560 12800 1830 4770 10400 838 3850
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DELAARE RIVER BASIN
01482800 DELAWRE RIVER AY WEFDY ISLAXD JEYTY, DE--Continued
WATER TEMPERATURE, (DEG. ©), WATER YEAR OCIOBER 1982 TO SEPTEMBER 1993
DAY MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAR MAX MIN  MEAR
FERRIIARY MARCH APRIL . MAY
b 4.5 1.5 3.5 - -— -—- 8.5 2.5 8.0 15.5 13.5 14.5
2 2.5 1.5 2.5 3.5 2.0 2.5 8.5 8.0 8.5 16.0 14.5 15.0
3 4.0 2.0 2.5 3.5 2.5 3.0 9.0 8.0 8.5 16.0 14.5 15.5
4 4.0 2.5 3.0 3.5 3.0 3.0 8.5 7.5 8.0 16.0 15.0 15.5
5 4.0 2.5 3.0 3.5 3.5 3.5 8.0 7.0 8.0 16.5 15.5 16.0
6 3.5 1.5 2.5 3.5 3.5 3.5 8.5 7.5 8,0 17.5 16.0 16.5
7 2.5 1.0 2.0 4.5 3.5 5,0 8.5 7.5 8.0 18.0 16.5 17.0
8 3.0 2.0 2.5 4.5 4.0 5,0 9.0 8.0 8.5 17.5% 16.5 17.0
9 2.5 2.0 2.0 5.0 4.0 4.5 9.0 8.0 8.5 18.0 17.0 17.5
10 3.0 2.0 2.5 4.5 4.0 4.5 9.0 8.5 8.0 18.5 17.5 18,0
11 3.0 2.5 3.0 4.5 4.5 4.5 9.5 8.5 9.0 20.0 18.0 18.5
12 3.0 2.5 2.5 5.0 4.0 4.5 9.5 9.0 9.5 20.0 18.5 19.5%
13 3.5 2.5 3,0 4.5 3.5 4.0 10.0 9.0 9.5 19.5 16.0 19.5
14 a.5 2.5 3.0 4.0 2.5 3.0 11.0 8.5 10.0 20.5 18.5 19.5
15 4.0 2.5 3.0 3.5 2.0 2.5 11.5 10.0 10.5 20.5 19.0 19.5
16 4.0 2.5 3.5 4.0 z.0 3.0 11.5 11.0 11.0 21.0 18.5 20.0
17 4.5 3.0 3.5 3.5 2.5 3.0 12.5 11.5 12.0 21.0 19.5 20.0
18 4.0 2.0 3.0 3.0 2.0 2.5 13.0 . 11.5 12.0 20.0 18.0 19.5
19 3.0 1.0 2.0 3.5 1.5 2.5 14.0 12.0 13.0 19.5 18.0 18.5
20 3.5 1.0 2.0 3.5 2.5 3.0 14.5 12.5 13.5 19.5  19.0 18.5
21 2.5 2.0 2.0 4.0 3.0 3.5 14.0 13.5 13.5 18.5 18.5 19.0
22 3.5 2.0 2.5 5.5 3.5 3.5 13.5 12.0 13.0 19.5 18.5 19.0
23 3.0 2.0 2.5 4.0 3.5 4.0 12.5 11.5 12.0 19.5 1B.5 19.0
24 2.5 1.5 2.0 4.5 4.0 4.0 12.5 11.5 12.0 20.0 18.5 18.5
25 2.5 1.0 2.0 5.0 4.5 4.5 13.5 12.0 12.5 20.5 19.0 20.0
26 2.0 1.0 1.5 6.5 4.5 5.5 13.5 12.5 13.0 20.5 19.5 20.0
27 2.5 1.0 2.0 6.0 5.5 5.5 13.5 12.0 13,0 20.5 19.5 20.0
28 -— -— — 7.0 5.5 6.5 13.5 12.5 13.0 21.5 18.5 20.5
29 ——— - --- 7.0 6.0 6.5 14.5 13.0 13.5 21.5 26.5 21.0
30 - - —-- 7.5 6.5 7.0 14.5 13.0 13.5 21.5 20.0 20.5
31 - -— - 10.5 7.0 7.5 _— = - 20.5 20.0 20,5
MONTE 4.5 1.0 2.5 10.5 1.5 4.0 14.5 7.0 10.5 21.5 13.5 18.5
DAY MAX MIN  MEAR MAX MIN  MEAN MAX MIN  MEAN MAX MIR MEAN
JURE JULY ADGUST SEPTEMBER
1 z1.0 20.0  20.5 27.5 26.0  26.5 -— —— 28.5 27.5 28.0
2 21.0 20.0  20.0 26.5 25.5  26.0 - -—- 28.5 27.5 28.0
3 21.0 20,0 20.0 27.5 25.5 26.5 - -~ 28.5 28.0 28.5
4 21.0 20.0 20.5 28.0 26.0 27.0 - -—- 28.5 28.0 28.0
5 20.5 20.0 20.0 28.0 26.5  27.0 -—- - 28,0 27.5 28.0
6 20.5 18.5  20.0 27.5 26,5 27.0 - -~ -—- 28.0 27.0 28.0
7 20.5 19.5  20.0 28.0 27.0  27.5 == ——- - 28.0 27.0 27.5 3
8 20.0 20.c  20.0 28.5 27.6  27.5 26.5 26.0 26.5 27.5 26.5 27.0 ¥
9 21.5  20.0 1.0 28.0 22,5  28.0 2?7.0 25.5%  26.0 27.0 26.5 27.0 .
10 22.0 20.5  21.5 28.5 27.5 28,0 27.0 25.5  26.0 27.0 25,5 28.5
v 11 22, 21.5 22.0 29.5 28.0  28.5 26.5  28.0 26.0 26.0 24.5 25.5
12 22.5 21.8 22.0 28.0 280  28.5 27.0 25.8  26.0 25.5 24.5 25.0
13 23.0 21.5 22,0 30.0 28.0 28.5 -— - - 25.5 24.0 24.5
14 23.0 21.5  22.0 29.5 20.0 28.5 - —-— e 25.5 24.5 25.0 f
15 23.5 .0 22.5 29.0 28,5 28.5 28.5 27.0 27.5 26.0 24.5 25.0 ¥
16 24.0 22.5  23.0 29.0 28.0 28.5 28.0 27.0 27.0 25.0 24.0 24.5
1? 25.5 23,0 23.5 28.5 21.5 2B.0 27.5 2B.9 27.0 24.5 23.5 26.0
18 25.5 23.0 24.0 29.0 27.0 2B.0 27.0 27.0 27.0 24.0 23.5 23.5 ¥
19 25.5 23.5 24.5 27.5 27.0 27.0 28.0 26.5 27.0 23.5 22, 23.0 8
20 26.0 2.0 25.0 28.0 27.0 27.0 27.5 26,5 27.0 22.5 21.5 22.0
21 25.5 24.5 25.0 27.5 28.5 27.0 27.0 26.5 27.0 22.0 21.5 . 22.0
22 26.0 25.0 25.5 27.5 26.5 27.0 27.0 26.0 26.5 22.0 21.5 2133
23 25.5 28, 25.0 27.5 26.5 27.0 27.5 26.5 26.5 21.5 21.0 21.3
24 28.0 24.5 25.0 27.5 26.5 27.0 27.0 26.0 26.5 21.5 21.0 2i.5
25 25.5 24.5 25.0 26.0 26.5  27.0 -— - -- 21.5 20.5 21.0
26 26.0 25.0 25.5 27.0 26,5 26.5 -— 22.0 20.5
27 21.0 25.0 26.0 27.5  26.0 27.0 - 22.0 21.0
28 27.0 25.5  26.0 28.5  26.5 27.5 - 21.0 20.0
28 27.5 28,0 28.5 28.0 27.0 27.5 - 20.5 19.5
30 26.0 26.5 27.9 28.0 22.0 27.5 - 20.0 19.0
31 - - —-- 28.0  27.0 27.5 - -— ——-
MONTH  28.0 18.5 23.0 30.0 25.5 27.5 28.5  25. .28.5 18.0
BU-6913, Revision4 ~ -
YEAR 30.0 1.0 14.5 Attachment 3 .
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DETARANY RIVER RASIN

01482800 DELAMARE RIVER AT REXDY ISLAMD JEYTY, DX

LOCAYIOM, --Lat. 39°30°03", long 75°34'07", New Castle County, Del. Hydrologic Unit 02040205, on platform about
0.4 mi downstxeam from Reedy Island near Port Penn.
ARFS, --11,200 mit2, approximately.
PERIOD OF DAILY RECORD,--
SPECIFIC CONDUCTANCE: October 1963 to current year.
pH: February 1970 to current year.
WATER TEMFERATURES: February 1970 to current year,
DISSOLVED OXYGEN: February 1970 to current year,
.>-Hater-quality wonitor since February 1970. Probes interfaced with a data collection platform
since the 1986 water year,
.~-Interruptions in the record were due to malfumctions of the recording instrument.
FERTOD OF DAILY ,==
SPECIFIC CONDUCTANCE: Maximum, 35,600 microsiemens, Nov. 15, 19768; minimum, 100 microsiemens, several days in
196%, 1970, 1974 and 1979,
pi: Maximum, 8.9, Mar, 4, 1980; minimum, 5.4, Dec. 31, 1972.
WATER TEMPERATURE: Maximum, 32.5°C, July 23, 1987; minimum, 0.0°C, many days during winter periods.
DISSOLVED OKYGEN: Maximum, 17.1 mg/L, Dec. 16, 19, 1976; minionms, 0.3 mg/L, Sept. 16, 17, 1971,

EXTREMES FOR CURRENT N
SFECIFIC CONDUCTANCE: Maximum, 19,700 microsiemens, Oct. 27; minipum, 117 wicrosiemens, Apr, 22,
WATER TEMPERATURE: Maximum, 30.0°C, July 7; minimum, 6.5°C, Jan. 10, 11.

SPECIFIC CONDUCTANCE, MICROSIEMENS PER CENTIMETER AT 25" CELSIUS, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBYR NOVEMEFR DECEMAYR JANGARY
1 15300 7210 10500 15500 8070 11800 6830 19560 3210 8050 2310 3690
2 15000 7590 10400 13400 8070 9420 5910 1660 2910 9610 2400 4420
3 12500 6760 9010 17600 7910 11700 5190 1390 2430 8220 2790 4780
L3 13900 6680 9660 15300 7800 10400 6470 1470 2510 13700 4370 9180
5 13100 5850 8070 15100 7430 10500 4800 1070 2230 6840 3700 4960
6 13900 5830 9550 14000 7060 5590 1740 760 1140 6340 3140 4080
7 14100 6860 9450 13600 6710 9240 960 670 810 8140 250 §830
8 16200 6130 8840 14200 6250 9860 1350 6580 807 9690 3260 5040
9 18700 6450 10900 13300 3240 9150 2430 740 925 6920 2770 3930
10 16900 7570 10800 15200 6650 10100 3450 830 1080 6020 2650 3320
11 18900 8670 12600 15700 7060 10800 1420 840 1090 9000 2620 4320
12 18900 9650 14200 14300 65660 9670 3860 940 1400 11100 3070 5550
13 16500 $280 12700 15100 6320 9140 7120 1020 2710 11800 3690 6400
14 16800 $030 12000 15500 6410 %350 9980 1950 4640 11800 4410 7180
15 18400 9060 12300 13400 62590 9160 8860 2240 4280 8450 4150 5500
16 17200 8760 11900 14000 6340 8650 10100 3250 3320 5430 3520 4290
17 17900 8860 12000 14500 6940 9670 10400 2920 sS8z20 9060 3720 7010
1B 15800 §830 12000 12000 6620 B660 8140 2880 4840 6070 3950 4720
19 16400 8830 11500 15100 6810 10300 5390 2700 3510 5280 5030 5540
20 16100 8950 11600 13500 5970 9210 6160 2460 3730 5250 5200 5230
21 17600 9380 12700 11000 5970 7740 7430 2330 3940 5260 3190 5240
22 13800 8550 10200 11600 4910 7650 4030 1630 2530 5270 5190 5250
23 15300 7980 10100 12300 4630 7910 6070 1380 2850 5300 5250 5270
24 14700 8010 11100 13600 4900 9280 7810 1470 4090 - - -—-
25 13700 7310 9800 15000 3350 9640 8570 2210 4560 - —— ——
26 17400 7820 11100 15500 7180 10800 440 1520 2900 - - -
27 13700 10100 24600 15200 7960 11000 5630 1050 2140 ——- - ———
28 18900 10500 13500 17400 7310 12800 6450 1220 2520 - - -—-
29 16100 9460 12200 11800 4110 6950 a8l0 2000 4210 - - -—-
30 16200 5390 11900 6420 2590 4290 7380 2100 3960 -—- —-— —— '
31, 1%200 10000 13700 bt —— i 10000 2190 4480 - - -—

mlﬂ'é 19700 5830 11300 17600 2590 9480 10400 870 3020 13700 231¢ 51%0

GU-0013, Revision 4
Attachment 3
Page 3-90f 3-17
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DELAKARE RIVER BASIN
014026800 DELARARE RIVER AT NEEDY ISLARD JEITY, DE--Continued
WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994
DAY MAX  MIN  MEAK MAX  MIN  MEAN MAX  MIN  MEAN MAX  MIR  MEAN
FERMARY MaRCH APRIL HAY
1 - -— - 2.0 1.5 2.0 9.0 8.0 8.5 7.0 16.0  16.5
. 2 - _— -——— 2.0 15 1.5 10.0 8.0 8.5 17,0 16,0 16.0
' 3 —- - - 2.0 10 1’5 9.5 8.5 9.0 17,0 15,5 16.0
4 - —— -— 2.0 i's 2.0 10.5 9.0 9.5 16.0 15.0 15.5
5 - -— - 2.5 1.5 2o 10.0 8.5 9.0 16.5 15.0  15.5
) 6 - - -— 2.5 2.0 2.5 10.5 9.0 9.5 6.5 15.5  16.0
7 - — 3.5 2.5 a0 10.5 9.5 10.0 160 15.0 15.S
8 -— - 3.5 3.0 a.s 10.5 8.5 9.5 166 150 15.5
9 - — 3.5 30 30 10.5 9.0 95 16,5 150 15.5
10 —— — 35 3.0 3.5 11,0 10,0 10.5 6.5 155  16.0
1 - — 4.5 3,6 3.5 1.5 10.0  10.5 6.5 15.5 16,0
12 - - 05 s 4.0 1.6 10,5 10.5 7.0 160 16.0
13 - - 5.0 4.0 4.0 115 1005 1100 17.0 155 16.0
14 - - 555 4.5 4.5 30 110 11,8 6.5 15.5  16.0
15 -—- - 5.5 45 5.0 1al0  11.s 1200 175 16,0 16.5
16 - -- 5.5 5.0 5.0 13,6 12.0  12.5 7.5  16.5  17.0
17 - 5.0 o] s 125 120 125 7.5 16.0  16.5
18 - 5.0 4.5 4.5 1300 120 125 6.5 15.5 15.0
19 — —- - 5.0 A5 5.0 13,5 12,5 13.0 6.0 15.5 15.5
20 - - — 5.0 45 5.0 130 130 13.5 15.5  15.0  15.0
21 - — 5.5 50 5.5 4.5  33.0  13.5 16.5 15.0  15.5
22 --- 7.0 55 6.0 14,5 23,0 13.5 175 15,5  16.0
23 -— 8.0 8.0 7.0 145 13,0 13.5 1800 1.0 17.0
Z4 ——- 8.0 6.5 7.0 1505 1305 la.0 27.5 17,0 22.0
i 25 - - 8.0 7.0 7.5 6.0 140 14.5 270 205 23.0
26 2.5 8.0 7.0 7.5 6.0 14.0  15.0 240 19.5  21.5
27 1.0 7.5 7.0 7.5 160 1.5 15.5 2005  36.0 17.%
28 15 8.0 7.5 735 6.5 1s.5  16.0 215 13,5 18.0
29 b 8.5 7.5 8.0 6.5 15,5 1s.0 23,5 16.5  20.0
30 - 8.5  B.O 8.5 16,5 16.0 16.5 2100 18,5 19.s
31 - 8.5 8.0 8.5 s - -i- 21,0 19.5  20.0
MONTE 3.5 1.0 2.3 8.5 1.0 .8 16.5 8.0 12.0 27.5  13.5 . 17.0
DAY MAX  MIN  MEAN MAX  MIN  MEAN MAY  MIN  MEAN MAX  MIN  MEAN
Joae JuLY ADGOST SEPTRMRER
1 21,5 20,0 20,5 27,0 25,5  26.0 29.0 27.5 28,0 26.0  25.0  25.0
2 215 20,0 20.5 2710 25.5  26.0 29,0 28,0 26.0 25.5  24.0  24.5
3 215 200 20.5 27,5  26.0 26,5 29.0 28.6  26.5 25.0  24.0  24.0
& 22,5 20.3% z21.0 27.5 26.0 26.5 29.5 28.0 28.5 24.0 23.0 23.5
5 215 210 21.0 280 26,0 27.0 28,5 27.5  28.0 Z6.0 230 23.0
6  22.0 21.0 21.5 29.0 27.0  28.0 27.5 26.5 27.0 24.0  22.5 23,0
7 23,0 21.5 220 30,0 280 2B.% 28,0 26.0 27.0 235 22.5  23.0
8 230 22,0 22.5 29.5 28.0 28.5 27.5 26,6 26,5 230 22.5 228
9 230 215 22.0 295 28,0 285 275 6.0  26.5 23,0 22.0 2.5
10 23,0 22.6 22.5 290 28,0 28.5 270 26.8  26.5 23,0 22,8 22.5
11 $22.5 22,0 22,0 29,0 27.5  28.0 26,5 26,0  26.5 22.5 21.5 22.0
12 225 22,0 22.5 28,5  27.5  28.0 270 26,0  26.5 22,0 21.5 22.0
13 2305 220 23.0 b - it 27,5 26.5 27.0 225 21,5 22.0
14 24.5 23,0 23.5 — - - 27.5  26.5 27.0 235 220 22.5
15 25,5 235  24.5 — —- - 270 26.5  26.5 240 225 22.5
16 25.5 24.5  24.5 29.0 28.5 28,3 27.0 26.0  26.5 23,5 22.5  23.0
17 255 24,5 25.0 29.0 28,0  28.5 26,5 25.5  26.0 24.0 23.0  23.0
18 26,5 25.0 25.5 29.0 280 28.5 26,5 25.5  26.0 240 230 23.5
19 275 255 2.0 295 280 28.5 26.5 25.5 26.0 2.0 22,5  23.0
y 20 27,0  26.0 26.5 295 285 285 26,5 25.5  26.0 23.5 225 230
21 26.5  26.0  26.0 29.5 28,5 29,0 26.5  26.0  26.0 23.5 22.5 23,0
22 270 26,0  26.5 290 28,3  28.5 26,5 25.5  26.0 23,0 21.5  22.%
23 270 26,0 26.5 28.5 28.0  2B.5 26.0 25.0 25.5 220 215 22,0
§ 24 275 260  26.5 29.0 28,0 28.5 260 25.0 25.5 223 215 22,0
25 270 26,5 27.0 29,0 285 28,5 255 24.5 25.0 225 22,0 22,0
¢ 26 27,0 26,0 26,5 28.5 28.0 28.5 26.0 25,0 25.0 22.6 22,0 22.0
27 265 26,0 26.% 29.0 28.0 28.5 26.0 25.0 25.5 22,5 22.0 225
20 26,5 26,0 26.0 28,0 27,5 8.0 26.5 25.5  26.0 225 220 22.0
. 2 265 285 260 28,0 215 280 260 230 253 2.0 2o 20
26,5 25.5  26.0 . sz, 26.0 25.0 : 1.5 -
a1 - e - 28.5 27.5 28.0 25.5 24.5 25.0 fatebt Gﬁ-d)13. kewsmn 4
MONTE 27,5  20.0  24.0 30.0 255  26.0 29.5  24.5  26.4 26.0 Attachmept 3
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UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - PENNSYLVANIA ADAPS SYSTEM 04/10/97

STATION NUMBER 01482800
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UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - PENNSYLVANIA ADAPS SYSTEM 04/10/97

STATION NUMBER 01482800 DELAWARE RIVER AT REEDY ISLAND JETTY, DE ESTUARY SOURCE AGENCY USGS
LATITUDE 393003 LONGITUDE 0753407 DATUM STATE 10 COUNTY 003
(DCP - PRIMARY)
WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1595

MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY

5.2 4.1 4.5 3.0 2.5 2.7 10.3 9.3 9.7 - - -
5.2 3,2 4.5 3.1 2.4 2.7 10.1 8.5 9.8 —— -— -
4.4 2.6 3.6 3.4 2.5 3.0 10.3 9.3 9.9 g
4.3 3.2 3.9 3.2 2.8 3.0 10.7 9.5 - 10.3 4 g
-—- -—- ——— 3.8 2.9 3.3 9.9 8.5 9.4 £ a
-— — ——- 4.1 3.3 3.6 9.8 8.8 9.4 — —— ——
—- -—- -—- 4.4 3.6 4.0 10.6 9.2 9.8 -—-- -—— —--
-— -— - 5.3 4.0 4.6 10.6 9.5 10.0 — -— —
- ~—- -—- 5.1 4.0 4.6 11.8 10.0 10.6 16.9 14.8 15.5
-—- -—- -—- 4.7 4.0 4.3 11.3 10.1 10.6 15.5 15.1 15.3
— - ——— 5.3 3.9 4.5 11.3 10.3 10,7 16.9 15.1 15.6
——— - ——— 6.5 4.5 5.2 11.6 10.5 11.0 16.9 15.8 16.3
-—- -— -—- 6.8 5.0 5.7 11.8 11.0 11.3 17.7 16,1 16.7
— —— —— 7.4 5.8 6.4 11.5 10.8 11.1 16.6 16.2 16.3
-—- -—- -— 8.0 6.3 6.9 11.7 10.5 11.0 17.3 16.2 16.6
- ~wn - 8.6 7.0 7.5 11.9 10.5 11.2 17.7 16.4 17.0
2.2 .9 1.4 8.9 7.4 8.1 11.8 11.0 11.4 17.5 17.0 17.3
2.1 1.3 1.7 8.9 7.7 8.3 12.2 11.3 11.7 17.7 17.2 17.4
3.0 1.7 2.3 9.1 8.1 8.6 13.0 11.6 12.3 18.0 17.2 17.5
3.3 2.2 2.5 9.3 8.3 8.9 14.1 12.4 13.0 18.5 17.4 17.9
3. 2.0 2.4 9.8 8.9 9.4 13.4 12.8 13.2 19.0 17.9 18.4
3.2 2.0 2.4 9.7 9.2 9.4 14.6 13.2 13.7 19.8 18.3 18.9
2.8 2.2 2.4 9.4 9.0 9.2 14.2 13.2 13.7 19.9 18.5 19.2
3.7 2.2 2.7 9.9 8.4 9.1 13.6 13.1 13.4 20.8 19.0 19.7
3.8 2.3 2.7 9.8 8.4 8.9 14.8 13.1 13.8 22.3 19.8 20.5
2.8 2.0 2.5 9.9 8.5 9.1 14.9 13.3 14.0 20.8 20,1 20.4
2.6 2.0 2.2 10.2 B,9 9.4 - -— — 22.0 20.1 20.7
3.0 2.4 2.7 10.1 9.2 9.5 - — --- 20.5 20.0 20.3
-— — -—— 10.5 9.3 9.7 —— - —— 21.6 20.0 20.5
-— -— -—- 10.1 9.6 9.8 — — - 21.1 20.4 20.8
.o - — 10.2 9.5 9.8 -— — -— 22.1 20.2 21.0

-0

ﬁf q:z .9 2.8 10.5 2.4 6.7 14.9 8.5 11.4 22.3 14,8 18.3
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UNITED STATES DEPARTMENT OF THE LWTERIOR - GEOLOGICAL SURVEY - PENNSYLVANIA ADAPS SYSTEM 04/10/97

STATION NUMBER 01482800 DELAWARE RIVER AT REEDY ISLAND JETTY, DE ESTUARY SOURCE AGENCY UsGs
LATITUDE 393003 LONGITUDE 0753407 DATUM STATE 10 COUNTY (03
(DCP - PRIMARY)
WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995

DAY MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAN
JUNE JULY AUGUST SEPTEMBER
1 22.0 20.8  21.4 25.0  24.1  24.5 29.9  28.8 29.4 26.8 25.6  25.9
2 22.1 21.3  21.7 24.9 24.4 24.7 30.6 29.0 29.5 26.0 25.1 25.5
3 22.6 21.7  22.2 25.5 24.1 24.7 - ——— ——- 26.2 24.9 25.3
4 22.8 21.9 22.4 25.2 24.5 24.7 _— — - 25.9 24.7 25.1
5 23.3 22.1 22.6 26,0  24.7 25.2 -— _— -—- 25.8  24.6  25.1
6 22.9 22.2 22.5 — - —— - — — 26.4 24.8 25.3
7 23.9 22.4  22.9 -— — -— - pne , —— - -—
8 24.2 22.8  23.3 25.7 24.6 25.0 g 7 -t — —- -
9 24.2 22.9 23.3 25.5 24.4 24.8 -4 £ B — S .
10 23.1 22.5 22.8 25.4 24.2 24.7 T RIS U — - -
11 24.4 22.3 23.0 26.0 24.3 24.9 — . — ——— —- -
12 23.4 22.6 23.0 26.2 24.7 25.3 — — - 24.5 23,8  24.0
13 22.7 22.1 22.4 26.4 25.2 25.7 —— — — 24.2 23.5 23.9
14 23.4 22.2 22.7 27.1 25.5  26.2 - —- - 24.4 23.8  24.0
15 23.8 22.3 22.9 28.1 26.3 27.1 27.9 27.2 27.5 24.2 23.1  23.7
156 23.6 22.5 23.1 ——- _— — 28.0 27.0 27.5 23.4 22.6  23.1
17 24.2 22.8 23.3 —— -— - 28.2 27.5 27.8 22.9  22.2 22.6
18 24.7 23.0 23.6 29.3 28.1 28.6 28.4 27.4 27.7 23.2 22.1  22.5
19 25.0 23.4 24.0 29.6 28.5 29.0 27.9 26.7 27.3 22.7 21.8 22.1
20 25.9 23.9 24.5 29.5 28.6  28.9 27.8 26.5 27.0 — - ———
21 25.9 24.3 24.8 29.6 28.6 29.0 28.0 26.5 27.2 22.8 21.8  22.2
22 25.0 24.2 24.5 30.3 28.5  29.0 28.1 26.8 27.3 22.5 21.9 22.2
23 24.3 23.9  24.1 30.0  28.7 29.1 28.0 26.3 26.8 21.9 20.8  21.2
24 24.6 23.7 24.1 29.7 28.8 29.1 27.5 26.1  26.7 20.8 20.2 20.4
25 25.6 24.0 24.5 30.2 28.8 29.3 27.3 25.8 26.4 20.2 19.9 20.1
26 25.8 24.4 24.8 30.0 29.0 29.4 26.7 25.7 26.2 20.1 19.9  20.0
27 24.7 24.1 24.5 30.3 29.0 29.5 26.9 25.9 26.3 20.4 19.6  20.0
28 25.2 23.5 24.1 29.7  29.1  29.4 26.3 25.7 26.0 20.6 9.8 20.2
25 24.8  23.5 24.0 30.1  29.0  29.4 26.5  25.1  25.6 20.3 19.5  19.9
30 24.7 23.8  24.3 29.% 29,0 29.5 26.1 25.3 25.7 20.1 19.2 19.8
i1 —ee o —— 30.1 28.9 29.5 26.3 25.2 25.7 -— —— -
T g; @
Hond T 2k 20.8  23.4 30.3 24.1  27.3 30.6 25.1 27.0 26.8 19.2 22.7
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UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - PENNSYLVANIA ADAPS SYSTEM 04/10/97

STATION NUMBER 01482800 DELAWARE RIVER AT REEDY ISLAND JETTY, DE ESTUARY SOURCE AGENCY UsGs

LATITUDE 393003 LONGITUDE 0753407 DATUM STATE 10 COUNTY 003
PROVISIONAL DPATA {DCP - PRIMARY) SUBJECT TO REVISION
WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBER . NOVEMBER DECEMBER JANUARY
1 20.7  19.5  19.9 -—- -— - 6.6 5.7 6.1 1.3 .8 1.1
2 21.2  19.6  20.1 - - - 6.5 5.7 6.0 1.4 1.1 1.3
3 21.0 20,0  20.3 -—- -—- “-- 6.5 5.5 6.0 1.5 1.2 1.3
I 20.8  20.3  20.4 - -— -— 6.6 5.9 6.2 1.2 .5 .9
5 21,0  20.4  20.6 14,2 13.4  13.9 6.1 5.6 5.9 1.1 .6 .8
6 2.7 207 21.1 13.8  12.8  13.3 6.1 5.6 5.8 9 1 4
7 21.4  21.0  21.2 13,1 12.5  12.7 6.0 5.3 5.5 —- -—- -
8 21,3 20.7  21.0 12.8  11.6  12.2 5.5 4.8 5.1 - -—- -—
9 21.3  20.3  20.7 1.8 10.5  11.1 5.1 4.6 4.8 - _— -
10 21.0  20.3  20.8 1.1 10.1  10.7 4.7 2.5 3.9 - - -
1 20.9  20.2  20.§ 11.3 0.4  10.9 3.8 1.9 2.7 -—-- B T 'DP\TF\
12 21,0  20.2  20.6 10.7 8.7 9.7 2.8 1.7 2.4 ey s P AN .
13 21,1 20.2 20,7 9.6 8.9 9.3 2.5 1.7 2.1 R REV\S\ON
14 20.9  20.5  20.7 9.5 8.9 9.2 2.4 1.8 2.2 SR 10
15 20.6 19.6  20.2 9.2 8.4 8.9 2.6 2.0 2.3 RS -
16 20,0  18.5  19.4 8.7 8.1 8.5 2.6 2.3 2.4 -—- - -
17 19.1  18.2  1B.6 8.6 7.9 8.2 3.0 2.3 2.6 -— - -
18 18.7  17.7  18.3 8.2 7.9 8.1 2.8 2.3 2.6 -—- —— -
19 19.1  17.7  18.3 8.4 7.9 8.1 2.7 2.2 2.5 - —- ——-
20 186.¢ 18.0  18.4 8.4 7.7 8.0 2.5 1.9 2,2 --- -— -
21 18.6 17.9  18.2 8.6 1.8 8.1 2.2 1.3 1.8 - - ——-
22 8.2 17.3 17.7 7.9 7.1 7.5 2.1 1.0 1.7 1.8 1.2 1.5
23 18.6  17.3  17.? 7.4 6.6 7.0 1.9 1.5 1.7 1.7 1.3 1.5
24 18,1 17.3 117 7.2 6.5 6.8 1.8 1.5 1.6 2.4 1.4 2.0
25 7.8 17.1  17.4 6.9 6.2 6.5 1.6 1.2 1.5 1.8 1.0 1.5
26 17.4  16.5  17.0 6.8 6.2 6.4 1.4 .7 1.2 1.7 .9 1.3
27 17.1  16.6  16.9 7.0 6.3 6.5 .9 .7 .8 2.7 1.5 2.0
28 - —— - 7.5 6.7 7.0 1.0 .4 .7 2.7 1.6 2.2
29 - --- -—- 6.9 6.1 6.4 1.1 4 .6 3.0 2.2 2.7
30 -— -— -— 6.5 5.7 6.1 1.2 .3 .6 3.7 2.7 3.1
3l -—— -— ——— - — —-—— 1.3 .5 .8 3.4 2.7 3.1
T2 0
won A7 165 19.4 14.2 5.7 8.9 6.6 3 3.0 3.7 1 1.7
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UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - PENNSYLVANIA ADAPS SYSTEM 04/10/97

STATION NUMBER 01482800 DELAWARE RIVER AT REEDY ISLAND JETTY, DE ESTUARY SOURCE AGENCY USGS

LATITUDE 393003 LONGITUDE 0753407 DATUM STATE 10 COUNTY 003
PROVISIONAL DATA (DCP - PRIMARY) SUBJECT TO REVISION
WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
1 2.8 2.3 2.8 4.4 3.1 3.6 mem e e 16,1  14.6  15.2
2 2.7 2.1 2.4 4.3 3.2 3.6 .- e ee- 16.4  15.0  15.5
3 2.1 11 1.5 3.9 3.4 3.6 — e e 16.0  15.2  15.5
4 1.3 .6 .9 4.2 3.0 3.5 8.9 7.7 8.3 16.4  15.4  15.8
5 — e - 5.3 3.4 aa 8.5 8.0 8.3 17.1 15.6  16.2
3 i ——— ——- 4.7 4.2 4.4 8.4 7.7 8.1 16.3 15.6 15.9
7 —— e e 4.2 3.8 4.1 8.1 7.7 1.9 16.0  15.2  15.6
8 — e - 3.8 3.0 3.5 8.3 7.4 7.9 16.3  15.4  15.8
9 m—— e - 3.5 2.3 3.0 8.1 7.2 1.6 15.9  15.5  15.7
10 —— e - 3.3 2.3 2.9 8.1 7.2 1.6 6.9 15.6  16.1
11 e 3.4 2.5 3.0 8.9 7.3 8.0 18.3  16.1  16.9
12 - —— - 4.1 2.5 3.3 9.5 8.0 8.6 17.0 15.9 16.5
13 e 5.1 2.9 3.8 9.9 8.4 9.0 16.5  15.2  15.8
14 ——- -—- -—- 5.3 3.3 4.3 10.5 8.8 9.4 16.7 15.1 15.7
15 .- e - 6.1 4.3 5.1 9.7 9.0 9.4 6.1 15.2 15,6
16 SR 6.5 4.6 5.4 10.9 9.3 9.9 15,5 15,1  15.3
17 — e e 6.0 4.9 5.6 10.6 9.7 10.1 6.3 15.3  15.7
18 ——- -— ——- 6.7 S.4 6.0 11.8 9.6 10.7 16.4 15.6 15.9
19 — = - 6.6 5.7 6.1 121 10.§  11.3 18.6 15.9  16.8
20 — e - 6.6  S.8 6.1 12.5 1.1 117 19.3  16.6  17.7
21 ——— 13.5 11,8 12.5 20.0 17.5 18.6
22 —e- 13.7 123 13.0 200 1,2 19.2
23 --- 14.8 132 14.1 20,5 18.6  19.6
24 --- 4.9 133 14.2 2.1 19.3 2041
25 --- 4.8 133 141 20.6  1%.1  19.9
26 - 15.2  14.0  1d.4 20,0 19.0  19.5
27 ——— —— - - — ——— 15.2 14.1 14.5 18.6 18.4 18.9
28 4.7 3.3 3.9 smm e s 15.3  13.8  14.4 18.5 17.9  18.3
29 .2 3.4 3.8 —_— - - 16.0  14.3  15.0 18.1  17.6  18.0
30 e — e e 15.6  14.8  15.3 18,7  17.4  17.9
31 - e - e e —— e - 19.2  17.4  18.1
-0,
nond F &7 6 2.5 6.7 2.3 4.3 16.0 7.2 10.9 21,1 4.6 17.0
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UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - PENNSYLVANIA ADAPS SYSTEM 04/10/97

STATION NUMBER 01482800 DELAWARE RIVER AT REEDY ISLAND JETTY, DE ESTUARY SOURCE AGENCY USGS

LATITUDE 393003 LONGITUDE 0753407 DATUM STATE 10 COUNTY 003
PROVISIONAL DATA (DCP - PRIMARY) SUBJECT TO REVISION
WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JULY AUGUST SEPTEMBER
1 9.3 17.7 18.4 25.5 24.3  24.8 25.4  24.5  24.8 27.4  26.6  27.1
2 19.4  18.0  18.6 25.5 24,5  25.0 25.6 24.5  25.0 27.7  26.7  27.2
3 18.9  18.3  18.6 25.5  24.6  25.0 25.2 24.8  25.0 28.6  27.0  27.5
4 19.6 18.1 18.7 24.9  24.3  24.7 25.8  24.6  25.1 27.8  27.0  27.3
5 20.0  18.6  19.3 25.0 24.1  24.6 26.4  24.9  25.5 27.6 26,7  27.1
6 20.8  19.0 15.8 25.8  24.2 24.9 27.3  25.4  26.0 26.8  28.3  26.6
7 20.8 19.5 20.0 26.6 24.7 25.4 27.6 25,8 26.3 27.2 26.3 26.6
8 22.5 20.0 21.1 27.1 25.2 25.7 27.2 25.9 26.3 27.4 26.3 26.6
9 23,1 21.1 217 27.3  25.5  26.1 26.8  26.0  26.3 27.4  26.3  26.7
10 23.0 21.6  22.2 26.9  25.6  26.1 27.5  26.0  26.6 27.6  26.4  26.9
11 23.3  22.2  22.7 27.0  25.4  25.8 27,2  25.7 26.2 26.9  26.2  26.6
12 24.0  22.6  23.1 25.6  25.0 25.4 25.9  25.1  25.7 26.3 25,7  26.1
13 24.4  22.9  23.6 25.4 24.6  25.0 25.1 24.4  24.7 26.1  25.3  25.6
14 25.2 23.3 24.2 26.9  25.0  25.6 25.9  24.2  24.8 25,5  24.8  25.1
15 25.5  23.7  24.7 26,1  25.4  25.8 25.6  24.6  25.0 24.5  24.4  24.7
16 26.1  24.3  25.1 27.0  25.7  26.2 25.6  24.6  25.1 24.5  23.7 24.1
17 26.0  24.6 25.3 27.1 25,9 26.5 26,1  24.9  25.4 23.8  23.1  23.5
18 25.8  25.0  25.4 27.2  26.2 26.6 *  26.2  25.2  25.6 23.3 22.6 23,0
19 25.3  24.9  25.1 27.0  26.2  26.5 26.5  25.3  25.8 22.8  22.2  22.6
20 25.9  24.9  25.3 26.8  25.8  26.2 26.8  25.2  25.8 22.8  22.0  22.4
21 26.1  25.1  25.6 26.1  25.2  25.8 26.1  25.3  25.7 22,9 22.0  22.4
22 26.4  25.3  25.8 25.7  25.2  25.5 26.9  25.5  26.0 22.5  21.8  22.1
23 26.4  25.4  25.9 25.5  24.9 25.2 27,4  25.8  26.4 21.¢ 21,2 21.7
24 26,7  25.5  25.8 . .o-wr o mrrae AT A27.4  26.2  26.6 21.4 21,0 21.2
25 26 8 25.4 25,900 w-bUMNAG LRI P90 26,2 2646 21.5  20.8  21.1
. Ty iyt }
26 26.6 251 2%, .Jzbl 10 REMASIONs 262 267 21,1 20.4 207
27 26.4  25.9 5 - -—- ——- 27.4  26.3  26.8 20.5  20.3  20.6
28 27.1  24.9  25.6 26.8  25.3  25.8 27.3  26.4  26.8 20.9  20.4  20.6
29 25.6  24.7  25.2 26.7  25.0  25.5 27.6  26.5  26.9 20,9  20.4  20.5
30 24.7  24.3 24.5 25.1  24.6  24.9 27.8  26.6  27.0 20.9  20.1  20.5
NP B> — —_—- 25.1  24.4  24.7 27.6  26.7 27.2 — — —
n =
uongig %.1 17-.7 23.3 27.3 24.1 25.5 27.8 24.2 25.9 28.6 20.1 24.2
=
yea¥ 3 26 1 15.8
T »
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Attachment 4
FRVS Cooling Coit Benchmark

GU-0013, Revision 4
Attachment 4
Page 4-1 of 4- 16



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717
Each FRVS recirculation unit has a single coiling coil, as shown on PM786Q-0003, Sheet 1.
Coil Model Number. 20-120-8W5-8
Total Number of Tubes; 10x8 =160
Length of Tubes: 120 in.
Tube O.D.: 5/8 in=.625in.
Tube wall thickness: 0.035in.
Tube |.D. 0.625 — 2(.035) = .555 in.
Tube Dye: ¥ (625 + .555) = .690 in.
Tube Wall Area: NrDaue(Length) = 160n(.590)(120) = 35588 in® = 247.1 ff?
20" — ™
T . 34.125 - 2(2) ,
Tube spacing= ——— =1.5in.
20
~ 34.125" Air side flow area = 120 x 20(1.5 - .625) =2100 in? = 14.58 ft?
Fin thickness = 0.007 in.
2.0” i v Fin Material = Copper: k=225 Btu/hr-ft-°F

14" - 1.5“ =125 in. [This width is approximate—it will be adjusted by benchmarking]

Alir Side Surface Area:

Each fin sheet area = fin height x approximate fin width = (30.125x 12.5) = 376.6 in?
Total hole area = 20 x 8 x (n/4) x 0.625° = 49.1 in?

Total Heat Transfer Area of Fins = (120 in.)(8 fins/in.){2 sides/fin)(376.6 — 49.1 in%) = 628824 in? = 4366.8 f*
NOTE: For benchmarking, this value was increased 10% to 4803.5 f in the Gothic model

Exposed Area of Tubes = (120)[1-8(0.007)]in./tube(20 x 8)tubes x 7(0.625 in.) = 35588 in” = 247.1 ft*

Total Heat Transfer Area = 4366.8 + 247.1 = 4613.9 ft*
NOTE: For benchmarking, this vaiue was increased 10% to 5075.3 £ in the Gothic moded

Water Side Flow Area:
Double Serpentine: 2 x 20 x (n/4)(0.565 in)* = 9.67 in* = .0672 ft°

Water Side Flow Rate = [380 gal/min]{.1337 ftslgal][1 Ibm/0.016114 f*][1 min/60 sec] = 52.54 Ibm/sec

Water Side Surface Area = 7D,LN = 7(0.555 in)(120 in)(20 x 8) =33477 in’ = 232.5 ft’
Fin Length = %({ Tube Spacing — Tube 0.D.) =% (1.5 -0.625) = 0.4375 in.
Water Supply Temperature = 95°F

Fouling Factor = 0.000%
GU-0012, Revision 4
A-r-rﬁtn-ﬁ.el"' 4
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717
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& borrower’s express agreement that they w... aot be repro-

. (hey are merely loaned and on th

This drawing and the design it covers are the property of BECHTEL

duced, copied, loaned, exhibited, or used except in the limited way and private use perm

_Appendix F, Specification 10855-M-786 (Q)

itted by any written consent given by the lender to the borrower.

PLANT LOCATION RLEVATION ITEM NO,

Hope Creek Generating Station New Jersey Part of Item }
BULDINGRoactor Building, Units 1 and 2 ! REQ.NO./»0. 108565 M-786(Q) NG REGD 4y
LOCATION RADICACTIVE AREA COST CODE

B inooors Oourcoors B ves O Noi 49.140
GUTSIDE DEBIGN TEMPERATURES: INDOOR OESIGH, LEMPERATURES
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HV/AC UNIT K ves O no 0

SULFATE (ppm 2550,)
svrc, na. m =786 (Q) | erem no. Part of Item 0
1 CALCIUM (ppm 23 Cd)
FURCHASE ORDER NO, 10855-4-786(Q) 1]
IRGNM (ppm as Fe)
QUALITY CONTRE p MFG. 8TD. v
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AVH213 COOLER BASE LINE 10/28/98
Oct/28/1998 15:57:55 )
GOTHIC Version 6.0a{QA) - April 1988
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20010717
1

AVH213 COOLER BASE LINE 12/07/98

Dec/07/1688 10:40:10
GOTHIC Varsion 6.0a(QA) - April 1998

Contreol Volumes
Vol Vol Elev Ht Hyd. D. L/V IA Burn
# Description (ft3) {£t) (£t} (ft) (fr2) Oopt
1 FAN CHAMBER 1000. 137. 16. 10. | DEFAULT | NONE
2 COOLER INLET 1000. 137. 16. 10. | DEFAULT | NONE

Fluid Boundary Conditions - Table 1
Press. Ternp . Flow ON CFF
BC# Description (psia) FF (F) FF (lbm/=) FF Trip Trip
iF SUPPLY HEADER 14 .687 140 37.5
2P MAKE UP AIR 14.687 5a

Fluid Boundary Conditione - Table 2
Lig. V. stem. Drop D. Cpld Flow Haeat Ooutlet
BC# Frac, FF P.R. FF {in) FF BC# Frac. FF (Btu/s) FF Quality FF
1F . H13.5 NONE DEFAULT
2P 0. HSO NONE DEFAULT

Fluid Boundary Conditions - Tabkle 3

Gas Pressure Ratios

BC# CGam 1 FF Gas 2 FF Gas 3 FF Gos 4 FF

iF
2P

GU-0013, Revision 4
Attachment 4
Page 4-70f 4-16
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AVH213 COOLER BASE LINE 12/07/08

Dec/07/1998 10:40:11
GO

THIC Version 6.0a(QA} - April 1998

Fluid Boundary Conditions - Table 4
Gas Pressure Ratios
BC# Gas 5 FF Gas 6 FF Gas 7 FF Gas 8 FF
1F
2P
Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht
L4 Description A (£e) (ft) B {E£E) (£t)
1 MAKE UP AIR 145. 1. 2P 145S. 1.
FAN OUTLET 14%. 1. 1 145. 1.
3 FLOW TO SUPHEAD 145. 1. iF 145. 1.
Flow Paths - Table 2
Flow Flow HydAa. Inertia Friction De— Mem Strat
Path Ares Diam. Length Length Entrmt Trn Flow
* (££2) (fr) {fe) (fr) Frac. opt opt
1 10. L. 10. 10. - NONE
50. S. 10. 10. ~ NONE
3 50. 5. 10. 10. - NONE
Flow Paths - Table 3
Flow Pwd. Rev. Critical Exit
Path Loss Loss Comp . Flow Loss
* Coaeff. Coeff. Oopt. Model Coeff.
1 1. 1. QFF OFF o.
2 1. 1. OFF QFF 0.
1. 1. OFF OFF 0.

GU-0013, Revision 4
Attachment 4
Page 4-8 of 4-16
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3
AVH213 COOLER BASE LINE 12/07/68
Dec/07/1998 10:40:11
GOTHIGC Viersion B.0a(QA) - April 1908
Materilals
Type # Description
1 COPPER FINS
2 STAINLESS STEEL
Material Type
1
COPPER FINS
Temp . Density Cond. Sp. Heat
(F}) (lem/£:3) {(Bcu/hr-£t-F) (Btu/lbm-F)
120, 559. 225. 0.108
Material Type
2
STAINLESS STEEL
Tamp . Density Cond. 8p. Heat
(F) (lbm/£E3) {Bru/hr-£t-F) {Btu/lom—~F)
120. 490. 9, c.1
Cooler/Heater
Heatexr on OfE Flow Flow Heat Heat
Cocler Vol. Trip Trip Rate Rate Rate Rate Phs cCtrlr
# Description # L4 #* {CFM) FFP (Btu/=s) FF Opt Loc
1H FRVS HEATER h 8 a. 1 VTl 1

GU-0013, Revision 4
Attachment 4
Page 4-30f4-1¢



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

AVH213 COOLER BASE LINE 12/07/88
Dac)7/1988 10:40:11
GOTHIC Version 6.0a{QA) - April 1998

Heat Exchangers - Table 1

Heat HX Prim Scnd Cpld

Ex. Type Flow Flow HX

# Description # Path Path #
1H JCOCLING COIL 1 2 SPEC
Heat Exchangers — Tabls 2
Heat Scndy Scndy Sendy Sendy Ext . BExt . BExt . BExt .
Ex. Flow Flow Temp Temnp Flow Flow Heat Heat
» (lkan/=s) FF (F) FF {(lbm/8) FF [(Btu/=) FF
18 52.54 25 .
Heat Exchanger Types - Table 1
HX Passes Tubea Thick- Wall
Type or Mat . ness Axrea
#* Option Zones # (in} (£x2)
3 FAN COOLER B8 2 0.035 273.89
Heat Exchanger Types - Table 2
HX Flow Hya. Tot. 8. H.T. H.T. Fouling
Tvpe Fin Area Diam. Area Coef Coef Resistance
# side Tvpe (£e2) {in} {fe2) curv Type (h-£2-F/B)
1 prim | SHEE 14.58 0.625 5075.3 BUIL o.
SECO J NONE 0.0672 &.555 232.5 BUIL Se-~-004

GU-0013, Revision 4
Attachment 4
Page 4-lcof 4- 16



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

AVH213 COCLER BASE LINE 12/07/98
Doc/07/1998 10:40:11
GOTHIC Varsion 6.0a{QA) - April 1998

Heat Exchanger Types -~ Table 3
Fin Parameters
HX Fin Pin Thick- surf.
Type Mat. Diam. Length ness Area
# Side Type # {(in) (in) (in) (££2)
1 PRIM 1 0. 0.4375 0.007 4803.5
saco o 0. 0. 0. 0.
Functiona
FF# Description Ind. Var. Dep. Var. Points
Constant - —-
RAMP TIME (SEC) NORMALIZED
Function
1
RAMP

Ind. Var.: TIME (SEC)
Depy. Var.: NORMALIZED HEAT RATE (BTU/S)

Ind., Var., Dep. Var. Ind. Var. Dap. Var.

0. 0. 10. 1.
1Q000.

Volume Injitial Conditions

Vapor Liguid Relative Liguid Ice Ice
vol Pressure Temp . Temp . Humidity Volume Volumea Surf.A.
" (paim) {F) F (%) Fraction Fract. (£fe2)
def 14.7 80C. 80. 60. 0. C. 0.

GU-0013, Revision 4
Attachment 4
Page 4-t1of 4-16



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKI
20010717

AVH213 COOLER BASE LINE 12/07/98
Dec/07/1998 10:40:13
GOTHIC Version 6.0a(QA) - April 1998

NG COPY

Initial Gas Pressure Ratlos

Vol Air
# Gas 1 Gas 2 Gas 3 Gas 4 Gas 5 Gas 6 Gas 7 Gas 8
def 1. 0. 0. 0. 0. 0. o. 0.
Run Control Parameters (Seconds)
Time DT or oT End Print Graph Masx Dump
Int Min Masc Ratio Time Int Int cCPU Int
1 0.001 0.5 1. 490. | 20000, 25, 6000, 0.

Soluticn Options

Time Sclution Imp Conv Imp Iter Praea Sal Pras Conwv Prea Itex
Dom Method Limit Limic Maethod Limit Limit
1 SEMIL-IMP Q. 1 DIRECT o. N
Run Options
Paramater value
Reatart Time (sec)
Restart Time Step #
Resatart Time Contrcol NEW
Ravaporization Fraction DEFAULT
Heterogencoua Nucleation INCLUDE
Minimum HT Coeff. o
Raeference Pressure IGNORE
Forced Ent. Drop Diam. 0.00833
Vapor Phase Head Correction INCLUDE
Kinetic Energy IGNORE
Vapox Phase INCLUDE
Liguid Phase INCLUDE
Drop Phase INCLUDE
Force Egulilibrium IGNORE
GU-0013, Revision 4
Attachment 4
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20010717

AVH213 COOLER BASE LINE 12/07/98
Dec/07/1998 10:40:13
GOTHIC Version 6.0a(QA} - April 1998

Run Options

Parameter Value
Drop-Lig. Conversion INCLUDE
QA Logging OFF

Ice Condensar Parameters
Inicixl Bulk Surface Area Heat
Temnp . Density Multiplier Trang fer
() (lom/£t3) Function oprion
15. 33.43 UCHIDA
Graphs
Graph Curve Numbar
# Title Mon 1 2 3 4 5
T™Z ™1
RILH
RH2 RH1

GU-0013, Revision 4
Attachment 4
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

AVH213 COOLER BASE LINE 12/07/98

DecX7/1998 10:40:13

GOTHIC Version 6.0a({QA) - April 1998

Noncohdensing Gases
Gas Description Symbol Type Mol. Lennard-Jones Parameters
No. Weight Diameter e/K
{Ang) (K}
1]Air Air POLY 28.97 3.617 97.
Noncondensing Gases - Cp/Viasc. Equations
Gos Cp Egquation {Required) Vise., Equation (Optional)
No. Traln Tmax <p Tmin Tmasx Viecosity
(R) {R} {Btu/lkm-R} {R} {(R) {1/ £€-hr)
1 360. 2280, 0.238534-6.2006

GU-0013, Revision 4
Attachment 4
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20010717

AVH213 COOLER BASE LINE 1207/98
Dec/07/1998 10:42:14
GOTHIC Version 6.0a(QA} - Apsil 1968
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

O PSEG CALCULATION CONTINUATION SHEET | SHEET: 17 of 74
CONT’'D ON SHEET:

CALC. NO.: 11-0066 REFERENCE: N/A
RED S
ORIGINATOR,DATE |REV: | 06/05/98
REVIEWER/VERIFIER DATE
PCFLUD | Description Rooem Numbers Volume 85% Volume Concrete Heat Steel Heat
Comp # {cuft) {cuft) Transfer Transfer
Surface Area* | Surface Area ***
1 Inlet Header - 23137 -
2 Exhaust Header - 27471 -
3 Pipechases 4319 5062 2045
4321 13851 4111
4327 3755 1998
4329 15241 4406
4402 8322 2251
4505 7351 2128
4508 3614 1673
Total 57238 48651 18612 24813
4 CS Pmps 4104/4105 4104 17145 4124
4105 17515 4180
Total 34660 29461 8304 1490
5 CS Pmps 4116/4118 4116 17297 4138
4118 15640 4008
Total 32937 27998 8146 1416
6 RHR Pump Rm 4107 4107 27418 23308 8379 1179
7 RHR Pump Rm 4114 4114 2178 23104 8375 1189
8 RHR Hx 4100/4208 4109 20198 4002
4208 23384 4054
Total 43582 37045 8056 1874
9 RHR Hx 4113/4214 4113 20547 4018
4214 23146 4020
Total 43693 37139 8038 1879
10 HPCI Area El 54 4111 36623 7502
4112 18933 5379
Total 55656 47223 12881 2388
11 RCIC Area El 54 4108 19217 5448
4110 19370 4895
Total 38587 32799 10343 1659
12 Torus & Stm Vent 4102 534333 34695
4409 - 102 # 8701 2398
4408 - 132 ft 4855 1357
4409 - 145 ft 4835 1491
4409 - 162 ft 11375 3379
Totat 364099 475484 43320 24256

TABLE 1 Reactor Building Velumes and Surface aﬂ.reasc_iu_00 13. Revision 4

Attachment 5
Page 5-2 of 5-8
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717
@ PSEG CALCULATION CONTINUATION SHEET | SHEET: 18 of 74
CONT’'D ON SHEET:
CALC. NO.: 11-0066 REFERENCE: N/A
RED 6
ORIGINATOR,DATE | REV: | 06/05/98
REVIEWER/VERIFIER DATE
PCFLUD | Description Room Numbers Volume 85% Volume | Concrete Heat Steel Heat
Comp # (cuft) (cuft) Transfer Transfer
Surface Area* | Surface Area ™
13___| MCC Area E1 77 4201 29647 8824
4215 20766 6167
4216 15502 5398
4217 484 411
above 4217 718 na
4218 43982 8909
Total 120089 102084 29700 5164
14 CRD Pmp/MCC_El 77 4202 33695 6688
4203 17026 5669
4205 31647 6897
Total 82368 70013 19264 3542
15| RACS Hx & Pmp EI 77 4207 5048 2258
3209 49340 9549
4210 1378 771
above 4210 2044 256
2211 48863 9414
4213 7501 3011
4219 1406 786
above 4219 2086 302
Total 117666 100018 26387 5060
16 SACS Hix/ Pmp EI 102 3307 115373 15879
4300 159824 21341
Total 275197 233917 37220 11833
17 MCC Area EI 102 4309 26642 8139
4303 77803 15575
4310 60900 14155
4323 88082 17487
Total 2563427 215413 55356 10887
18 | CRD Area EI 102 4315 7160 2705
above 4315 3641 n/a
4317 39299 5473
4318 11097 3385
4320 34571 6936
4322 28430 7666
4326 31206 6044
4328 37797 7585
4330 8504 3177
4331 37130 7648
Total 238978 203129 53519 10276

TABLE 1 (Con’t)
Reactor Building Volumes and Surface Areas

GU-0013, Revision 4
Attachment 5
Page 5-3 of 5-8

Revision 51
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717
QD PSEG CALCULATION CONTINUATION SHEET |SHEET: 19 of 74
CONT'D ON SHEET:
CALC. NO.: 11-0066 REFERENCE: N/A
RED )
ORIGINATOR,DATE | REV: | 06/05/08
REVIEWER/VERIFIER,DATE
PCFLUD | Description Room Numbers Volume 85% Volume Concrete Heat Stee! Heat
Comp# {cuft) {cuft) Transfor Transfer
Surface Area* | Surface Area ***
19 RWCU Rooms El 132 2403 2509 1484
4405 3237 1717
4406 2217 1348
4407 4073 — 1935
Total 12126 10307 6484 521
20 FRVS/CmplElec EI 132 4410 72301 2790
4411 73824 9081
4412 3834 1588
4413 3381 1427
4408 40033 10428
4404 11789 412
4401 24554 8175
Total 229718 196269 23611 8878
21 Open/FRVS Vent 145 4501 24248 8647
4504 31669 7624
4508 28173 8351
4513 4325 1962
4511 7140 2505
4512 8799 3010
Total 104384 88701 32390 4487
22 RWCU Area El 145 4502 3155 1453
4503 3037 1447
4506 11406 3421
Total 17898 14958 8381 767
23 FPcol/Sm Rm EI 162 4606 272975 5051
above 4606 11163 n/a
4607 13678 5945
4608 30260 9506
4613 6055 2330
4609 3424 1650
4625 2573 1330
above 4625 6024 n/a
4626 2422 1172
above 4628 5670 n/a
4627 1676 926
above 4627 3923 nia
4628 1708 543
above 4628 3999 nfa
Total 116760 95388 28852 4977
TABLE 1 {(Con’t)
Reactor Building Volumes and Surface Areas
GU-0013, Revision 4
Attachment 5
Page 5-4 of 5-8
| Nuclear Common Revision 5 |
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2001071
QD PSEG CALCULATION CONTINUATION SHEET | SHEET: 20 of 74
CONT’D ON SHEET:
CALC. NO.: 11-00686 REFERENCE: N/A
RED 6
ORIGINATOR,DATE | REV: | 06/05/98
REVIEWER/VERIFIER,DATE

PCFLUD | Description Room Numbers Volume 85% Volume Concrete Heat Steel Heat
Comp # {euft} (cuft) Transfer Transfer
Surface Area* | Surface Area ™
24 MCC/Recom/FRVS E! 162 4801 19021 8066
4602 268947 5453
4603 29871 7171
4604 49813 8616
4614 34187 7638
4615 33550 7433
4616 51553 9783
4617 48618 8855
Total 292380 248506 81015 12571
25 Reactor Buliding total 4,000,000 3400000 172000
volume
Reactar Building (Volume 2,784,582
of Compartments 3-24) _
General Areas Reaclor Total 1,215,418 1033105 303,855 * §2263
Bullding

TABLE 1 (Con’t)
Reactor Building Volumes and Surface Areas

*  Wall, floor and ceiling/ roof data from Reference 5.12

** The surface area for the Reactor Building General Areas is based on 25% of the numericat value of the total volume. A review of the
ratio of

volumes to surface areas for the other compartments was performed. On average the ratio was 25%.
** See Section 6.14

GU-0013, Revision 4
Attachment 5
Page 5-5 of 5-8

Revision 51
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717
O PSEG CALCULATION CONTINUATION SHEET |SHEET: 27 of 74
CONT’'D ON SHEET:
CALC. NO.: 11-0066 REFERENCE: N/A

RED 6
ORIGINATOR,DATE |REV: | 06/05/98

REVIEWER/VERIFIER,DATE

PCFLUD Comp | Description Heat Load Heat Load (Btu/sec)
# (Btu/sec)
t< 10 sec t > 10sec
1 Inlet Header 0 0
2 Exhaust Header 1] 280.0 (26 <t < 37 sec)
373.3 (t> 37 sec)
3 Pipechases 18.27 18.15
4 CS Pump Rms 4104/4105 1.18 1.1
85.02 (t= 19 sec)
5 CS Pump Rms 4116/4118 1.24 0.97
84.88 {t = 19 sec)
6 RHR Pump Rm 4107 1.98 1.85
80.61 (t 2 13 sec)
7 RHR Pump Rm 4114 1.98 1.88
80.54 (t> 13 sec)
8 RHR Hx Rm 4109/4208 1.05 0.80
81.94 (£t 2 13 sec)
9 RHR Hx Rm 4113/4214 1.05 0.83
81.97 {t > 13 se¢)
10 HPCI Area Ei 54 7.55 28.54
11 RCIC E| 54 541 17.05
12 Torus & Steam Vent (lighting and 10.25 81.41
piping heat loads only} .
13 MCC Area 11.08 7.30
14 CRD Pump/MCC 21.49 1.83
15 RACS Hx & Pump 22.02 2.23
16 SACS Hx & Pump 140.47 43.26 (10st<45 sec)
124.49 ({ > 45 sec)
17 MCC Area El 102 30.76 28.47
18 CRD Area E| 102 26.85 17.98
19 RWCU Room El 132 15.89 7.84
20 FRVS/Comp/Elect E! 132 58.81 23.64 (10 < t< 26 sec)
31.21 (t = 26 se¢)
21 Open/FRVS vent 55.20 8.17 (10<t<55 sec)
9.12 (1255 sec)
22 RWCU Area El 145 13.62 11.82
23 Fuel Pool H/Smail Rooms El 38.38 2578
162
24 MCC/Recomb/FRVS El 162 31.44 17.15 (10 < t< 19 sec)
24.92 (19 < t< 37 sec)
30.85 (t 2 37 sec)
25 General Areas 220.43 84.80
Total 736.40 432.74 (10 < t< 13 se¢)
752.34 (13 < t< 19 sec)
927.93 (19 < t< 26 sec)
1215.50 (26 < t< 37 sec)
1323.73 (37 < t< 45 sec)
1404.96 (45 < t< 55 sec)
1405.91 (t > 55 sec)
TABLE 4
Reactor Building Heat Loads GU-0013, Revision 4

Aftachment 5
Page 5-60f 5-8
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20010717

O PSEG

CALCULATION CONTINUATION SHEET

SHEET: 51 of 74
CONT’'D ON SHEET:

CALC. NO.: 11-0066

REFERENCE: N/A

ORIGINATOR,DATE | REV:

RED
06/05/98

REVIEWER/VERIFIER ,DATE

6.10 Section 5 - Flow Path Data

The following Table is a summary of the data required for input in Section five of the PCFLUD program. The
information which is required is listed in order in the heading of the Table. The forward flow coefficients were

determined as described in Section 6.3 of this calculation.

From To Initial Flow | Forward Flow Reverse Blowout panel Set [ Flow Path Valve
PCFLUD PCFLUD Area (sqft) Coefficlent Coefficient Pressure {psid) Number
Comp # Comp #

1 3 1.050 1.00 1.0 0.00 0
1 r] 0.130 1.00 1.0 0.00 0
1 5 0.180 1.00 7.0 0.00 0
1 5 0.110 1.00 1.0 0.00 0
1 7 0.100 1.00 1.0 0.00 0
j ] 0.090 1.00 10 0.00 0
1 ] 0.085 1.00 1.0 0.00 0
1 10 0.700 1.00 1.0 0.00 0
7 i 0.500 1.00 1.0 9.00 0
1 12 1.410 1.00 1.0 0.00 0
1 13 2.700 1.00 1.0 0.00 )
1 14 1.850 100 10 0.00 0
1 15 1,400 1.00 10 0.00 0
1 16 0.700 1.00 1.0 0.00 0
1 17 3.050 1.00 1.0 0.00 0
1 18 3.700 1.00 1.0 0.00 [}
i 19 0.550 1.00 1.0 0.00 0
1 20 2.650 1.00 10 0.00 0
1 21 5.500 1.00 10 0.00 0
1 22 0.600 1.00 10 0.00 0
7 23 2.300 1.00 10 0.00 0
1 24 1.900 1.00 10 0.00 0
1 25 10.050 1.60 1.0 0.00 0
3 2 3.250 1.00 10 0.00 0
4 2 0.321 1.00 1.0 0.00 0
5 2 0.321 1.00 1.0 0.00 0
6 2 0.161 1.00 1.0 0.00 0
7 2 0.161 1.00 10 0.00 0
8 2 0.161 1.00 1.0 0.00 0
] 2 0.161 1,00 1.0 0.00 0
10 2 0.560 1.00 1.0 0.00 0
N F] 0.481 1.00 1.0 0.00 0
12 2 1.804 1.00 1.0 0.00 0
13 2 1.100 1.00 1.0 0.00 0
i 2 1.600 7.00 1.0 0.00 0
i5 2 1.600 1.00 1.0 0.00 0
16 2 0.600 1.00 1.0 0.00 0
17 2 2.000 1,00 1.0 0.00 0
18 2 2.700 1.00 1.0 0.00 0
19 2 0.550 1.00 10 0.00 0
20 2 1600 1.00 10 0.00 0
TABLE § .
R GU-0013, Revision 4
Attachment 5
Page §-7of 5-8
{ Nuclear Commen Revision 5 |




QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717
O PSEG CALCULATION CONTINUATION SHEET | SHEET: 52 of 74
CONT’'D ON SHEET:
CALC. NO.: 11-0066 REFERENCE: N/A

RED 3
ORIGINATOR,DATE | REV: 06/05/98

REVIEWER/VERIFIER,DATE

From To Initial Flow Forward Flow Reverse Blowout panel Set Flow Path Vaive
PCFLUD PCFLUD Area (sqft) Coefficient Coefficient Pressure (peid) Number
Comp # Comp #

21 2 2.200 1.00 1.0 0.00 0
23 2 0.550 1.00 1.0 0.00 0
24 2 2.566 1.00 1.0 0.00 0
25 2 5.700 1.00 1.0 0.00 0
12 0 310.0 1.00 1.0 1.00 0
13 25 1.150 1.00 1.0 0.00 0
18 17 0.500 1.00 1.0 0.00 0
19 3 2.800 1.00 1.0 0.00 0
20 19 1.100 1.00 1.0 0.00 0
21 22 1.150 1.00 1.0 0.00 0
22 3 0.950 1.00 1.0 0.00 0
22 25 0.550 1.00 1.0 0.00 0
23 24 1.400 1.00 1.0 0.00 0
21 3 0.400 1.00 1.0 0.00 0
25 0 0.168 - 10% 0.00 1.0 0.00 1]
D.832 - 50%
1.660 -
100%
25 16 0.450 1.00 0.3 0.00 [4]
25 17 0.750 1.00 1.0 0.00 0
25 18 1.800 1.00 1.0 0.00 0

TABLE § (Con’t)
Compartment Flow Path Data

GU-0013, Revision 4
Attachment 5
Page 5-8 of 5-8

{ Nuclear Common Revision §|
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FORM NC.DE-AP.Z%-0010-1
Page 2 of 4

CERTIFICATION FOR DESIGN VERIFICATION

Reference No. GU-0013

SUMMARY STATEMENT

In this calculation, the FRVS vent flow time history has

been calculated using GOTHIC computer program. There was some

uncertainty in the relationship between the controller output

and the exhaust damper pogition. To c¢ircumvent this uncertainty,

a sensitivity study was performed to see the effect of change in

this relationship on the exhaust flow rate. The results showed

that the vent flow time histo some what insensitive to this

relationship.

The undersigned hereby certifies {in the right column) that the design
verification for the subject document has been completed, the
questions from the generic checklist have been reviewed and addressed
as appropriate, and all cgmments have been adequately incorporated.

Robert DeNightM Bé/ﬂ(ﬁsfl/ﬁM o4 "f}i 1997

Design Verifier Assigngd ature of Design Verifier/Date
{signature of Manager/Supervisor)”

Design Verifier Assigned By Siggature of Design Verifier/Date
(signature of Manager/Supervisor)

Design Verifier Assigned By Signature of Design Verifier / Date
{signature of Manager/Supervisor)’

Design Verifier Assigned By  Signature of Design Verifier / Date
(signature of Manager/Supervisor)"

»If the Macager/Superviser acts as the Design Yeritier. the signature of the next higher level of technical managemsat is required.

Page [ of 1

Nuclear Common Page 14 of 18 Rev. 3



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

FORM NC.DE-AP.Z2-0010-1
Page 4 of 4

CERTIFICATION FOR DESIGN VERIFICATION

REFERENCE DOCUMENT NO. /REV. _GU-0013

COMMENTS

RESOLUTION

Include a statement
about source of areas
and loss factors. It is
page 50 of calc. 11-
0066. Include a
statement about source
of room volumes.

Page 5, section 3.1l:
Ref. 4.6.1 does not
appear to be right.

Page 10, 11l: Remove
equations from section
5.2.1 and 5.2.2 because
these equations imply
that the reactor
building is modeled as a
single volume. Also
remove gsection 5.2.3.
Include heat from two
more C.S. punmp motors as
thermal conductors in
vol. 4 and remove it
from the heater.
FRVS motor volume =
ft*. Surface area =
18.85 ft°. Density =

1950 =207 _l_b_% .
942

9.42

Heat rate—=

Page 18: 1782 should be
2782

Include a reference for
geometrical data for
concrete and heat sinks.
Include a reference for
torus water temperature
and an expression for
H.T. from torus.

Section 3.5, page 6:
Torus H.T. rate is also
an exception and was not
obtained from Ref.
4.1.6.

Included in para. 5.3.4

Corrected.

Done

Done

Corrected

Corrected

Done

Done

Corrected

Nuclear Common

Page 16 of 18

Rev.

3
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20010717

10. Please include a 18. Done v.c.
reference for setpoint of
room coolers.

Acceptance

£
/W ;{/ -’-’/ 23 Resogution
Vﬂ,@f\w’(" 23 ApRIII RESOLVED BY DATE

SUBMITTED BY DATE

Nuclear Common Page 17 of 18 Rev. 3
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20010717 X
FORM NC.NA-AP.ZZ-0059-2
10 CFR 50.59 APPLICABILITY REVIEW
Page 1 of 3

Revision 0

I.D. Numbers/Reference/Revision: Design Calculation GU-0013

Title:  Filtration, Recirculation, And Ventilation System Exhaust Rate

Applicability:
______ Salem1 ______ Salem 3 (Gas Turbine)
_____ Salem2 _ X __ Hope Creek
___ Common to Salem 1 &2 _____ Common to Hope Creek & Salem

1.0 10 CFR 50.59 APPLICABILITY REVIEW
identify the applicable SAR sections that were reviewed to make the
determinations:
Sections 6.2, 6.3, 6.8 and 15.6
Technical Specifications Section 3/4.6.5
Safety Evaluation Report Supplement No. 2

a. Does the proposal change the facility as described in the SAR?

YES NO X

Explain:

UFSAR Section 15.6.5.5.1.2 and 15.6.5.5.3 describe the design basis reactor
building in-leakage and vent rate post-accident. The current UFSAR sections
(Revision 0) state that the design basis for reactor building in-leakage is 10% per
day, with 168 seconds required to draw the building down to —0.25 in.w.g. post-
accident; however, the SER was amended in 1985 to change the design basis to
100% per day, with an associated drawdown time of 375 seconds. 3324 cfm is
the steady-state portion of the vent rate expression corresponding to a reactor
building in-leakage rate of 100% per day, as calculated in design calculation GU-
0013, Revision 3. 3324 cfm is the value used as the acceptance criterion
specified in Technical Specification 4.6.5.1.¢c.2. for 18-month surveillance testing.
The UFSAR expression has been corrected in UFSAR Change Notice 99-037 to:
E(t) = 3324 + 5637 exp (-1.18t), where t is the time after drawdown. This is the
licensing basis vent rate.

The expression for the secondary containment vent rate derived in GU-0013,

Revision 4, from the as-built heat loading, is conservative with respect to the

licensing basis vent rate. No change is sought to this basis, or to any portion of

the SAR.

Nuclear Common Rev. 6
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oy FORM NC.NA-AP.ZZ-0059-2
10 CFR 50.59 APPLICABILITY REVIEW
Page 2 of 3

Revision 0

1.D. Numbers/Reference/Revision: Design Calculation GU-0013

Title:  Filtration, Recirculation, And Ventilation System Exhaust Rate

Therefore, the proposal does not change the facility as described in the SAR.
b. Does the proposal change procedures as described in the SAR?

YES NO X

Explain:

The is no change to any part of the SAR necessitated by the proposal; therefore,
the proposal does not change the procedures as described in the SAR.

¢. Does the proposal involve a test or experiment not described in the
SAR?

YES NO X

Explain:
There is no test or experiment required as a result of this proposal, and no
change is required to any portion of the SAR; therefore, the proposal does not
involve a test or experiment not described in the SAR.

If ALL answers are "NO," 10 CFR 50.59 does NOT apply.

2.0 TECHNICAL SPECIFICATION REVISION DETERMINATION - Does the
proposal require a Technical Specification change?

YES NO X

Identify the pertinent Technical Specification sections that were reviewed to
make the determination:

The TS sections reviewed include sections 3/4.6.

The vent rate expression derived in the proposal is conservative with
respect to the Technical Specifications, and does not require a change to
them.

Nuclear Common

Rev. 6
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R FORM NC.NA-AP.2Z-0059-2
10 CFR 50.59 APPLICABILITY REVIEW
Page 3 of 3

Revision 0

I.D. Numbers/Reference/Revision: Des_igﬂ Calculation GU-0013

Title: _ Filtration, Recirculation, And Ventilation System Exhaust Rate

3.0 CONCLUSION

Does 10 CFR 50.59 apply?

YES NO X

Is a Technical Specification change required?

YES NO X

If a Technical Specification change is required to implement this proposed

activity STOP. Contact Nuclear Licensing for assistance in preparation of a
License Change Request.

4.0 COMPLETION AND APPROVAL

Preparer: Date  s/6/%3

Peer Reviewer: Md, % Date _s//2/%%

Approval: , W Date f/z///

Nuclear Common Rev. 6
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Note on Radiation Energy Fields Calculated by STARpH Code
for the Hope Creek Plant

Prepared by Polestar Applied Technology, Inc.
July, 2001

As part of alternate source term (AST) work, the post-accident pH must be determined.
One of the inputs to pH determination is radiation level in containment. Table 1 provides
the cumulative radiation energy vs. time which was calculated by the STARpH code [1]
for the Hope Creek Plant (Mark I containment) and was used as an input to the evaluation
of the rate of acid generation from radiolysis of water and cable. The units are Mrad
deposited in the pool (column 2) and deposited in the containment gas space (gamma
energy in column 3 and beta energy in column 4).

The source term for the radiation field in STARpH assumes a RG 1.183 release [2]. For
the pool, the radiation field is based on fission product aerosol deposited in the pool. For
the containment gas space, the radiation field is based on noble gases, fission product
aerosol deposited on surfaces above the pool, and gamma shine from the pool.

The Table 1 30 day cumulative radiation energy deposition values have been compared to
those from the NRC AST rebaselining study [3]. The NRC study was for a Mark III
containment (larger volume), used a somewhat smaller aerosol source term, and did not
consider the shine from the pool. When these effects are taken into account, the STARpH
values compare reasonably well with reference [3].

Table 1 Cumulative Radiation Energy Deposition in Containment Pool
and Free Volume

Time after Total Energy Gamma Energy Beta Energy
Reactor Deposition in Deposition in Free Deposition in Free
Shutdown Pool, MRad Volume, MRad Volume, MRad
1h 7.30E-1 6.75 5.04E1
2h 1.00 1.28E1 9.57E1
5h 1.56 2.80E1 2.03E2
12 h 2.48 5.39E1 3.82E2
1d 3.70 8.63E1 6.07E2
3d 7.15 1.71E2 1.22E3
10d 1.35E1 2.70E2 2.10E3
20d 1.76E1 2.97E2 2.41E3
30d 2.03E1 3.07E2 2.53E3
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LRN-01-0xxx LCR H-01-002
TABLE 1
DOSE ANALYSIS
Post-LOCA Post-LOCA TEDE Dose (Rem)
Activity Release Receptor Location

Path Control Room EAB LPZ
Containment Leakage 4.29E-01 3.41E-01(3.2 hr) | 1.10E-01
ESF Leakage - 2.64E-01 3.51E-02 (O hr) | 1.19E-02
MSIV Leakage 3.40E+00 1.92E+00 (9.3 hr) | 3.67E-01
Containment Purge 0.00E+00 0.00E+00 0.00E+00
Containment Shine 0.00E+00 0.00E+00 0.00E+00
External Cloud 0.00E+00 0.00E+00 0.00E+00
CR Filter Shine 2.46E-03* 0.00E+00 0.00E+00
Total 4.10E+00 2.30E+00 4.89E-01
Aliowable TEDE Limit 5.00E+00 2.50E+01 2.50E+01

*CR filter shine dose due to the CR unfiltered inleakage of 1000 cfm with RADTRAD default
nuclide inventory file (NIF) will bound that due to the CR unfiltered inleakage of 900 cfm with the
plant-specific NIF.



