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Control Volumes

Vol Vol Elev Ht Hyd. D. L/V IA Burn 
# Description (ft3) (ft) (ft) (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 NONE 
5 CSP 4116,4118 27996. 54. 21. 20. DEFAULT NONE 
6 RHR PMP RN 4107 23305. 54. 21. 20. DEFAULT NONE 
7 RHR P3P RH 4114 23101. 54. 21. 20. DEFAULT NONE 
8 RREMX 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. 54. 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 RACS HX, PHP 77 100016. 77. 23. 20. DEFAULT NONE 
16 SACS HX,PHP 102 233917. 102. 28. 20. DEFAULT NONE 
17 MCC AREA EL 102 215431. 102. 28. 20. DEFAULT NONE 
18 CRD AREA EL 102 203129. 102. 28. 20. DEFAULT NONE 
19 RWCU RMS EL132 10307. 132. 11. 20. DEFAULT NONE 
20 FRVS,CHP EL 132 195259. 132. 23. 20. DEFAULT NONE 
21 OP FRVS VNT 145 88701. 145. 15. 20. DEFAULT NONE 
22 RWCU AREA 145 14958. 145. 15. 20. DEFAULT NONE 
23 F POOL, SN 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 NONE 
27 frvs heater enc 1000. 132. 10. 20. DEFAULT NONE 
28 frvs fan heat 1000. 132. 10. 20. DEFAULT NONE

Fluid BoundUzy CondiLtons - Tlable 1 

Press. Tomp. Flow ON OFF 

BC* Description (pM1i) PPF (F) F? (ibm/a) PP Trip Tr=ip 

IF PFVa FAN ZN•rT 14.7 94 V-550 1 0 

2C FAV8 F.N OUTLET 14.7 94 

3P ZNLrZjAGE 14.6959 94 

4P POOL ZVAPORATZO 5.9926 31134 0.3625
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Fluid Boundary Conditions - Table I 

Press. Temp. Flow ON OFF 
BC# Description (psia) FF (F) FF (Thin/a) FF Trip Trip 

5F 1 MUr FAN EXH&USj 14.7j 94 V-1 1 v 28 1 23j

Fluid Doundar~y Condition. - Tab:let 2 

Liqx. V. stm. Drop D. C]pld Flow HOat Out~let 

Bc# Free. 7T P.R. 77 (iLn) Fr NCO V1 Fr. F? Stmt/w) PF QuAlitty P7 

IF 0. H50 NONE DEFAULTr 

2C 0. H50 j ONZ E0 DEFAUILT 

2P 0. H50 NONE 71.0 DEFAULT 

47F 0. 11 M024 DEFAULt 

!57 0. H50 J NOE DEAUL

Fluid Eouxtamry Co~nditiomn* - jrTkble 3 

caw Pre~wmut. RAtios 

Air 

BC* Gaul I 7 Ga.ft2 7" Gam3 77 0afs4 77 

3P1 1.  

4FI 
IF 1
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Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Gas 5 FF Gas 6 FF Gas 7 FF Gas 8 FF 

iF1 

2C 
3P 

4F 
5F

Plow Path. - Table I

F.P. Vol Elev Ht Vol ZlwV Ht 

* Desaription A (ft) (ft) B (ft) (Eft) 

1 SUPPLY ROOM 3 1 112. 1. 3 112. 1.  

2 SUPPLY ROOM 4 1 64. 1. 4 64. I.  

3 SUPPLY ROOM 5 1 64. 1. 5 64. 1.  

4 SUPPLY ROOM 6 1 64. 1. 6 64. 1.  

5 SUPPLY ROOM 7 1 64. 1 . 7 64. 1.  

6 sUPPLY yROOM 8 1 64. 1. a Cc. i.  

7 sUPPLY ROOM 9 1 64. 1. 9 64. 1.  

a SUPPLY ROOM 10 1 64. 1. 10 64. 1.  

9 SUPPLY ROOM 11 1 64. 1. 11 64. 1.  

10 SUPPLY ROOM 12 1 84. 1 . 12 54. 1.  

I1 SUPPLY ROOM 13 1 87. 1. 13 57. 1.  

12 SUPPLY ROOM 14 1 87. 1. 14 87. 1.  

13 SUPPLY ROOM 15 1 97. 1. 15 87. 1.  

14 SUPPLY RO00 16 1 122. 1. 16 122. 1.  

15 SUPPLY RoOM 11 1 122. 1. 17 122. 1.  

16 SUPPLY ROOM 18 1 122. 1. 18 122. 1.  

17 SUPPLY ROOM 19 1 140. 1. 19 140. 1.  
19 SUPPLY ROOM 20 1 145. 1. 20 148. 1.  

19 SUPPLY ROOM 21 1 155. 1. 21 155. 1.  

20 SUPPLY ROOM 22 1 155. 1. 22 155. 1.  

21 SUPPLY ROOM 23 1 182. 1. 23 182. 1.  

22 SUPPLY ROOM 24 1 182. 1. 24 182. 1.  

23 SUPPLY ROOM 25 1 205. 1. 25 205. 1.  

24 rCaLAnSr ROO 3 3 112. 1. 2 112. 1.  

25 lHAUST ROOM 4 4 64. 1. 2 64. 1.  

26 EXRNAUST ROOM 5 5 54. 1. 2 64. 1.
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ReAr 84idWJ 4hUU ReMl {WN(LCA Ill. A - Samnme) 

Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft) (ft) 

27 EXHAUST ROOM 6 6 64. 1. 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 EXHAUST 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. IF 132. 1.  
46 FRVS FAN OUTLET 26 132. 1. 27 132. 1.  
47 ROOM 8 EXHAUST 8 64. 1. 2 64. 1.  
48 13 TO 25 13 77. 1. 25 205. 1.  
49 18 TO 17 18 102. 1. 17 102. 1.  
50 19 TO 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. 1. 3 102. 1.  
54 22 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 25 TO 17 25 201. 1. 17 102. 1.  
59 25 TO 18 25 201. 1. 18 102. 1.  
60 EVAPORATION FLO 25 201. 1. 4F 201. 1.  
61 VENT FAN DUCT 1 145. 1. 5F 300. 1.  
62 DUCT 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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Flow Paths - Table 2 

Flow Flow Hyd. Inertia Friction Do- Mom Strat 
Path Area Diam. Length Length Entrmt Trn Flow 

# (ft2) (ft) (ft) (ft) Frac. Opt Opt

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39

1.05 
0.18 
0.18 
0.11 

0.1 
0.09 

0.085 
0.7 
0.5 

1.41 
2.7 

1.85 
1.4 
0.7 

3.05 
3.7 

0.55 
2.65 

5.5 
0.6 
2.3 
1.9 

10.05 
3.25 

0.321 
0.321 
0.161 
0.161 
0.161 
0.56 

0.481 
1.804 

1.1 
1.6 
1.6 
0.6 
2.9 
2.7 

0.55

1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  

1.  
1.  
1.  
1.  
1.

10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.

1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  

1.1 
1.  
1.  
1.  
1.  
1.  
1.  
1.  
I..  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.

-. - m a a

0.
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NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE
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Flow Paths - Table 2 

Flow Flow Hyd. Inertia Friction De- Mom Strat 

Path Area Diam. Length Length Entrmt Trn Flow 

# (ft2) (ft) (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. - NONE 

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. 1. - NONE 

60 1. 1. 10. 1. - NONE 

61 10. 1. 10. 1. - NONE 

62 10. 1. 10. 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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Flow Paths - Table 3 

Flow Fwd. Rev. Critical Exit 

Path Loss Loss Comp. Flow Loss 

# Coeff. Coeff. Opt. Model Coeff.

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39

1.  
1.  
1.  
1.  
1.  
1.  
i.  
i.! 
1.! 
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
i.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.

1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.1 
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF
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OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF

0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.
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Flow Paths - Table 3

Flow Fwd. Rev. Critical Exit 

Path Loss Loss Comp. Flow Loss 

# Coeff. Coeff. Opt. Model Coeff.  

40 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. OFF OFF 0.  

45 1. 1. OFF OFF 0.  

46 1. 1. OFF OFF 0.  

47 1 1. OFF OFF 0.  

48 1. 1. OFF OFF 0.  

49 1. 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 0.  

56 1. 1. OFF OFF 0.  

57 1. 1. OFF OFF 0.  

58 1. 1. OFF OFF 0.  

59 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 OFF OFF 0.  

65 le+018 1. OFF OFF 0.
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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 2 1 18612. 108. I 

2 WALL ROOM 4 4 1 4 2 1 8304. 79. I 

3 WALL ROOM 5 5 1 5 2 1 8146. 79. I 

4 WALL ROOM 6 6 1 6 2 1 6379. 84. 1 

5 WALL ROOK 7 7 1 7 2 1 6375. 84. 1 

6 WALL ROOM 8 8 1 8 2 1 8056. 81. I 

7 WALL ROOM 9 9 1 9 2 1 8038. 81. I 

8 WALL ROOM I0 10 1 10 2 1 12881. 102. I 

9 WALL ROOM 11 11 1 11 2 1 10343. 104. I 

10 WALL ROOM 12 12 1 12 2 1 43320. 94. 1 

11 WALL ROOM 13 13 1 13 2 1 29709. 85. I 

12 WALL ROOM 14 14 1 14 2 1 19254. 93. I 

13 WALL ROOM 15 15 1 15 2 1 26387. 87. I 

14 WALL ROOM 16 16 1 16 2 1 37220. 98. I 

15 WALL ROOM 17 17 1 17 2 1 55356. 92. I 

16 WALL ROOM18 18 1 18 2 1 55519. 87. I 

17 WALL ROOM 19 19 1 19 2 1 6484. 104. I 

18 WALL ROOM 20 20 1 20 2 1 43611. 85. I 

19 WALL ROOM 21 21 1 21 2 1 32399. 95. I 

20 WALL ROOM 22 22 1 22 2 1 6361. 110. I 

21 WALL ROOM 23 23 1 23 2 1 28952. 98. I 

22 WALL ROOM 24 24 1 24 2 1 61015. 83. I 

23 WALL ROOM 25 25 1 25 2 1 303855. 105. I 

24 Steel Rm 3 3 1 3 1 2 2461. 108. I 

25 Steel Rm 4 4 1 4 1 2 1490. 79. I 

26 Steel Rm 5 5 1 5 1 2 1416. 79. I 

27 Steel Rm 6 6 1 6 1 2 1179. 84. I 

28 Steel Rm 7 7 1 7 1 2 1169. 84. I 

29 Steel Rm 8 8 1 8 1 2 1874. 81. I 

30 Steel Rm 9 9 1 9 1 2 1879. 81. I 

31 Steel Rm 10 10 1 10 1 2 2389. 102. I 

32 Steel Rm 11 11 1 11 1 2 1659. 104. I 

33 Steel Rm 12 12 1 12 1 2 24256. 94. I 

34 Steel Rm 13 13 1 13 1 2 5164. 85. I 

35 Steel Rm 14 14 1 14 1 2 3542. 93. I 

36 Steel Rm 15 15 1 15 1 2 5060. 87. I 

37 Steel Rm 16 16 1 16 1 2 11833. 98. I 

38 Steel Rm 17 17 1 17 1 2 10897. 92. 1 

39 Steel Rm 18 18 1 18 1 2 10276. 87. 1 

40 Steel Rm 19 19 1 19 1 2 521. 104. I 

GU-O01 3, Revision 4 
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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. I 

42 Steel Rm 21 21 1 21 1 2 4487. 95. I 

43 Steel Rm 22 22 1 22 1 2 757. 110. I 

44 Steel Rm 23 23 1 23 1 2 4977. 98. I 

45 Steel Rm 24 24 1 24 1 2 12571. 83. I 

46 Steel Rm 25 25 1 25 1 2 52263. 105. I 

47 lC-P-206 MOTOR 5 1 5 1 3 56.5 84. I 

48 1D-P-202 MOTOR 6 1 6 1 4 95. 81. I 

49 1B-P-206 MOTOR 4 1 4 1 3 56.5 84. I 

50 IC-P-202 MOTOR 7 1 7 1 4 95. 81. I 

51 IB-P-202 MOTOR 8 1 8 1 4 95. 102. I 
52 1A-P-202 MOTOR 9 1 9 1 4 95. 104. I 

53 1A-V-213 MOTOR 20 1 20 1 5 18.8 85. I 

54 IB-V-213 MOTOR 24 1 24 1 5 18.8 83. I 

55 lD-V-213 MOTOR 24 1 24 1 5 18.8 83. I 

56 1E-V-213 MOTOR 24 1 24 1 5 18.8 83. I 

57 1D-P-206 4 1 4 1 3 56.5 84. I 

58 1A-P-206 5 1 5 1 3 56.5 84. I
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Thermal Conductors - Table 2 

Cond Therm. Rad. Emiss. Therm. Rad. Emiss.  
# Side A Side A Side B Side B

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No

-. - I I
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No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No
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Thermal Conductors - Table 2 

Cond Therm. Rad. Emiss. Therm. Rad. Emiss.  

# Side 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 
58 No No
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eacor BMed1 Exhauat R (LOCA 0u A - &mme) 
My/03b199 :34:13 GOT141C Venkm 6.04kOCA) - AprR 1 ON

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 

Direct J 0.1 ADD UCHI VERT SURF PIPE FLOW ON 

Heat Transfer Coefficient qyee - Table 2 

Min Me-c Convection Condensation 
Type Phase Liq Lig Bulk Temp Bulk T's.p 

* Opt Fraot Pract Model FF Modal Fr 

1 VAP Tg--Tf Tb-Tw 
2 

Heat Transfer Coefficient Types - Table 3 

Char. Nat Conv For Conyr Nomt Minimum 
Type Leng th Coef Exp Coef Itp Val Vel Cony HWC 

( Eft) FF Fr FF FP (ft/a) FT (B/h-f2-F) 

1 DF•AULT 

2

13

HTC Types - Table 4 

Total Peak Initial Post-3D 
TYpe Heat Time Value Diret 

* (ltu) (meo) (B/h-Tf-F) Fr 

I

GU-0013, Revision 4 
Attachment 2 
Page 2-IRof 2- c o



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rsact Buldling ExkS FAt (LOCA 00e A - Smernw) 
9M 1 2:34:13 

60Vsoa 0(QA) -Api 190N

Thermal Conductor Type 

1.5 FT 'Pm CONCRETr 

Nat . Edr-y. Thick Sub- Heat 

Region (in) (in) regs . Factor 

1 3 0. 1.296 4 0.  

2 3 1.296 2.592 4 0.  

3 3 3.$$$ 7.056 4 0.  

4 3 10.944 7.056 4 0.  

Ther-mal Conductor Type 

2 

3/8 IN STEEL 

Hat. Bdr-t. Th ick Sub- Heat 

0141 0.375 12 j .  
eam~ on s n (In) yoga. FactorI 

Thermal Condu~ctoQr Type 

3 

CORE SPRAY MOTOR 

a-t. E .ry. Thick Sulb- Heat 

R9 ion * (in) (in) regea. Factorc

14

Thermal Conductor Types 

Type Thick. O.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. 36. 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

GU-0013, Revision 4 
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OUTSTANDING CHANCES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reacir Blng Exhaum Re" (OCA Cue A - Sumuw) 
MayAO3199G 12:34:13 
0O-rHi; Version &.OaQA) -A.til 1996

Thermal Conductor Type 
4 

RHR PUMP MOTOR 

Mat. Bdry. Thick Sub- Heat 
Region # (in) (in) regs. Factor 

j 1 1 5.1 21. 1 10 1 

Thlra2al Conductor Typo 

5 

FRVS FAN MOTOrn 

Mat. 84-Y. Thick Dub- Heat 

Regio * (in) (i-n) rag). Fateor 

1 60. 12.1 10 1.  

T * sDocription 

1 COPPER FINS 

2 aTAINLESS STEEL 

3 CONCRETE 

4 STEEL HEAT SINKS 

5 CS/RfR MOTOR COMPOSITE 

6 FRVS MOTOR COMPOSITE 

Material Type 

1 

COPPER FINS 

Tomp. DnaiLty Cond. Sip. Heal 

(F) ( 5k5n/ft3) (20u/h.-f0--) (8tu/lbn-p)

15
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

11etr 4Ir Eghuds RON (LOCA Cam A - Sumwe) 

GOFT3IC w1a 6.O(QA) - APrU 1996

Temip. Density Cond. Sp. Heat 

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

120. 490. 9. 0.11 

mate-rlia Trype 

3 

CON~CRETE 

TV. Lt~y Conct. Sp. HOat 

F) (Ibkw/ft3) (Btu/h1r-ftý-F) (Btu/1hfl-F 

12. 150. 1.04] 0-156 

Ma~terial qypo 

4 

VTXZL BEAT SINKS 

Teg~p . Denaitv Condl. ap, Heftr 

r 12-0- 490. l.0-11 

Mater4Pi al rPe 

5 

cs/r14fl MOTOR COMPOSI-TE 

'romp. Defnoity cona. sp - Heatý 

120. 165. 3.1 0.1

16

material Type 

2 

STAINLESS STEEL

GU-001 3, Revision 4 
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Material Type 
6 

FRVS MOTOR COMPOSITE 

Temp. Density Cond. Sp. Heat 
(F) (lbm/ft3) (Btu/hr-ft-F) (Btu/lbm-F) 

120.1 137.4j3 0.1

Cooler/Hmater

Heater On Off Flow Flow Heat Heat 

Cooler Vol. Trip Trip Rate Rate Rate Rato Phs Ctrlr 

SDe•cript ion 0 # C (CP2M) FF (Ptu/) FF Opt Loa 

Im !rv ImV FAN HEAT 28 97.63 1 VmTI 28 

2H HEaT ROOM 3 3 1. 2 VPI 3 

3H ESP HfAT PM 4 4 1. 3 VTI 4 

4H FAN HEAT RM 4 4 1 14 24.66 VWI 4 

5H EQP HEAT RM 5 5 1. 4 VWrm 5 

6H FAN HEA.T RHM 5 5 2 15 24.66 VrTI 5 

7H ZOP HEAT RM 6 6 1. 5 VTI 6 

BH FAN HEAT RH 6 6 3 16 16.25 VDI 6 

9H SQP HJAT RM 7 7 1. 6 VI 7 

10H FAN HEAT RM 7 7 4 17 16.25 VI 7 

11H EQP HEAT RM 8 8 1. 7 VTI 8 

12H FAN HFEAT RM 8 5 18 16-25 VWI a 

13H EQP HEAT 4RM 9 9 1- a VB I 9 

14H FAN4 HEAT M 9 9 6 19 16-25 VTI 9 

15H EQP Hr. RiM 10 10 1. 9 V'II 10 

16H FAN I•H. i) 10 10 7 20 12.33 VIZ 10 

17H EQP MT. RM 11 11 1. 10 VIZ 11 

1sm FAN HT. RH 11 1 B 21 4.31 VPZ it 

19H SUPp POOL HT 12 0 1. 29 VTI 12 

20H MCC M 13 HA 13 1. 12 VTZ 13 

21M EMit4 HEA 14 1- 13 VTI 14 

22)1 RM is HEAT 15 1. 14 VTI 15 

23H ZQP MT. 3)4 16 16 1. is WI 16 

24H rA HT. MM 16 16 9 22 12.62 VTI 16 

25" HZAT ROOM 17 17 1. 16 VWI 17 

26K mHAT ROOM 18 18 1. 17 VWI 18 

27K HEAT ROOM 19 19 1. 19 VTI 19 

28H HZAT ROOM 20 20 1. 19 VTI 20
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Cooler/Heater 

Heater On Off Flow Flow Heat Heat 
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ctrlr 

# Description # * (CFM) FF (Btu/s) FF Opt Loc 

29H HEAT ROOM 21 21 1. 20 VTI 21 
30H HEAT ROOM 22 22 1. 21 VTI 22 
31H HEAT ROOM 23 23 1. 22 VTI 23 
32H HEAT ROOM 24 24 1. 23 VTI 24 
33H HEAT ROOM 25 25 1. 24 VTI 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 6 COOLER 6 3 16 6.23 25 VTE 6 
37C RM 7 COOLER 7 4 17 6.23 25 VTE 7 
38C RM B COOLER 8 5 18 6.23 25 VTE 8 
39C RM 9 COOLER 9 6 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 1.9 25 VTE 11 
42C RM 16 COOLER 16 9 22 5.66 26 VTE 16 
43H frvs heater 27 12 13 379.2 VTI 27 
44H EQP HEAT RM12 12 1. 30 VTI 12



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Roaw Bijdng EdwwhawtR~ (LOCA Cm. A - Swumw) 
MMay I M 12:34:13 

'MI Vwim6.Os(Q&) -APr I 196

Hoot Wccharxuer. - Tab~le 2 

Heat- Scrid. sandty sBony Scnear rMxt EaXt.. Extw Ext.  

NEC. Plow Flow Temp Trmup Flow ]Flow Heatý Hoat 

0 (ibm/A) FF (F) FT (lbm/w} FT (3tu/w) F 

Ilit 21i.1.3 01T I0.- I 

Heatý EXohanqfer Typea - Tahle 1 

lix Pasa.. Tlub. Thick- wall 

Tyeor Mat. rice. hrea 

* Opt-ion zori.. # (IM) (ft2 

I I FAN COOLEP1.8 2 10.035 j1 1095.6 

Meat Zxchiarmgr ayp-- - Trable 2 

MX Flow kryd.- Tot. a. H.?. H. T. Fouling 

Fyý i- Az-Ca D1i-an. Areat Caof Coef Reejetarue

* Bid= Type (ft2) (in) (ft2) Cur~r Type (h-f2-F/3) 

i~prim SHME 56.32 0.6251 20301.1 01 sUlL 0.  

BECO INONE 0.269 0.555 1 930- 0 Bull, 5a-004

Heat Exchangers - Table 1 

Heat HX Prim Scnd Cpld 
EX. Type Flow Flow HX 

# Descript ion # Path Path # 

IN I FRVS REC. COOLEl1 1 46 IsECI

G U-00 13, Revision 4 
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20010717 

Reacr Dtildna1 Exhue Raf (LOGA Cue A -Suflmie) 
Ma /9=IO 1:341S 
GO HIC Version &Oa(OA) - ArN96

2 
1 

2 

3 

4 

5 

6 

7 

9 

10 

21 

12 

13 

14 

2.5 

2.7 

19 

20 

31 

22 

23

comwonent Trips

S.* Saý or S, Senzor 

Var. 1 Le. 2 LOc.  

GAST 4 

GAST 5 

PAST 6 

GAST 7 

GAS T S 

GAS T 9 

GAS T 10 

GAS T 11 

G" T 16 

PRESS 3P 25 

TIME 

CoN'r S 
CONT 5 

GAB T 4 

(ma T 5 

AS T 6 

QAS T 7 

GAS T a 

CAS T 9 

CAS T 10 

GAS T 11 

GAS T 16 

TIME

Var.  

Limit

UPPER 

TIPPER 

UPPER 

UPPER 

UPPER 

UPPER 

UPPER 

UpPPER 

UPPER 

UPPER 

UPPER 

UPPER 

LOWER 

LOWER 

LOWER 

LOWER 

LOWER 

LIOwER 

L•cwER 

LOWERo 

LOWER 

LOWIR 

UPPER

Set 
Point

115.  
115.  

115

115.  

115.  

115.  

115.  

115.  

104.  

0.  

45.  

60.  

so.  

112.75 

112.75 

112.75 

112.75 

112.75 

112.75 

112.75 

112.75 

99.  

10.

DeolaIm Roalt Cond Coond 

Timn Trip Trip Type

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.  

0.

14 
15 

16 

"17 
is 
19 

20 

21 

22 

13 

12 

1 
2 

3 

4 

5 

6 

7 

9

AN

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

AND 

ANDm 

Aam 

AND 

ANDM 

AND 

AND

GU-0013, Revision 4 
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Heat Exchanger Types - Table 3 
Fin Parameters 

HX Fin Pin Thick- Surf.  

Type mat. Diam. Length hess Area 

# Side Type # (in) (in) (in) (ft2) 

1 PRIM 1 0. 0.4375 0.007 19214.  

seco 0 0. 0. 0. 0.

I
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20010717 

B auIIk& EihsiiutS (LOCA 1 Ce A - Stmnw) 
IVeso8.QlA- 12:l34:13 GOTHIC vwsion o.o*QA) -Ap IN$

Functions 

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

Constant 
NO. OF FRVS FAN 
PIPE CHASE HEAT

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32

TIME (S) 
TIME (S) 
TIME (5) 

TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 
TIME (S) 

TEMPERATUR 
TEMPERATUR 
FAN OUTLET 

cv8 
cv4 

Time (sec) 
Reactor BI 

TIME (S)

NO. OF FRV 
BTU/S 

HEAT (BTU/ 
HEAT (BTU/ 
HEAT {BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
Torus Temp 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BU,/ 
HEAT (BTU/ 
HEAT (BTU/ 

HEAT TRANS 
HEAT TRANS 
HEAT TRANS 
Exhaust fl 
torus heat 
Heat (Btu/ 
PDT Output 
Normalized

- I £ � I -

0 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

22 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
2 
4 
2 
4 
4 
8
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RM 

RM 

RX 
RM 
RM 
RM

4 

6 
7 
8 
9

TIME 
TIME 
TIME 
TIME 
TIME 
TIME

HEAT 
HEAT 
HEAT 
HEAT 
HEAT 
HEAT

RM 10 TIME HEAT 
RM 11 TIME HEAT 
TORUS TEMP 
RM 13 TIME HEAT 
RM 14 HEAT 
RM 15 HEAT 
RM 16 TIME HEAT 
RM 17 HEAT 
RM 18 HEAT 
RM 19 HEAT 
RM 20 HEAT 
RM 21 HEAT 

'RM 22 HEAT 
RM 23 HEAT 
RM 24 HEAT 
RM 25 HEAT 
RM CLR, SACS 10 

RM CLR, CW 51 F 
FRVS HT RATE EN 

exhaust flow 
torus heat (y=x 
TORUS (RM 12) L 
PDT Output 
Motor Heat
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20010717 

Feato Bu•dn EUhai Ps (LCA Came A - S&W.w) 
"May103/1999 12:34:13 GOCTH Vurmion sb(Cb) -Aprl 1 ON

Function 
1 

NO. OF FRVS FANS 
Ind. Var.: TIME (S) 

Dep. Var.: NO. OF FRVS FANS OPERATING 

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

0. 0. 10. 0.  
17. 4. 1000000. 4.  

Fun~ction~ 

2 

PIPE CHASE HEAT 

Ind. Var. , TIME (S) 

I)bp. V U. TU/S 

Ind. Var. D~p. Vat. nd. Va- . fpDo. Var.  

0. 18.27 10. 19.27 

10.1 18. 15 1000000. 1.0.15 

Funct-ion 

3 

RM 4 TIME HEAT 

Ind. Vatr.z TIME (S) 

flep. Vat. HEAT (BTU/SJ 

xxid. Var. Dep. Var. 2nd. Var. Dap. Var.  

01 .181 10 1.18 
10.11 12.92 

1011 29211000000. t 12.92

22
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rmw Building Exhaust Rds (LOCA Cam A - SwmmAr) 
May3/1999 12:34:14 

OTIC Vwskm 6.0&(QA) -Ap1 IgNG

Function 
4 

RM 5 TIME HEAT 
Ind. Var.; TIME (S) 

Dep. Var.-. HEAT (BTU/S) 

Ind. Var. Dep. Var. Ind. Var. Dlp. Var.  

0. 1.241 10. 1.24 
10.1 12.78 1000000. 12.78 

Furction 

5 

RM 6 TIME HEAT 

Tn4. Var. : TIME (S) 

Dfp. Var. HEAT (BTU/6) 

Ind. Var. Dap. Var. Ind. Var. D•p. Vat.  

0- 198 3-0. 1.98 I0.1 3 .21 11000000. 3.1 

Fxnction~ 

6 

AM 7 TIME HEAT 

Ind. Var. i TIME (S) 

Dep. Var. t HEAT (BTJ/S) 

Ind. Var. Dap. Vat. Ind. Var. Dep. Var.  

0. 1.94 10. 1.98 

101 3. 14 1000000. 3.14

23
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

PR..nr Bulking Exhaus Ra (LOCA Cm A - Sumww) 
hMy/l9 12:34:14 
GOTHIC VWSJon 6.0s(CA) - ApM 1996

Function 
7 

RM 8 TIME HEAT 

Ind. Var.: TIME (S) 

Dep. Var. : HEAT (BTU/S) 

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

0. 1.05 10. 1.05 

10.1 4 . 5 4 1 1000000.1 4.54 

RM 9 TIME HEAT 

Ind. Var.. TIME (8) 

Dep. Var.. HEAT (ATU/S) 

Ind. Var. Dep. Var. IndC. V tr. Dow. Var.  

0. 1.05 10. 1.05 

10 .1 4 .57 1000000 . 4 .57 

HM 10 TIME HEAT 

Ind. Vat. r TIME (S) 

Dep. Var. HEA'T (RTU/S) 

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

0. 10 .755 

10.1 28.54 2000000. 28.54

24
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Realor Buitdn Exhaut Rob (LOCA Ca A - Suern,) 
May 1=1 M 12:34:14 

O&M Vww 6.0 (Q) - Api 1i9

Function 
10 

RM 11 TIME HEAT 
Ind. Var.: TIME (S) 

Dep- Var.: HEAT (BTU/S) 

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

0. 5.41 10. 5.41 

10.1 17.05 1000000. 17.05 

F'mtion 

TORUS TE)4P 

dE. Var.a TIME (S) 

Dep. Vawx. Tovux Tr.M F 

Ind. Var. Dep. VAt. Ind. Var. Dap. Vat.  

0. 96. 20. 121.  

40. 131. 60. 134.  

100. 138. 200. 142.  

400. 150. 600. 159.  

800. 163. 1000. 167.  

2000. 191. 3000. .87.  

4000. 191. 5000. 194.  

7000. 198. 9000. 202.  

11000. 204. 13000. 205.  

16000. 207. 19000. 209.  

22000. 210. 1000000. 210.  

Function 

12 

SM 13 TIrIE HEAT 

Ind. Var.t TIME (S) 

Dep. Var.: HEAT (BTU/S) 

Xnd. Vat. Dap. Vat. Ind. Var. Dehp. Vat.  

0. 11.08 10. 11.08 

10.1 7.3 1000000. 7.3

25
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rear Building Exhiut Rate (LOGA C..e A - Sumwa) 
May/OQ/I 990 12:34:14 

'nttIC Vewoi 6.On(QA) - Apd INS

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

0• 21.49 I0. 21.49 

10.1 1.83 1000000. 1.83 

RM 15 HEAT 

Vn.=Vm. 2 TIMME (8S) 

Dap•. Var. HP.rT (BTU'/6) 

Indc. V.R. lp. Var. Xnd. Va=. flap. Var.  

S22,.,2 
0 . 22 .0 1 0 . 22 .02 

i0.1 2.23 1 1000000. 2.23 

Fuumation 

15 

flM 16 VIME HEAT 

Ina. Veat. t TIME (B) 

Dfap. Vaz.. HEA-T (B1't/8) 

Ind. Va r. Dep. Var. In. Va-r. Dp. Vax.  

0.• 140.47 10 . 14&0.47 

I0 • 151-.57 1i000000.÷ 151 .57

26

Function 
13 

RM 14 HEAT 
Ind. Var.: TIME (S) 

Dep. Var.: HEAT (BTU/S)

GU-0013, Revision 4 
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

pcwBulOna Exhaust Ra (LOC-A Qu A.- Sfumm) 
Ma M199912:34:14 

GTHIC Verion .0O(QA) - Apt 1M

Function 
16 

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

Dep. Var.: HEAT (BTU/S) 

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

o. 30.76 10. 30.76 
10.1 28.47 1000000.1 28.47 

17 

RM 18 HIZAT 

Ind. Vaw. S TImE (S) 

Delp. Var. , HEAT (nrIu/8) 

In~d. Var. ap. Var. Ind. Var. DOp. Var.  

0. 26.85 10. 26.85 

10.1 17.98 1000000. 17. 98 

R! 19 HEAT 

Ird.. Var. z TIMN (8) 

PDp. Va=..- HEAT (BTU/S) 

Ind. V.r. ep V. In-. Var. Dfap. Vac.  

0. 15.89 j10. 15.89 

10.1 7.84 1000000. 7.84

GU-0013, Revision 4 
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

ReacWrBuldig EAd,.L Age g(jA Ca" AA- Summrw) 
Mat=0/99 12:34:14 
nOl=H Vwsi" 6.OaQA) - AptU 19

Function 
19 

RM 20 HEAT 

Ind. Var.: TIME (S) 

Dep. Var.: HEAT (BTU/S) 

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

0. 58.81 10. 58.81 
10.1 23.65 1000000. 23.65 

Function 

20 

F.M 21 HEXT 

Ind. Var.i TIMZ (8) 

flap. Var. HEMrAT (D'Z¶/8) 

trnd. Var. Damp. Var. Ind. Vax. a. V.r.  

0. 55 .2 10- 55-2 

0 .1 9:12 1000000. 9.12 

21 

R4 2 2 IUCAT 

Ind. Va=. . TrxME (S) 

E.. Vt., S HF.AT (BTrU/s) 

Ind. Va . Var Vm. ndl. V4ýt. Dow. V&t.  

0. 13,.62 I0 . 13 .62 

10 . 1 11 -62 I000000 . II1. 62J
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

eA~cWo 9Sidrg ExdmAt Robs (LOOA Owe A - Summer) 
May/O3/1999 12:34:t4 
GOTHIC Vnuw~ 6.O(QA) - April 19N

Function 
22 

RM 23 HEAT 
Ind. Var.: TIME (S) 

Dep. Var.: HEAT (BTU/S) 

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

0. 38.38 10. 38.38 
10.1 25.76 1000000. 25.76 

FUnctlon 

23 

RM 24 HEAT 

ind. Vmr. TIME (5) 

D03p. Var. , HEAT (BTU/S) 

Ind. Vaw. Dfop. VarO. mId. Var. Dop. Var.  

0. 31.44 10. 31.44 

10.1 17.15 1000000. 17.15 

Function 

24 

RI 25 HEAT 

Xxid. Var. : TIME (S) 

Dowp. Var. HEAT (STU/8) 

Ind. Var. �p. Var. Ird. Vat. DaW. Var.  

0 220.43 i 220.43 

I0.1 22840.3 I 00002 84.8
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

F.BactwO Suadrn Exhast Raw (LOCA Cm A - Sum& w) 
MIVay/03119A9 12:34:14 GOTHIlC Vwnion 6.0*0A) -AM I M

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

0.1 -100.1 200.1 100.  

Function 

26 

RM CLR, CW 51 F 

mnd. Var. z TEMPERATURE (F) 

Dep. Var. - HEAT TRANSFER RATE (BTU/S) 

Ind. Vat. D.9. Var. In~a. Var. D.p. VA=r.  

Fmo tion 

27 

FRVS HT RATE [NOT USED] 

Ind. Var. j FAN OUTLET TEMPERATURE (F) 

Dap. Vat. s HEAT TRAN•S'ER RATE (C14U/8) 

Ind. Var. Dap. Var- Ind. Var. Dap. Vat.  

0. - 200.1 23.8 

Function 

28 

.chwuat flow 

Ind. Var. * Control Variable 8 

tD4p. VMr.1 Exha&Ut flow rate (ofs)

30

Function 
25 

RM CLR, SACS 100F 
Ind. Var.: TEMPERATURE (F) 

Dep. Var.: HEAT TRANSFER RATE (BTU/S)

Ind. Vaxr. Dep. Va=. Ind. Var. Dep. Var.  

: L- I -
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Retor Suidng Exhaus RaW (LOCA CA AA- SmMW) 
May/03/1999 12:34:14 
Go'ri-NC Venn 6.0mC€) - Apru 1906

Function 
28 

exhaust flow 
Ind. Var.: Control Variable 8 

Dep. Var.: Exhaust flow rate (cfe) 

Ind. Var. Dep. Var. Ind- Var. Dep. Var.  

I. 65.-1 1000000.I 165.  

Fux•c • ion~ 

29 

tc.ru heat (y-x) 

na. v-r.. control varialle 4 

n -p. Vr.: tcru hoat. rate (Btu/sec) 

Ind. Var. dtp. Var. Ind. Var. Dep. Var.

GU-O01 3, Revision 4 
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-1000000. 1 -1000000. 1 1000000. 1 1000000.

Function 

30 

TOatUS (RM 12) LIGHT AND PIPING HEAT 

Ind. Var.t Time (=ýc) 

Dop. Var.: Heat (Btu/sea) 

Ind. Var. Dap. Vat. Ind. Var. Defp. VAr.  

0. 10.25 10. 10.25 

10.1 91.41 1000000. 81.41



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rescfw BuM Exhaut R (LOCA C AA S-mmrw) 
May,319 12:34:14 
GOTHIC Veron .0O(QA) - Apt 1996

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

-1000. -1. -1. -i.  
1. 1. 1000.1 

Fnct ion 

32 

Motor Meat 

nad. Var.z TIME (8) 

Dep. Var. .Normalized Neat Genvoration Rate 

zMn. Var. Dep. Var. Xnd. Vor. Doe. Var.  

0. 0. 10. 0.  

10.1 10. 1i 6.06 

12. 3 . 25 13. 1.56 

14. 1. 1000000. 1.

32

Function 
31 

PDT Output 
Ind. Var.: Reactor Bldg DP (in.w.g.) 

Dep. Var.: PDT Output (in.w.g.)

Control Variablem 

Cv rune. Initial CoeSf. Coeff. tlpd. xnt.  

4 Description Form Value a0 Mln Ma 2ult.  

1 Senor Tube P srm 0. 27.7 -14.7 -- le÷02 1e-032 0.  

2 ech. flow rat dlv 0. 60. 0. -- le+03 le-032 0.  

3 torus tanp. t fnci 96. 2. 0. -i-e+03 le+032 0.  

4 torus ht rate sum 0. 13.32 0. --1w.03 Ie032 0.  

S frye rel. hum div 50. 100. 0. -le.03 1e+012 0.  

6 inleskage fl. mum 0. 60. 0. -10+03 le+032 0.  

7 PDTout-matpt umNU 0. 1. 0.5 -1e+03 le+032 0.  

* PDIC-9426 BUM proint 0. 1. 1. -le.03 le+032 0.  

9 PIT--9426 OUT tfuno 0. 1. 0. -leo03 le+032 0.  

10 MCC Area Pres aum 0. 27.7 -14.7 -- le03 le-032 0.  

Ii FVS Vent Rm mum 0. 27.7 -14.7 -le.03 1e-032 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RsW BiJldng Exhaust Rea (LOCA Ome A - Summe) 
May/03/1199 12:34:14 

OrC Vmon,6.0oa(QA) - Ap 1996

Function Components 
Control Variable 1 

Sensor Tube Penetration Pressure (177 ft) 
sum 

Y=G*(aO+alXl+a2X2+... +anXn) 

Gothic_s Variable Coef.  
# Name location a 

1 P cV24I1 

Control Vari*Lble 2 

eXh. flow rate 

div 

Y--G CaO-.a2X2 ) /( alXl ) 

Gothic Variable Coe f.  

#Nmu location a 

1 rvu ýVl i 

2 wrJ no cJ1 .  

Function Cocnvonante 

Control Varilale 3 

torus teunp.  

Y-GQIntarp (Xl. tablex2) 

Qo thic=_ Variable Cotef.  

24e locatin a 

ii t im4t 
1 M 

21 -- Dcll 1 .
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

ReacWo BtMIAd Exmat (LOCA Ca" A -SuMme) 

CtayIOS190 12:34:14 
GOHiC Version 6.0m(OA) -Apr~W 1

Oothic-8 Variable of 

*Name location' a 

2 9 tamv 
cV12B.  

Coýr-tr1 VariabL*P 6 

y -0-aO4 .aX.2X2). +anXx1 

O;ýthiCU0 Varidable C.  

* Nama~ locatioL a 

LI wjr~ccJ65 14,01.3

34

Function Components 
control variable 4 

torus ht rate 
sum 

Y-* (aD+aaXl+a2X2+. .+&nXn)

GU-001 3, Revision 4 
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rackw au~na Exhaust Rob (LOCA Case A - Sw¶fiw) 
May=19W 2:34.14 

GOTHC Veion6.Oa(QA) - Apil I MS

Gothic-s Variable Coef.  
# Name location a 

1cvvail 1v 1.9 

7,unct ior Coirponents 

Corxt~rol Varýiablet 8 

PDIC-9426 StUN 

p.rointý 

Y-G (aOXI~al*int4Gr(X16t) ) 

Gothilc_* Va~MLýblw Coef.  

:Lvlj v 0.0167 

Fnt incomlponenta 

Control Vftriabla 9 

PDT-9426 Ot.Pr 

if onv 

Y-O-ir.t~arp (XI, tabl.X2) 

GQIthi=cu Variablnl Coaf.  

# Nam^e locat-icn a 

I1 cvval
1  

cv1 1.  

2-1 DC31 1

Function Components 
Control Variable 7 

PDYTout-setpt 
sum 

Y=G* (aO+alXli-a2X2+... +anXn)
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rww Bulng Exhaist Raw (LOGA Cim A - Swiiw) 
M Ma 1999 12:34:14 

OT vww 6..Oa(CA) - A 1996

Gothic-s Variable Coef.  

# Name location a 

F~x.u i Pl nC lporne3tC 

Control Varia~bia 11 

y-d* (a0.alXl~a2X2÷.- . +anr~cn) 

CothicA Vat iale Coaf.  

Naxfte locti •on a 

I V21

36

Function Components 
Control Variable 10 

MCC Area Pres 
sum 

Y=G* (aO+alXl+a2X2+.. - +anXn)

Volujm Initial Conditions 

VLpor Liquid Salative Liquid Ice Ice 

Vol Prammure Twonp- Taiip. Huidity Volue Vol.um SRurf.A.  

# (paia) (F) F (%) FraLtion FraOt. (ft2) 

def 14.693 94. 94. 50. 0. 0. 0.  

1 14.693 94. 94. 50. 0. 0. 0.  

2 14.693 108. 104- 50. 0. 0. 0.  

3 14.72 79. 79. 50. 0. 0. 0.  

4 14.745 79. 79. 50. 0. 0. 0.  

5 14.745 a&. 84. 50. 0. 0. 0.  

6 14.745 84. 84. 50. 0. 0. 0.  

7 14.745 84. 84. 50. 0. 0. 0.  

8 14.74 91. 81. 50. 0. 0. 0.  

9 14.74 a1. 81. 50. 0. 0. 0.  

10 14.745 102. 102. 50. 0. 0. 0.  

11 14.745 104. 104. 50. 0. 0. 0.  

12 14.74 94. 94. 50. 0. 0. 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Raacwr 9S'kir Exh4 m Ram (LOCA Caso A - Summur) 
May//199 12:34:14 - 6 GOT1HIC Vondon 6.0a(PA) - AP 19"

Volume Initial Conditions

Pressure 
(psia) 

14.733 
14.733 
14.733 

14.72 
14.72 
14.72 
14.71 

14.707 
14.704 
14.704 
14.693 
14.693 
14.656

Vapor 
TeM .  
(F) 

85.  
93.  
87.  
98.  
92.  
87.  

104.  
85.  
95

110.  
98.  
83.  

105.

Liquid 
Temp.  

F 

85.  
93.  
87.  
98.  
92.  
87.  

104.  
85.  
95.  

110.  
98.  
83.  

105.

Relative 
Humidity 

(5) 

50.  
50.  
50.  
50.  
50.  
50.  
50.  
50.  
50.  
50.  
50.  
50.  
50.

LiqUid Ice 
Volume Volume 

FractionFract.  

0. 0.  
0. 0.  
0. 0.  

0. 0.  
n 0

0.  

0.  
0.  
0.  
0.  
0.  
0.  
0.

0.  
0.  
0.  
0.  
0.  
0.
0.  

0.

Ice Surf .A.  
(ft2) 

0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.  
0.

Zniti&l a&& Pressure RXtioz

Vol Air 

04k& I a*s 2 G*.m3 

def 1. 0. 0.  

1 0. 0. 0.  

2 0- O. 0 .  

3 1. 0. 0.  

4& 1. o. 0.

GQa 4 G&a 5 GOA 6

0.  

0.  

0.  

0.  

0.

0.  
0.  

0.

0.
0.  

0.  

0.  

0.

Gas 7 GOs
8

0.  
0.  

0.  

0.  

0.
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Vol 
# 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

0.

0.  

0.  

0.  

0.

I I



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

SBuding Exhau Ro (LOCA Cue A - &mmu) 

MaM iOIM 12:34:14 O00 HiC Versio e.oC*oA) -Api IMg

Vol Air 

I Gas I 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. 0. 0. 0. 0. 0.  

8 1. 0. 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. 0. 0. 0. 0. 0. 0. 0.  

13 1. 0. 0. 0. 0. 0. 0. 0.  

14 1. 0. 0. 0. 0. 0. 0. 0.  
15 1. 0. 0. 0. 0. 0. 0. 0.  
16 1. 0. 0. 0. 0. 0. 0. 0.  

17 1. 0. 0. 0. 0. 0. 0. 0.  
18 1. 0. 0. 0. 0. 0. 0. 0.  
19 1. 0. 0. 0. 0. 0. 0. 0.  

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. 0. 0. 0. 0. 0. 0. 0.  

Run Control Pairazatara (Soorida) 

Timse DXT DT VT End Print GrXph Max Dump 

znt min Max RIatio Trime nt Znt CPU Int 

1 0.001 1. 1. 3600. 18000. 10. 5000- 0.  

2 0.001 2-1 1. 1 0000. l$000. 1 00. 5000. 0.
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Initial Gas Pressure Ratios



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rezkw &SgEdwaaPt R~(LW A Cm~i A - Summmw) 
VMay /1N99 1:34:14 

HI oon6.OaQhi) - April 1996

R,. Opt Scons 

Pawrazt er Value 

Restart grlmo (Sac) 0 

Reotart ?rIMe Step03 0 

'Rsta&rt TiLne Conttro2. NEW 

Rea~r~aifftFrsctlozn DEFAUL.T 

H~troerluwNucl*stioLa INCLUDE 

14iný:mim wT Caeff.0 

Referenca PressUre, IGNORE 

Fozced Emt. Drop DIaxa. 0.00933 

vapor Ph~as Head Correction xNCxUtD'E 

X;mat~ic EnergV IGNORE 

Vapor Phase INCLUDE 

.Li.4uiLd Phase INCLUDE 

Drop Phase INCLUDE 

Force Eqrui1±briu1ý IGNORE 

Dxrqp-LiqX. COnvefrsion INCLUDE 

QAL Loggiflrl OFF 

Xce Comaenser paramreters 

InIt-ial Bulk Surface Area He 

T~. Density Kult-3ipLir Transofer 

() (lbm/ft3) Functiocn Opt-Lon 

15. T I CHIDA

39

Solution options 

Time solution Imp Cony Imp Iter Pros Sol Pros Cony Pros Iter 

Dom Method Limit Limit Method Limit Limit 

1. SEMI-IMP 0. 1. DIRECT 0. 1 

21 SEMI-IMP 0.1 1 DIRECT IC). 1
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

pRgw Slr g xas Rou (LOCA Cas A- Sumw~u) 

M May 
-

1999912:34:14 OCK3TK Vwio 6.020A) - APA4 IM

Non~conIzenm inri OWNe 

Gas veamcript ior.n syzpo3 1lye X - L nrrwd-J--Cn p-rImeter.  

NC. Weight Diameter */K 

(Any) CK) 

IlAir Ai OY 28.97 3.61.7 97.  

24=cc~ndefmLnrw Games - Cp/Vima. Eq~uationa 

Gas Cp Equation (RequIred) Viso. EqrAln&Z± (OptJl l) 

No. Thin TTmaC Cp Txin I ViisoI•tiy 

(R) (1 ) (3tu/1n-R) (R) TR) 2n/.t-h200 

3I60'I a20 o2s~6o I I ,,I

GU-0013, Revision 4 
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Graphs

Graph Curve Number 

# Title Mon 2 3 4 5 

1 TVi TV2 TV3 TV4 TV5 

2 TV6 TV7 TV8 TV9 TV10 

3 TV1l TVI2 TV13 TV14 TVI5 

4 TV16 TVI7 TVI8 TV19 TV20 

5 TV21 TV22 TV23 TV24 TV25 

6 TE1PERATURES AT TV26 TV27 

7 RELATIVE HUMIDI RH26 RH27 RH28 

8 FRVS FAN FLOW R FV46 

9 RB Exhaust (acf cv2 

10 Vent Flow to At FV61 

11 Pressure at Sen cvl 

12 Inleakage Flow cv6 

13 Pressure Error cv7 

14 Controller Outp cv8 

15 PDT Output (in. cv9 

16 MCC Area Pressu cv10 

17 FRVS Vent Room cvil



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RSW SLBuldng Exhaust Roo (LOCA Case A - Sumar) 
May 999 12:":32 

';110 YVnse 6.0(lQA) - Api 1998
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Title 
Mvi TV2 TV3 TV4 TV5 

'Il 

E 
..........  

......... ....... .............  

0 3.6 7.2 10.8 14.4 18.  
Time (sec) XlOe3 

"•J~t'rTUmr, • tlffr'•A A&., ",U1 •O n,7, I-tifl

- I =Q= ý



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reacr Bukk. Exhwuai Rom (LOCA Cair A - 9~w.r) 
May/O3/1999 12,44;2 
GOTHIC.Verun 6.0on(GA) -AprN 198

2

0 3.6 

GOTHIC S.OatOA) AWr,23/1999 07:12:30

10.8 14.4 18.  

Time (sec) X1 0e3
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

R r Budng Exhmit Row (LOCA Owe A - Summer) 
Ma y/ 199= 12:44:33 

HiC Vwalw 6.0(OA)- -Ape 1998
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3 Tide 
.TV11 TV12 TV13 TV14 TV15 S...... 

* .: .............................................................. . ..-.......... ,- 

. .................. •.... ......... -.. ............... :. ................. ..................  

• _ . . ..... ...............-... -.. |.. ............................. .. .| .• . .-- ..-.--.-CI 

0 3.6 7.2 10.8 14.4 18.  

Time (sec) XlOe3 
GOTHIC 6.0aQA) Avr/23f1999 07:12.0



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

ReCt BuIdng r w pe jM {LOCA Cme A - Smvw) 
May0/9W 12.44.33 

OrH V, I 6 .Oa(QA) - Apr l M
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4 Title 
TV16 TV17 TVI8 TVI9 TV20 

SI 
I ..... . .... .  

............... ... ......... ......... ....... ...........  

Si, 

........ •.... . ........... ................. -"°, .... ..... - ,.  

0 3.6 7.2 10.8 14.4 18.  

Time (sec) Xl003 

GOTHIC 6.oaLQA) AM23/1999 97:12:30



MO 
o-

0 

z

C) 

80. 90. 100. 110. 120. 130.  
0 "* I -wF=.l I -1¶ 1 I lj I I > ! PO 

S........... 4 t . .. . ........ .t . ....I ......... •............  

+ -, ............ .! .......... . .. 1.....' ......... ............. I 

00 

.¢,. ............• ......... ... ..• .... .. ..... ..............  

80. 90 0. 1. 12. 10 

i " i 
i I I 5 ) 

O N'1 

8Ii 

MC I f3



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reactor Buidng Emw RPAM (LOCA Cas A - Sumnir) 
MMay/03199 12:44:34 

Wr'-C Verson L00() - Apd 1996
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ER6 TEMPERATURES AT INLET AND OUTLET OF FRVS COOL 
* TV26 TV27 

, - -,--- - .  

= -. ............. }.. ............... ..' ................. .. ................. .................  

S. i. - '4- 

.............. ......... I........ .... I............ I 

S,, L 1 I 4 4 4 I I I I I | I | •4_ 

0 3.6 7.2 10.8 14.4 18.  

Time (sec) XlOe3 
GOTHIC 6. 0QA) Ap=2(99 07:12:30



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reactor BLidr• Exhauwt RA (LOCA Cam A - Sumnw) 
May/ 91 :4435 

OTIC Veion 6.0e.QA) - A/il 1SM

7 RELATIVE HUMIDITY AT INLET AND OUTLET OF FRVS C0 
RH2B RH27 RH28 _- + A* -*(.....

0 3.6 

GOTHIc 6.0oQm(q Agrt23l 07:12:30

7.2 10.8 14.4

Time (sec)

18.  
XlOe3

)OLE
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6

-1

E

"----------------------".. ...... .................  
........... ... ...  
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................. .......... ......
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ý f

w



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

F WBw Exha Rd* 4=A Ca A - &uuw) 

MyMa,1 12:-36 

0 V 6.sOQA) - Api 1996
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rear &"Ve E~wdta Rs (L0CA Cms A - Summer) 

OCrnHigr :Stn OmQ - Apr O

9 RB Exhaust (adm) 
cv2

9d 
X 

C( 4 

OhIC .oQ

0 3.6 

Au1rAa M 07:12:30

7.2 10.8 

Time (sec)
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-q p I

n............... ................. ................. i................. t...................  
.-. i................. !................. !..................!...................  

S.................i ................. i................. ...... .......... ..................
14.4 18.  

XlOe3

|,II|IiiI .........

I" --1



-Z ;0 IS-Z GBOd 
Z luewt4oenv 

t, uoislAsweLoo-ns

M P* - ('M*Wg UOMWA OIN400 

("wum - v ýo yam) wu )SAX 

LtLotooz 
AdOO ONIMOM doi a3HOV11V 38 isnyq S30NVHO ONICINvisino



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reco Buildnag Exham Pa (LOCA C*a A -Summr) 
May/03f199 12:44Z8 
GTHIC Veralon 6.0m(QA) -April 1iN
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10 Vent Flow to Atmosphere 
FV61 

0 

wi 

----- -- ....,g .' . . .... ... ... ........................ *....... *'•*' *............. .....  

0 0.9 1.8 2.7 3.6 
Time (sec) X1Oe3 

GOTHIC BfriOAI AAP3(1 90g 07:12"30



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rlector BLdng EA" Ra (LOCA Cas A - Summer) 
Mayyl0190 12:4438 
GOTHIC Version 6.0e(QA) - Apd I mU

Pressure at Sensor Tube Penetration (in. w.g.) 
Cvl

11 

1i 

C.

0 0.9 

GOTHIC 6.0s(QA) Aprr/2 NPO 07:12:30

1.8 2.7 3.6 
Time (sec) Xl0e3
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01432000 onaman gnu AT M=n ZZcaM Ottt, tE 

LOO=flOW.-Lat 39*301031, long 75*34D07-, New Castle County, 4ydrologic Unit 02040205, on plecfdrm about 0.4 

mi downstream from Reedy Island near Port Penn.  

DmA&Mp aL.-1,200 m=2 approximately.  

wnzXC0 of nw ncomn.-
SPECIFIC CONDOCTANCE; October 1963 to current year.  
pHt February 1970 to current year.  
WATER TfMl.RfTUZtI rebruary 1970 to current year.  
DISSOIVZD OXYGEN: February 1970 to current year.  

=sTMOn9g09.--Nater-quality monitor stine February 1570. subsequent to 19*6, interfeced with data 

collection platform.  

8ncX.--Intertuptions in the daily record were due to instrument malfunctions.  

iXDN83 rmt V=XQ or Vin=! ntc.
SPECIFIC CONDUCTANCEs Maxi=m, 35,600 microsle.nsn, Nov. 15, 1978, minImu , 100 mlcrosaiemas, on several 

days in 1969, 1970, 1914, and 1979.  
pot Maximm, 8.1, Mar. 4, 1980; mni,,tb= 5.4, Dec. 31, 1972.  
WATER TEMPZRATURE: Maximz= 32.5*C, July 23, 1907; minimu=, 0.0%C, on many days during winter.  
DISSOLVED OXYGEN: Maximum, 37.1 mg/L, Dec. 16, 19, 19761 minimum, 0.3 mg/L, Sapt. 16, 17, 1971.  

flfi- SS TOrL Cuum Trun.
SPECIFIC COODUCIAN4CEI Maxi=a, 30,000 micrositm•ns, Nov. 11; minimum, 2,020 microslemens, June 22.  

pH: Maximum, 8.1, Mar. 5-8, Apr. 13; minimum, 7.0, on many days during year.  
WATER TEMPERATURE: Maximun. 29.5rc, July 21; •m-inimui 1.0-C, Feb. 12.  
DISsOLVED OXYGEN: MaXimum, 14.6 mq/IL. Feb. 21; .±ninmum, 4.6 m/IL, July 10, Aug. 15.  

SPECIFIC CONDUCTANCE, PiSbO 8 25 DLGREES CC.SI05, WATER YEAR OCTOBER 1991 TO SEPTEMBER 1992

DAY MAX MIN MEAN V"X MIN 1-Jj 
OCTOBER WVVI•IJER 

1 .. .. .. 26300 17300 2:500 
2 .. .. . 2400C 18200 Z'OO 
3 17100 9730 12000 21500 ht100 i3000 
4 16700 9690 12100 21800 :8300 'M600 
5 17100 9910 12200 23100 N4400 !6500 

6 17100 9910 12200 22900 :6300 : o00 
7 16200 9750 12100 23400 16600 19O00 
a 17600 9780 12500 23400 -6800 M1a00 
9 16400 9960 12300 25000 18200 21000 

10 17100 9810 12600 28700 21100 24500 

11 17800 10400 13030 30000 i1600 2k430 
12 16900 10100 12800 25100 15300 7:000 
13 16900 10200 12800 27100 '9300 22M0 
14 17100 10400 13000 27200 9300 23200 
15 17900 11100 13600 25700 17800 21M00 

16 18400 11000 13600 25000 18300 21140 
17 19600 12100 15500 25900 17900 21700 
18 21000 11300 16000 27500 19000 220;u 

19 20700 11400 16300 25200 18700 21--0 
20 21400 12200 14400 25500 18400 21r.0 

21 22000 12500 17200 24400 13100 20--0 
22 20700 13000 16600 24800 17400 200V0 
23 20300 13400 18000 23*00 17100 202Z0 
24 21000 12000 14200 25700 16200 199'3 
25 21300 13300 16200 20400 14500 174t0 

26 20600 12700 16000 18500 130:00 251,0 
27 20600 13000 16100 20000 12500 148C0 
28 21100 13200 16400 .8600 '.2500 145x 
29 23700 14700 18500 :6300 11500 13300 
30 24600 15400 20000 18300 11200 1435 
31 27300 17900 22400 -

MONTH 27300 9690 14900 0000 11200 19000

" KIM MEAN 
DECEMBER

17800 
il00 
20600 
17500 
13000 

12900 
14800 
1000 
15000 
14600 

.4800 
13300 
13900 
13500 

0980 

9710 

5700 
13700 
14200 
15100 
16100 
19000 

20400

10800 
10700 
10900 

8660 
7050 

6020 
6080 
5700 
3770 
5500 

5220 
5220 
5140 
4350 
3340 

2290 

7540 
7410 
7190 
7240 
$080 
8880 

2290

13400 
13600 
15400 
13100 

9150 

0500 
8790 
8470 
9110 
9560 

9710 
8330 
9080 
9100 
4940 

5140 

9290 
10100 
10000 
10500 
11500 
13100 

9990

MAX MIN MEAN 
JANUARY 

16900 7970 12200 
17100 8220 121i0 
19300 9240 13300 
23000 12800 16300 
21100 11700 16200 

1$900 12000 14900 
17100 11200 13500 
16200 10200 12200 
11400 10100 13100 
17700 10400 13700 

17300 9600 12400 
16500 9230 12500 
16600 9250 12300 
18500 9520 14100 
12600 7240 9140 

14300 5330 87i80 
14800 6270 9380 
14400 5440 8240 
13800 4320 7320 
18000 5670 9940 

18100 6180 10200 
16500 7170 10900 
18400 7690 12300 
17900 6730 11400 
10200 4850 6300 

13400 4910 9390 
15500 4440 9710 
15200 6020 9890 
16800 6710 11600 
17000 6850 11200 
18100 7850 12500 

23000 4320 11500

GU-0013, Revision 4 
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014S2800 DIJLSAZ an• AT U mtz ma 1 JuZ'IT"Y, Di--Cont,•aed 

PH (STANDARD UNITS), HATER YEAR OCTOBER 1991 TO SEPTEMBER 1992

DAY MAX KIN MEAN 
JUNE 

2 . . . . ..  
3 .. . ..
4 ... . ..

6 ... . . ..  

9 . . . . ..  
10 .. .. ..

12 .. ... ..
13 

14 . . . ..  
15 ---... .

11 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31

7.2 
7.2 
7.1 

7.1 
7.3 
7.5 
7.4 
7.4 

7.3 
7.3 
7.2 
7.2 
7.1

7.1 7.1 
7.0 

7.0 
7.0 
7.2 
7.2 
7.2 

7.1 
7.1 
7.1 
7.0 
7.0

7.1 
7.1 
7.0 

7.1 
7.2 
7.3 
7.3 
7.3 

7.2 
7.2 
7.2 
7.1 
7.0

MAX KIN 
JULY

7.1 
7.2 
7.3 "7.2 
1.2 

"7.2 
7.2 
7.2 
7.2 
7.2 

7.2 
7.2 
7.2 
7.3 
7.4 

7.5 
7.5 
7.4 
7.4 
7.5 

7.6 
7.5 
7.4 
7.4 
7.4 

7.4 
7.4 
7.4 
7.4 
7.4 
7.4

7.0 
7.0 
7.2 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.2 

7.3 
7.3 
7.3 
7.3 
7.3 

7.2 
7.3 
7.3 
7.3 
7.3 

7.3 
7.3 
7.3 
7.3 
7.3 
7.3

MEAN 

7.0 
7.1 
7.2 
7.2 
7.2 

7,1 
7.1 
7.1 
7.2 
7.1 

7.2 
7.1 
7.1 "7.2 
7.3 

7.3 
7.4 
7.3 
7.3 
7.3 

7.3 
7.3 
7.3 
7.3 
7.4 

7.3 
7.3 
7.3 
7.3 
7.3 
7.3

MAX HIN MEAN 
AUGUST

7.4 
7.4 
7.5 
7.4 
7.4 

7.4 
7.5 
7.5 
7.4 
7.4 

7.4 
7.5 
7.4 
7.4 
7.5 

7.5 

7.5 

7.5 
7.5 
7.5 
7.5 
7.4 

7.4 
7.4 
7.5 
7.5 
7.5

7.3 
7.3 
7.3 
1.3 
7.3 

7.3 
"7.3 
7.3 
7.3 
7.3 

7.3 
7.3 
7.3 
7.3 
7.4 

7.4 

"1.4 

7.4 
7.3 "7.3 
7.4 "7.4 
7.3 
7.3 
7.3 
7.4 
7.4

7.4 
7.4 
7.4 
7.4 
7.4 

7.3 
7.4 
7.4 
7.4 
7.4 

7.4 
7.4 
7.4 
7.4 
7.4 

7.5 

7.4 

"7.4 
7.4 
7.4 
7.4 
7.4 

7.4 
7.4 
7.4 
7.4 
7.4

MAX MIN MEAN 
SEPTEMBER

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.4 
7.4 
7.5 

7.5 
7.5 
7.6 
7.7 
7.7 

7.7 
7.6 
7.6 
7.6 
7.6

7.4 7.5 
7.5 7.5 
7.5 7.5 
7.4 7.4 
7.4 . 7.4

7.5 
7.4 
7.4 
7.4 
7.4 

7.3 
7.4 
7.4 
7.4 
7.4 

7.4 
"7.4 
3.4 
7,4 
7.4 

"7.4 
7.4 
7.5 
7.6 
7.7 

7.6 
7.5 
7.5 
7.5 
7.6

7.5 
7.5 
7.5 
7.5 
7.5 

7.4 
7.5 
7.5 
7.5 
7.5 

7.4 
7.4 
7.4 
7.4 
7.5 

7.5 
7.5 
7.5 
7.7 
7.7 

7.7 
7.6 
7.5 
7.5 
7.6

MONTH --- 7.5 7.0 7.0 7.5 7.3 7.4 7.7 7.3 7.5 

WATER TEMPERATURE, DEGREES CELSIUS, HATER YEAR OCTOBER 1991 TO SEPTEMBER 1992

DAY MAX MIN MEAN 
OCTOBER

MAX MIN MEAN 
NOVEMBER

MAX KIN MEAN 
DECEMBER

MAX MIN MEAN 
JANUARY

-.. .. ... 15.5 15.0 15.5 
--- --- 16.0 15.0 15.5 

22.0 21.5 21.5 15.0 15.0 15.0 
22.5 21.0 21.5 15.0 13.5 14.0 
22.5 21.5 22.0 14.0 13.0 13.5

6 22.0 21.0 21.5 
7 21.0 20.0 20.5 
8 20.0 19.5 20.0 
9 20.0 19.0 19.5 

10 20.0 19.0 19.5 

11 19.5 19.0 19.0 
12 19.5 18.5 19.0 

,13 19.0 18.5 19.5 
v14 18.5 17.5 18.0 

15 13.5 18.0 18.0 

16 18i5 17.5 18.0 
17 17.5 16.0 17.0 
18 17.0 16.0 16.5 
19 18.0 16.5 17.0 
20 16.5 16.0 16.0 

21 16.5 15.5 16.0 
22 17.0 15.5 16.0 
23 17.0 16.0 16.5 
24 17.0 16.0 16.5 
25 17.0 16.5 16.5 

26 17.0 16.5 17.0 
27 17.5 17.0 17.0 
20 17.5 16.5 17.0 
29 16.5 15,5 16.5 
30 16.0 15.5 16.0 
31 16.0 15.0 15.5 

mONTE 22.5 15.0 18.0

13.5 12.5 13.0 
13.0 12.5 12.5 
13.0 12.0 12.5 
12.0 11.0 11.5 
11.0 10.5 10.5 

11.0 10.5 10.5 
10.5 10.0 10.5 
10.5 10.0 10.0 
11.0 10.0 10.5 
11.0 10.0 10.5 

10.5 10.0 10.5 
10.0 9.5 10.0 
10.0 9.5 9.5 
10.5 9.5 9.5 
11.0 9.5 10.0 

11.0 10.0 10.5 
11.0 10.5 11.0 
11.5 11.0 11.0 
11.5 11.0 11.0 
11.0 10.0 10.5 

10.0 9.0 9.5 
9.5 9.0 9.0 
9.5 8.5 9.0 

10.0 9.0 s.5 
10.5 9.5 10.0 

16.0 8.5 11.0

10.5 10.0 10.0 6.0 
10.5 10.0 10.0 6.5 
10.5 10.0 10.0 6.5 
10.0 8.5 9.5 6.5 
9.0 7.5 8.5 7.0

8.5 
8.5 
8.5 
9.0 
8.5 

8.5 
8.0 
8.5 
9.0 
7.5 

7.0 
6.5

6.0 
6.0 
6.0 
6.5 
6.5 
6.0

7.5 
7.0 
7.5 
8.0 
8.0 

8.0 
7.5 
8.0 
7.5 
6.5 

5.5 
5.5

5.5 
5.5 
5.5 
6.0 
5.5 
5.5

8.0 
8.0 
8.0 
8.5 
8.0 

8.0 
8.0 
8.0 
8.5 
7.0 

6.0 6.0

6.0 
6.0 
6.0 
6.0 
6.0 
5.5

7.0 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
7.5 
6.0 

5.5 
4.5 
4.5 
3.0 
3.0 

3.5 
3.0 
4.0 
3.5 
3.0 

2.5 
2.5 
3.0 
3.5 
3.5 
3.5

!F

1 
2 
3 
4 
5

5.5 
5.5 
6.0 
6.5 
6.5 

6.5 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
5.5 
5.0 

4.5 
3.5 
3.0 
2.0 
2.0 

2.0 
2.5 
2.5 
2.5 
2.0 

2.0 
2.0 
2.0 
2.5 
2.5 
3.0

5.5 
6.0 
6.0 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.0 
6.0 
6.0 
6.5 
5.5 

5.0 
4.0 
4.0 
2.5 
2.5 

2.5 
3.0 
3.0 
3.0 
2.5 

2.5 
2.5 
2.5 
2.5 
3.0 
3.0

10.5 5.5 7.5 7.5 2.0 4.s 
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WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1991 TO SEPTEMBER 1992
SAx HMIN MEAN 

FEBRUARY 

1 3.5 2.5 3.0 
2 3.0 1.5 2.5 
3 3.5 2.5 3.0 
4 3.5 2.5 3.0 
5 3.0 2.5 2.5 

6 3.0 2.0 2.5 
7 3.0 2.0 2.5 
8 3.0 2.5 3.0 
9 3.0 2.5 2.5 

10 2.5 1.5 2.0 

11 3.5 1.5 3.0 
12 3.0 1.0 2.0 
13 2.5 1.5 2.0 
14 4.5 2.0 3.0 
15 3.5 2.5 3.0 

16 5.0 3.0 4.0 
17 5.0 3.0 4.0 
18 4.5 3.0 4.0 
19 5.5 3.S 4.5 20 5.5 3.5 4.5 

21 5.0 3.5 4.0 
22 4.0 3.0 3.5 
23 5.0 4.0 4.5 
24 4.5 4.5 4.5 
25 5.0 4.5 4.5 

26 5.0 4.5 5.0 27 5.5 4.5 5.0 
28 1.0 5.0 5.5 
29 5.5 5.0 5.0 
30 ---...  
31 -

MONTH 6.0 1.0 3.5 

DAY MAX MIN MEAN 

JUNE 

1 --- -..  

20 -- __ -

32 -- -- -

4 

13 --- --

5 --

17 -- -- _ -

19 23- 22.5 -3.  

10 . 2 

11 - -
12 -

13 3. 5 
14 2 2 

15 -2-.5 225 3 

16 

17 
1s 23.0 22.5 23.0 
is 23.5 22.5 23.0 
20 24.0 23.0 23.0 

21 23.5 22.5 23.0 22 22. 22.0 22.5 
23 23.0 21.5 22.0 
24 23.5 22.0 22.5 
25 24.5 22.5 23.0 

26 24.0 23.0 23.5 27 24.5 23.0 23.5 28 25.5 23.0 24.0 29 25 .0 23.5 24.0 
30 25.5 24.0 24.5 
31 

MONTH 25.5 21.5 23.0

MAX MIN 
MARCH 

6.0 4.0 
6.5 5.5 
6.0 5.5 
6.5 5.5 
6.5 6.0

PA= MIM MEAN APRIL

9 A0 8.0 
9.0 0.0 
9.0 7.5 
9.5 8.0 

10.0 8.5

5.0 
5.5 
5.5 
6.0 6.0

6.5 6.0 6.5 
7.0 6.5 6.5 
8.0 7.0 7.5 
8.5 7.5 9.0 
9.5 7.5 8.0 

8.5 7.0 8.0 
8.0 7.0 7.5 
8.0 7.0 7.5 
7.5 7.0 7.0 
7.5 6.5 7.0 

7.5 1.0 6.5 
1.5 6.0 6.5 
7.5 6.5 7.0 
6.5 6.5 6.5 7.0 6.5 6.5 

7.0 6.5 6.5 
6.5 6.0 6.5 
6.5 6.0 6.5 
7.0 6.0 6.5 
7.5 6.0 6.5 

7.5 6.5 7.0 
8.0 7.0 7.0 
8.0 7.0 7.5 
8.5 7.0 7,5 
7.5 7.0 7.5 
9.0 7.0 8.0 

9.0 4.0 7.0 

MAX MIN MEAN 
JULY 

26.0 24.5 25.0 
26.0 25.0 25.0 
25.0 24.0 24.5 
25.0 24.0 24.5 
25.5 24.5 25.0 

25.5 25.0 25.0 
26.0 24.5 25.0 
26.0 25.0 25.5 
26.0 25.0 25.5 
27.0 25.5 26.0 

27.0 25.5 26.0 
26.5 26.0 26.0 
27.0 26.0 26.5 
27.0 26.0 26.5 
27.5 26.5 27.0 

27.5 26.5 27.0 
28.0 26.5 27.0 
28.0 27.0 27.5 
28.0 27.0 27.5 
29.0 27.5 22.0 

29.5 28.0 26.5 
28.5 27.5 28.0 
28.0 27.5 27.5 
27.5 26.5 27.0 
27.5 24.5 27.0 

27.0 27.0 27.0 
27.5 27.0 27.0 
27.5 27.0 27.0 
26.0 26.5 27.0 
28.0 27.0 27.5 
28.0 27.0 27.5 

29.5 24.0 26.5

10.0 8.5 9.0 
20.5 9.0 9.5 
11.0 9.5 10.5 
11.5 10.0 10.5 
12.5 10.5 11.0 

13.0 11.0 11.5 
13.0 11.5 12.0 
13.0 11.0 11.5 
13.5 11.0 12.0 
13.5 12.0 12.5 

12.5 12.0 12.0 
14.0 12.0 13.0 
13.0 12.0 12.5 
12.5 12.0 12.5 
13.0 12.0 12.5 

14.0 12.5 13.5 
15.0 13.5 14.0 
16.0 14.0 15.0 
16.5 14.5 15.5 
16.5 14.5 15.5 

16.0 14.5 15.0 
16.0 15.0 15.0 
15.5 14.5 15.0 
16.5 14.5 15.0 
15.5 14.5 15.0 

16.5 7.5 12.0 

MAX MIN MEAN 
AUGUST 

27.5 26.5 27.0 
27.5 26.5 27.0 
27.0 26.5 27.0 
27.5 26.5 27.0 
27.0 24.5 26.5 

27.5 26.0 26.5 
27.0 26.0 26.5 
26.5 26.0 26.0 
27.0 25.5 26.0 
27.0 26.0 26.0 

27.0 26.0 26.0 
27.0. 26.0 26.0 
26.0 25.5 26.0 
25.5 25.0 25.5 
25.0 24.0 24.5 

24.5 24.0 24.0 

25.5 24.5 24.5 

25.5 24.0 24.5 
25.5 24.5 25.0 
26.0 25.0 25.0 
26.0 25.0 25.5 
26.5 25.0 25.5 

27.0 25.5 26.o 
27.5 26.0 26.5 
27.0 26.5 26.5 
26.5 25.5 26.0 
26.o 25.0 25.5 

27.5 24.0 26.0

8.5 8.5 
8.5 
8.5

MAX MIs MEAN 
MAY 

17.0 15.0 16.0 
19.0 15.5 16.5

15.5 
16.0 
16.5 
17.0 
16.5 

16.0 
16.5 
17.0 
17.o 
17.5 

18.0 

19.0 

19.0 

MAX 

26.5 
26.0 
25.5 
26.5 
25.5 

25.0 
24.5 
25.5 
25.5 
25.5 

25.0 
24.5 
2 4 .s 
24.5 
24.5 

24.5 
24.5 
24.5 
24.5 
24.5 

24.0 
24 5 
24.0 
22.0 
21.5 

20.5 
20.5 
20.5 
20.5 
19.5 

26.5

14.5 15.0 
14.0 14.5 
14.5 15.5 
15.0 16.0 
16.0 16.0 

16.0 16.0 
16.0 16.0 
16.0 16.5 
16.0 16.5 
16.0 16.5 

16.0 17.0 
17.0 19.0 

14.0 16.0 

MIr MEAN 
SEPTEMBER 

25.5 26.0 
25.0 25.5 
25.0 25.5 
25.0 25.5 
25.0 25.0 

24.5 24.5 
24.0 24.5 
24.0 24.5 
24.5 25.0 
24.5 25.0 

24.5 24.5 
23.0 24.0 
23.5 24.0 
23.0 23.5 
23.5 24.0 

23.5 24.0 
23.5 24.0 
24.0 24.5 
23.5 24.0 
23.0 23.5 

23.0 23.5 
23.5 24.0 
22.0 23.0 
21.0 21.5 
20.5 20.5 

20.0 20.5 
20.0 20.5 
20.0 20.5 
19.5 20.0 
18.5 19.0 

18.5 23.5 
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OUTSTANDING CHANGES MUST BE ATTACHED f-OR WORKING COPY 
20010717i, I q C- . u

250 
ELaZ RIVE BASIN 

01482800 LJMAEE RVER AX UMW I=AI . 3,010. ,bout

D- 
3  

,3-O long 75"34'07" New Castle County. Del. SydroloSic Unit 020402.05. on platfc b 

0D =Of.4 -~ 39*0i do S E t e y Island ne~ar Port. Penn.  0.4 mi do~a•w-stre^ f~mped te~olarey.  

tmAIN1MZA&%&- 
--1 Zom apprOXitfatl EIMO & ,aXWM.--ltLv.  

SPECIFIC CONDUCT1=: M 000 o 1963 to cuvrret 
year.  

Fe tocrr 1970ut-0 ce•tr, 
, 1970eto current Year.  

LýE : P b u ZY1970 rc-ley a. 1 70 rb s itr ac d with a data collectiohn platform 

1969.i 8EM S February 1970, to curren Yearu• ", -,y 190 Probe Sep 16 1 , 71 
DISSOLVED OXYGEN Fet 

since the 1986 water the r were due to maoftnceteirdons -i, 

"'•••CcS~ T• v--futerutic-, in th rc. I-5 .. ,, severalodaysIn 
1,00ain Iflm lPwa tUM =10-96 

mnmm 100 m--a'e 

SPEarCIFC ONDUCTANCE 
Maximum~, 35,600 .ict~inNv 

s 28 i~l.10ucoi~el.svrl 
asI 

19168.2 190 1974 , " ul 13"8 minimum, 54 " 1 92 32.C ulm23 187 
a.9,ZA 

oCOC many days during winter periods.  

P13; M~~lar. un 3254 1980; 23nit. , Dec.; 31nmu. 1972 . -6 7 91 

DISOLVED OXYGEN Maximum, 17.1 naiL. Dec. 16. 19, 1978; mainim=.03m(.Spt 
6 7 91 

p I .
6.;IR 

T U ~ m i n i m um. 
.

L 6 m iri ff s A p r . 5 .=n 
m ,4Mx 

c m 0 
L A 6 

I p"- 
... . .

Cn 
93

SpECIFIC CONDUJCTANCE: 
ManeSm, 20.900 mictoimnia. Aug. 15. 16;nneS 4 ira~fs p.5 

PAH' M ldV.w W. 6- arS* La 1 4.0 m l L MI r 2uy 1 ; 1.0.. eb. 7. 19. 20. 25-77

. e i um 0 C ~ .l bS m 04.1 ' lL . A ug . 9 .  
WjjjR TmmTRE. niMm.X MISI MA

SPECIFIC COWUCtAblE. NICMO6IUES PER CENTIMETER AT 25' CELSIUS. WATER YEAR OCTOBER 

DAY MAX MIN MEAN MAX M41 MEAN MAX MWEN MEA

15800 8920 11500 15600 9230 12100 6710 1830 3870 
2 15500 8790 11900 17300 9870 12800 9960 2560 5960 
3 15300 9290 100 1 16000 9850 12600 9890 3390 5710 

4 17400 8610 11100 14400 9770 11800 11300 2910 6760 

5 19900 0800 14700 13500 8750 10700 11400 2460 5630 

8 18500 11900 14900 14300 7930 10300 12200 2090 6840 
7 19000 11200 14300 13700 7590 10400 12900 4280 7450 

8 19300 11200 14500 15100 8270 10500 -- --

9 19300 12300 14800 15800 7880 10500 
10 19000 11200 14300 14500 8280 10500 --

I1 18200 1100o 14200 16400 8240 11200 --- --

12 17700 10800 13500 15900 8320 10500 

13 16500 10100 13100 1400 6910 1000-
14 17100 10100 12500 11900 6660 9050 --- --

15 11 0980 12400 
15 17100 9820 12700 -" _-- 9540 5640 7190 

17 15000 9820 12700 -- "-- - 9880 5040 6800 

s 17600 9 --- --- 7940 4100 5190 

18 16700 8990 12000 -- 8310 3800 4830 

19 14600 9140 11900 - - --- 6530 3150 4830 

19 19700 930 130 
20 19700 9050 13800 --- 6660 2810 3730 

21 700 0500 13Z0 OO-" - 7270 2530 3790 

22 17500 8850 11900 . . --- 8270 2520 3900 

23 16700 9700 12700 
4-27- - 8210 1880 3930 

24 16900 g950 12800 9140 3800 5490 420 180 30 

25 15000 8940 11400 9460 2910 5120 7520 2190 3310 

25 18300 9400 12600 7290 2550 3820 2690 1690 2360 

27 15900 9250 11600 5940 2340 3190 5800 1890 2560 

28< 15300 8580 11500 5420 2060 2880 6520 1900 3350 

29- 15300 5580 10900 6000 2060 3030 7630 2130 3980 

30 15300 8580 11000 5830 1860 2890 7330 2260 4010 
31 15900 8580 11400 -- 330 2490 

311 19900 8490 12500 17300 1860 8560 12900 1830 4770

MAX MIN EA 

jaam 
9580 2600 4590 
9020 2340 5120 

10000 2890 6160 
10400 3260 6470 
10200 2760 5060 

8530 2000 3810 
9400 1920 4110 
8130 1990 3620 
7270 2010 3470 
8440 2310 4450 

6480 2180 4160 
5950 2130 3450 
6450 2130 3730 
5670 2220 3380 
7210 2040 3500 

6200 1950 2940 
6820 2020 3540 
5520 1950 2600 
6940 1920 3340 
8540 1980 3700 

8350 2140 3920 
9280 2480 5060 
6900 2520 4030 
8210 2400 4010 
5010 1860 2860 

7210 1650 2840 
7980 2080 4070 
6790 1850 4030 
7100 1160 2850 
5530 901 2840 
7310 836 4450 

1o4D0 838 3950

GU-0013, Revision 4 7$ 
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717

I- 
- wt-r#ncrtynh

2 
2 
2 
3 
3 

YE!

0148280o IrE-LaAflU urV= Ay R X m • L -)"Ex. Dt--Continued 

R, WHOLE. FIELD. STANDARD UNITS, WAT YEAR OCTOER 1992 TO SEPTEER 1993 MEAN MAX MTN A't...

PH, WATER 
DAY MAX HIM 

1 7.8 7.5 
2 7.8 7.5 
3 7.8 7.5 
4 7.9 7.5 
5 7.9 7.6 

6 7.9 7.6 
7 7.9 7.6 
8 7.8 7.5 
9 7.8 7.6 

10 7.7 7.5 

11 7.6 7.4 
12 7.7 7., 
13 7.7 7.5 
14 7.7 7-3 
15 7.7 7.5 

18 7.7 7.5 
17 7.0 7.5 
18 7.9 7.5 
19 7.7 7.5 
20 7.8 7.5 

21 7.7 7.4 
22 7.5 7.4 23 7.6 7.4 
24 7.8 7.4 
25 7.6 7.4 

t5 7.6 7.4 
27 7.6 7.4 
28 7.6 7.4 
:9 7.5 7.3 
0 7.4 7.3 
1 

NTH 7.9 7.3 

S8.2 6.a

7.4 
7.3 
7.3 
7.3 
7.3 

7.3 
7.3 
7.3 
7.3 
7.3 

7.5 
7.3 
7.5 
7.4 
7.4 

7.4 
7,5 
7.5 
7.4 
7.4 

7.4 
7.4 
7.4 
7.4 
7.3 

7.4 
7.4 
7.4 
7.4 
7.4 
7.4 

7.5

7.3 
7.3 
7.2 
7.2 
7.2 

7.2 
7.2 
7.2 
7.2 
7.2 

7.2 
7.2 
7.3 
7.3 
7.3 

7.3 
7.3 
7.3 
7.3 
7.3 

7.3 
7.3 
7.3 
7.3 
7.2 

7.3 
7.3 
7.3 
7.3 
7.3 
7.3 

7.2

7.3 
7.3 
7.3 
7.3 
7.2 

7.3 
7.3 
7.2 
7.2 
7.3 

7.3 
7.3 
7.3 
7.4 
7.3 

7.3 
7.4 
7.4 
7.4 
7.3 

7.3 
7.3 
7.3 
7.3 
7.3 

7.3 
7.3 
7.3 
7.3 
7.3 
7,3 

7.3

MAX MIN MA

7.5 
7.5 
7.5 

7.5 

7.5 

7.6 

7.6 
7.7 

7.5 
7.4 7.6 
7.5 
7.4 

7.4

7.6 
7.6 

7.6 
7.6 

7.8 

7.8 
7.8 

7.8 
7.7 
7.8 
7.7 7.7 
7.7 7.5 
7.5 

7.8

(D=' C)- Darn VAl uzCM 1*a= M0 Wi~eM t

7.5 
7.5 
7.5 

7.6 
7.6 

7.7 

7.7 
7.7 
7.7 
7.7 
7.7 

7.7 
7.6 
7.5 
7.5 

7.6

W&Mmm ret&n
DAY MAX MIN MEAN 

onmm 
1 19.0 18.0 18.5 2 18.5 18.0 18.5 3 19.0 18.0 18.5 4 19.0 186. 18.5 
5 18.5 17.5 18.5 
B 18.5 17.5 18.0 

7 19.0 17.5 18.0 5 19.0 18.0 18.5 
9, 19.0 18.5 18.5 i0",, 195 1.5 10.0 

11 19.0 18.5 10.0 12 19.0 18.0 18.5 13 19.0 18.0 18.5 14 18.5 18.0 18.5 15 19.0 18.0 18.5 
16 19.0 18.5 11.5 17 18.5 17.0 15.0 18 17.5 16.5 17.0 
19 17.0 15.0 16.5 20 15.5 14.5 15.0 

21 15.5 14.5 15.0 22 15.0 14.0 14.5 23 15.0 14.0 14.5 24 15.0 14.0 14.5 25 14.5 13.5 14.0 
26 14.0 13.0 13.5 27 14.0 13.0 13.5 28 13.5 13.0 13.5 29 13.5 13.5 13.5 
30 14.0 13.5 13.5 31 13.5 13.0 13.0 

O1N'TH 19.5 13.0 16.5

MAX HIN MEAR 

vamm 
13,5 12.5 13.0 
13.0 12.5 12.5 14.0 13.0 13.5 
14.0 13.0 13.5 
14.0 13.5 13.5 

13.5 13.0 13.5 
13.0 22.5 13.0 
13.0 12.0 12.5 
12.5 11.5 12.0 12.5 11.5 12.0 

12.5 12.0 12.0 
13.0 12.0 12.5 
13.0 12.0 12.5 
12.5 11.5 12.0 
12.0 10.5 11.5 

11.0 10.0 10.5 
11.0 10.0 10.5 
10.5 10.0 10.5 
10.0 9.5 10o.0 
10.0 g,5 9.5 

10.0 9.5 10.0 
10.5 10.0 10.0 11.0 10.5 10.5 
11.0 10.5 10.5 11.0 10.5 10.5 

11.0 10.5 11.0 
11.0 10.5 11.0 
11.0 10.5 10.5 11.0 10.0 10.5 
10.5 9.5 10.0 

14.0 9.5 11.5

MAX HIS WEAN 
mumomH~a

9.5 
10.0 

9.0 
8.5 7.0 

6.5 7.0 

6.0 
6.0 6.0 
6.0 
6.0 

5.5 
5.5 
5.5 
5.0 

45 
3.5 
3.0 
3.5 
4.0 4.0 
4.5

10.5 
10.5 

10 .0 
a.5 
9.5 

8.0 

8.0 

6.5 
7.0 6.5 

7.0 

7.0 
6.5 
8.5 8.5 5.0 
5.5 

5.0 
4.5 
4.5 
4.5 
5.0 5.5

10.5 3.0

10.0 

10.0 

10.0 9.0 
8.5 

7.5 
7.5 

8.0

4 5 4.5 6.5 5.0 4.:0 4.5 5.0 5.0 4.0 5.0 4.5 5.0 6.50 
5.0 5.5 5.5 4.0 455 

6.0 5.3. .0 
5.0 4.5 5.0 4.5 

3.5 GU-0O3, R4vlsion fl 
4.0 AfacIent § 4.5.  
4.5 .5 4.5 U5 Page3-7 of.S11 4.0 
5. 6 .5 4.0 6.5 6.5 3.5 5.0 "

MAX HIM HEAN 

5.5 4.5 5.0 
5.0 4.5 4.5 
5.0 4.0 4.5 
r.0 ,:51 45 
6.5 5.5 *,0 

6.0 5.0 5.5 
6.0 5.5 6.0 
6.0 5.5 6.0 
6.0 5.0 5.5 5.5 4.5 5.0 
5.0 4.5 5.0 
5.0 4.5 5.0 
5.0 4.5 5.0 5.5 4.5 5.0 5.0 4.5 5.0 
5.0 4.5 5.0 
5.a 4.5 5.0 
5.0 a . 4.5 

•n

253

MAX HIN bmAD 

8.0 7.8 7, 
8.0 7.6 7.9 
8.0 7.a 7,' 
8.0 7.9 7.9 8.0 7.9 7.9 

8.1 7.9 7.g 
8.0 7.9 7.9 
8.0 7.9 7.0 
8.1 7.9 8.0 8.1 8.0 8.0 

8.2 8.0 8.1 8.1 7.5 7.8 7.7 7.6 7.6 
7.6 7.5 7.6 
7.6 7.5 7.8 

7.6 7.5 7.6 
7.6 7.5 7.6 7.6 7.5 7.5 7.6 7:5 7.5 7.r 7.5 7.6 

7.6 7.5 7.s 
7.5 7.5 7.5 
7.6 7.5 7.5 
7.s 7.4 7.5 
7.5 7.4 7.5 

7.4 7.3 7.4 
7.4 7.3 7.3 
7.3 7.3 7.3 
7.3 7.2 7.3 
7.3 7.2 7.3 

8.2 7.2 7.7

t

7.6 
7.7 
7,7 
7.7 
7.7 

7.7 
7.7 
7.7 
7.6 
7.8 

7.5 
7.5 
7.6 
7.8 
7.6 

7.5 
7.8 
7.7 
7.5 
7.6 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.4 
7.4 
7.4 
7,3 

7.5 

7.4

I
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717

01482800 DEUMAlRX VI AT £ •y ISLAM J3LlB, EM--Continutd 

WATER TEMPERATURE. (DEG- C), WATER YEAR OCTOBER 1992 TO SEPTE4BER 1993

DAY MAX MIN MEAN 

-UMM

1.5 1.5 
2.0 
2.5 
2.5 

1.5 
1.0 
2.0 
2.0 
2.0 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
3.0 
2,0 
1.0 
1.0 

2.0 
2.0 
2.0 
1.5 
1.0 

1.0 
1.0 

1.0

3.5 
2.5 Z.5 3.0 
3.0 

2.5 
2.0 
2.5 
2.0 
2.5 

3.0 
2.5 
3.0 
3.0 
3.0 

3.5 
3.5 
3.0 
2.0 
2.0 

2.0 
2.5 
2.5 
2.0 
2.0 

1.5 
2.0 

2.5

MAX MIII
MAX MIN 

3.5 2.0 
3.5 2.5 
3.5 3.0 
3.5 3.5 

3.5 3.5 
4.5 3.5 
4.5 4.0 
5.0 4.0 
4.5 4.0 

4.5 4.5 
5.0 4.0 
4.5 3.5 
4.0 2.5 
3.5 2.0 

4.0 2.0 
3.5 2.5 
3.0 2.0 
3.5 1.5 
3.5 2.5 

4.0 3.0 
4.5 3.5 
4.0 3.5 
4.5 4.0 
5.0 4.5 

6.5 4.5 
6.0 5.5 
7 .0 5.5 
7.0 6.0 
7.5 6.5 

10.5 7.0 

10.5 1.5

2.5 
3.0 
3.0 
3.5 

3.5 
4.0 
4.0 
4.5 
4.5 

4.5 
4.0 
3.0 
2.5 

3.0 
3.0 
2.5 
2.5 
3.0 

3.5 
3.5 
4.0 
4.0 
4.5 

5.5 
5.5 
6.5 
6.5 
7.0 
7.5 

4.0

MEAN MAX MIN 

8.5 7.5 
8.5 8.0 
9.0 8.0 
8.5 7.5 
BO 7 .0 

8.5 7.5 
8.5 7.5 
9.0 8.0 
9.0 8.0 
9.0 8.5 

9.5 8.5 
9.5 9.0 

10.0 9.0 
11.0 9.5 
11.5 10.0 

11.5 11.0 
12.5 11.5 
13.0 11.5 
14.0 12.0 
14.5 12.5 

14.0 13.5 
13.5 12.0 
12.5 11.5 
12.5 11.5 
13.5 12.0 

13.5 12.5 
13.5 12.0 
13.5 12.5 
14.5 13.a 
14.5 13.0 

14.5 7.0

S.... 9

DAY MAX MIm 
3m 

1 21.0 20.0 
z 21.0 20.0 
3 21.0 20.0 
4 21.0 20.0 
5 20.5 20.0 

6 20.5 19.5 
7 20.5 19.5 

8 20.0 20.0 
9 21.5 20.0 

10 22.0 20.5 

11 22.5 21.5 
12 22.5 21.5 
13 23.0 21.5 
14 23.0 21.5 
15 23.5 22.0 

16 24.0 22.5 
17 25.5 23.0 
18 25.5 23.0 
19 25.5 23.5 
20 26.0 24.0 

21 25.5 24.5 
22 26.0 25.0 
23 25.5 24.5 
24 26.0 24.5 
25 25.5 24.5 

26 26.0 25.0 
27 27.0 25.0 
28 27.0 25.5 

29 27.5 25.0 
30 28.0 26.5 
31 --

MEAR 

20.5 
20.0 
20.0 
20.5 
20.0 

20.0 
20.0 
20.0 
21.0 
21.5 

22.0 
22.0 
22.0 
22.0 
22.5 

23.0 
23.5 
24.0 
24.5 
25.0 

25.0 
25.5 
25.0 
25.0 
25.0 

25.5 
26.0 
26.0 
26.5 
27.0

"tOfTf 28.0 19.5 23.0 

YEAR 30.0 1.0 146.5

MAX MIN MEAN 

27.5 26.0 26.5 
26.5 25.5 26.0 
27.5 25.5 26.5 
28.0 26.0 27.0 
28.0 26.5 27.0 

27.5 26.5 27.0 
28.0 27.0 27.5 
28.5 27.0 27.5 
29.0 27.5 26.0 
28.5 27.5 28.0 

29.5 28.0 28.5 
29.0 28.0 28.5 
30.0 28.0 28.5 
29.5 28.0 28.5 
29.0 28.5 28.5 

29.0 26.0 28.5 
28.5 27.5 28.0 
29.0 27.0 28.0 
27.5 27.0 27.0 
28.0 27.0 27.0 

27.5 28.5 27.0 
27.5 26.5 27.0 
27.5 26.5 27.0 
27.5 26.5 27.0 
26.0 26.5 27.0 

27.0 26.5 26.5 
21.5 28.0 27.0 
28.5 26.5 27.5 
28.0 27.0 27.5 
28.0 27.0 27.5 
28.0 27.0 27.5 

30.0 25.5 27.5

MAX MlN MEAN MAX MIR MEAN 

--- 25.5 27.5 28.0 
--- 26.5 27.5 28.0.  

--- --- 28.5 28.0 28.5 

- -- --- 28.5 28.0 28.0 

--- --- 28.0 27.5 28.0 

--- 28.0 27.0 28.0 
28.0 27.0 27.5 

26.5 26.0 26.5 27.5 26.5 27.0 

27.0 25.5 26.0 27.0 26.5 27.0 

27.0 25.5 26.0 27.0 25.5 26.5 

26.5 26.0 26.0 26.0 24.5 25.5 

27.0 25.5 26.0 25.5 24.5 25.0 
25.5 24.0 24.5 
25.5 24.5 25.0 

28.5 27.0 27.5 26.0 24.5 25.0 

28.0 27.0 27.0 25.0 24 .0 24.5 

27.5 25.0 27.0 24.5 23.5 24.0 

27.0 27.0 27.0 24.0 23.5 23.5 

28.0 25.5 27.0 23.5 22 5 23-0 

27.5 26.5 27.0 22.5 21:5 22.0 

27.0 26.5 27.0 22.0 21.5 22.0 

27.0 26.0 26.5 22.0 21.5 21.5 

27.5 26.5 26.5 21.5 21.0 21.5 

27.0 26.0 26.5 21.5 21.0 21.o 

.. .. 21.5 20.5 21.  

-- --- 22.0 20.5 -t0 
S22.0 21.0 "1 

21.0 20.0 
"- - . .2 0 .5 19 .5 2 0 

20.0 19.0 

28.5 25"peU-68f3, Revion..5 " 19 0 
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1 2 
3 

5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

MONTH

4.5 2.5 
4.0 
4.0 
4.0 

3.5 
2.5 
3.0 
2.5 
3.0 

3.0 
3.0 
3.5 
3.5 
4.0 

4.0 
4.5 
4.0 
3.0 
3.5 

2.5 
3.5 
3.0 
2.5 
2.5 

2.0 
2.5 

4.5

MAX mId MEAS 

15.5 13.5 14.5 
16.0 14.5 15.0 
16.0 14.5 15.5 
16.0 15.0 15.5 
16.5 15.5 16.0 

17.5 16.0 16.5 
18.0 16.5 17.0 
17.5 16.5 17.0 
18.0 17.0 17.5 
18.5 17.5 11.0 

20.0 18.0 18.5 
20.0 18.5 19.5 
19.5 19.0 19.5 
20.5 18.5 19.5 
20.5 19.0 19.5 

21.0 19.5 20.0 
21.0 19,5 20.0 
20.0 19.0 19.5 
19.5 19.0 19.5 
19.5 19.0 19.5 

19.5 18.5 19.0 
19.5 18.5 19.0 
19.5 15.5 19.0 
20.0 16.5 19.5 
20.5 19.0 20.0 

20.5 19.5 20.0 
20.5 19.5 20.0 
21.5 19.5 20.5 
21.5 20.5 21.0 
21.5 20.0 20.5 
20.5 20.0 Z0.5 

21.5 13.5 18.5

6.0 8.5 
8.5 
8.0 
8.0 

8.0 
8.0 
8.5 
8.5 
9.0 

9.0 
9.5 
9.5 

10.0 
10.5 

11.0 
12.0 
12.0 
13.0 
13.5 

13.5 
13 .0 
12.0 
12.0 
12.5 

13.0 
13.0 
13.0 
13.5 
13.5 

10.5
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DELAW RnE nasr 249 

01482800 DELAHM RiEm r za R T IffA-D JErTY, 

I.0&CfIN,--Lat 39"30'03", long 75'34'07", New Castle County, Del. Hydrologic Unit 02040205, on platform about 
0.4 mi downstream from Reedy Island near Port Penn.  

MA*1Mm AREA.--11.200 m•
2
. approximately.  

PaRI wmOar D AILY RECM.-
SPECIFIC CONDUCTANCE: October 1963 to current year.  
p

5
: February 1970 to current year.  

WATER TDEPERATURES: February 1970 to current year.  
DISSOLVED OXYGEN: February 1970 to current year.  "WEN=fl- .-- Water-quality monitor since February 1970. Probes interfaced with a data collection platform 
since the 1986 water year.  

BlMA& .-- Interruptions in the record were due to malfunctions of the recording inatrument.  
n Z nMPan i n 21•3aIr .-

SPECIFIC CONDUCTANCE: Maximum. 35,600 microsiemens, Nov. 15, 19786; minimum, 100 microsiemens, several days in 
1969, 1970, 1974 and 1979.  

pH: Maximum, 8.95 Mar. 4, 1980; minimum, 5.4, Dec. 31, 1972.  WATER TEMPERATURE: Maximum, 32.5SC. July 23, 1987; minimum, 0.O*C, many days during winter periods.  
DISSOLVED OXYGEN: Maximum, 17.1 mg/L, Dec. 16, 19, 1976; minimm, 0.3 mg/L, Sept. 16, 17, 1971.  

EX sanM - MMr.-
SPECIFIC CONDUCTANCE: Maximum, 19.700 microjsemena, Oct. 27; minimum, 117 microsiamena, Apr, 22.  
WATER TEQMATUREZ: Maximum, 30.0C, July 7; minimum, 0.5"C, Jan. 10, 11.  

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

DAY MAX HIN MEAN 

1 15500 7210 10600 
2 15000 7590 10400 
3 12500 6760 9010 
4 13900 6680 9660 
5 13100 5850 8070 

6 13900 5830 9550 
7 14100 6860 9490 
8 14200 6130 8840 
9 16700 6450 10900 

10 16900 7570 10800 

11 18900 8670 12600 
12 18900 9650 14200 
13 16900 9280 12700 
14 16800 9030 12000 
15 18400 9060 12300 

16 17200 8760 11900 
17 17900 8860 12000 
18 15800 8830 12000 
19 16400 8830 11500 
20 16100 8950 11600 

21 17600 9380 12700 
22 13800 8550 10200 
23 15300 7980 10100 
24 14700 8010 11100 
25 13700 7310 9800 

26 17400 7820 11100 
27 19700 10100 14600 
28 18900 10500 13600 
29 16100 9460 12200 
30 16200 9390 11900 
31 19200 10000 13700 

lOtTH 19700 5830 11300

MAX MEN MEAN 

15500 8070 11800 
13400 8070 9420 
17600 7910 11700 
15300 7800 10400 
15100 7430 10500 

14000 7060 9590 
13600 6710 9240 
14200 6250 9860 
13900 3240 9150 
15200 6650 10100 

15700 7060 10800 
14300 6660 9670 
15100 6320 9140 
15500 6410 9350 
13400 6250 9160 

14000 6340 8650 
14500 6940 9670 
12000 6620 8660 
15100 6810 10300 
13500 5970 9210 

11000 5970 7740 
11600 4910 7650 
12300 4630 7910 
13600 4900 9280 
15000 3350 9640 

15500 7180 10800 
15200 7960 11000 
17400 7310 12800 
11800 4110 6950 
6420 2590 4290 

17600 2590 9480

MAX MIN MEAN 

nina 

6830 1960 3210 
5910 1660 2910 
5190 1390 2430 
6470 1470 2510 
4800 1070 2230 

1740 760 1140 
960 670 810 

1350 680 807 
2430 740 925 
3450 830 1080 

1420 840 1090 
3860 940 1400 
7120 1020 2710 
9950 1950 4640 
8860 2240 4280 

10100 3250 5320 
10400 2920 5820 
8140 2880 4840 
5390 2700 3510 
6160 2460 3730 

7450 2330 3940 
4030 1630 2530 
6070 1380 2850 
7810 1470 4090 
8570 2210 4560 

5440 1520 2900 
5630 1090 2140 
6450 1220 2520 
8810 2000 4210 
7380 2100 3960 

10000 2190 4480

MAX MIN MEAN 

3ANuMIX 

8050 2310 3690 
9610 2400 4420 
8220 2790 4780 

13700 4370 9180 
6840 3700 4960 

6340 3140 4080 
8140 3250 4830 
9690 3260 5040 
6920 2770 3930 
6020 2650 3320 

9000 2620 4320 
11100 3070 5550 
11800 3690 6400 
11600 4410 7180 

8450 4150 5600 

5430 3520 4290 
9060 3720 7010 
6070 3950 4720 
5280 5030 5140 
5250 5200 5230 

5260 5190 5240 
5270 5190 5250 
5300 5250 5270

10400 670 3020 13700 2310 5190

GU-0013, Revision 4 
Attachment 3 
Page 3-9 of 3-_0
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014lWO DEUISRI KIM AT ZY ISLAM JET, IDE--Continued 

PH, WATER, WHOLE, FIELD, STANDARD UNITS, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

DAY MAX MIN MEAN 

Sm

MAX MIN MEAN 

JOL

MAX MIN WEAN MAX MIN MEAN

7.3 7.4 6.9 6.8 6.8 7.5 7.3 7.4 7,4 7.3 7.3 

7.4 7.5 6.8 6.7 6.7 7.5 7.3 7.4 7.5 7.4 7.4 

7.5 7.6 6.8 6.6 6.7 7.5 7.3 7.4 7.5 7.4 7A4 

7.6 7.7 7.4 6.6 7.1 7.5 7.3 7.4 7.5 7.4 7,5 

7.3 7.8 7.4 7.2 7.3 7.4 7.3 7.4 7.5 7.4 7.5 

7.6 7.7 7.4 7.2 7.3 7.6 7.4 7.5 7.5 7.4 7.4 

7.6 7.6 7.4 7.2 7.3 7.6 7.4 7.5 7.5 7.4 7.4 

7.5 7.5 7.6 7.2 7.4 7.6 7.5 7.5 7.5 7.4 7.4 

7.4 7.5 7.7 7.4 7.5 7.7 7.5 7.5 7.5 7.4 7.4 

7.3 7.4 7.7 7.5 7.6 7.6 7.5 7.5 7.5 7.4 7.4 

7.2 7.3 7.8 7.5 7.6 7.6 7.5 7.5 7.5 7.4 7.4 

7.3 7.3 7.8 7.5 7.6 7.6 7.4 7.5 7.5 7.4 7.' 

7.3 7.4 --- --- 7.5 7.4 7.4 7.5 7.5 7.5 

7.3 7.4 --- --- 7.5 7.4 7.4 7.6 7.5 7.5 

7.3 7.4 --- --- 7.5 7.3 7.4 7.7 7.4 7.6 

7.3 7.4 7.7 7.5 7.5 7.5 7.4 7.4 7.6 7.6 7.6 

7.3 7.3 7.6 7.3 7.4 7.5 7.3 7.4 7.6 7.5 7.6 

7.2 7.3 7.6 7.2 7.4 7.5 7.3 7.4 7.7 7.5 7.6 

7.2 7.3 7.5 7.2 7.3 7.4 7.3 7.4 7.7 7.7 7.7 

7.3 7.3 7.3 7.1 7.3 7.4 7.3 7.4 7.8 7.7 7.7 

7.3 7.3 7.3 7.1 7.2 7.4 7.3 7.3 7.8 7.7 7.8 

7.2 7.3 7.2 7.0 7.1 7.4 7.3 7.3 8.0 7.8 7.9 

7.2 7.3 7.1 7.0 7.0 7.5 7.4 7.4 8.0 7.9 7.9 

7.2 7.3 7.1 6.9 6.9 7.4 7.3 7.3 8.0 8.0 8.0 

7.2 7.2 7.0 6.8 6.9 7.3 7.3 7.3 8.0 7.4 7.7 

7.1 7.2 7.5 6.7 7.0 7.4 7.3 7.3 7.5 7.4 7.5 

7.1 7.2 7.6 7.3 7.4 7.3 7.2 7.3 7.5 7.4 7.5 

7.0 7.1 7.5 7.3 7.5 7.4 7.2 7.3 7.5 7.4 7.4 

6.9 7.0 7.6 7.4 7.5 7.4 7.3 7.3 7.5 7.4 7.4 

68. 6.9 7.5 7.4 7.5 7.4 7.3 7.3 7.6 7.4 7.5 

---. .-- 7.5 7.4 7.4 7.5 7.3 7.4 ... ... ...  

6.8 7.4 7.8 6.6 7.3 7.7 7.2 7.4 8.0 7.3 7.5

1AM Tnu•AT"E. Dfl CSI;. 11SXU YEA. 0CT= 1993 To flPMW 1994

DAY MAX MIN MEAN 

ocScm 

1 19.5 18.5 19.0 
2 19.5 18.5 19,0 
3 19.0 18.5 19.0 
4 19.0 18.0 18.5 
5 18.5 17.0 18.0 

6 18.5 17.5 18.0 
7 18.0 17.5 18.0 
8 18.5 18.0 18.0 
9 19.0 16.0 18.5 

10 18.5 16.5 17.5 

11 17.0 16.0 16.5 
12 16.5 16.0 16.5 
13 16.5 15.5 16.0 
14 16.0 15.0 15.5 
15 16.5 15.5 16.0 

16 16.0 15.5 16.0 
17 16.5 16.0 16.0 
18 16.5 16.0 16.5 
19 16.5 16.0 16.0 
20 16.5 16.0 16.0 

21 17.0 16.5 16,5 
22 16.5 16.0 16.5 
23 16.5 15.5 16.0 
24 16.5 15.5 15.5 
25 16.5 15.5 16.0 

26 16.0 15.5 15.5 
27 16.0 15.5 15.5 
28 16.0 15.5 15.5 
29 16.0 15.0 15.0 
30 15.5 14.5 15.0 
31 15.0 14.0 14.5 

1MO)T 19.5 14.0 16.6

MAX KIN MEAN 

14.5 13.0 13.5 
13.0 12.0 13.0 
13.0 12.0 12.5 
12.5 11.5 12.5 
12.5 12.0 12.5 

12.5 11.5 12.0 
11.5 11.0 11.5 
11.5 10.5 11.0 
11.5 10.5 11.0 
11.5 10.5 11.0 

11.5 10.5 11.0 
11.5 10.5 11.0 
11.0 10.5 11.0 
12.0 11.0 11.5 
12.5 12.0 12.0 

12.5 12.0 12.0 
12.5 12.0 12.5 
12.5 12.0 12.0 
12.5 12.0 12.0 
12.0 11.0 12.0 

11.5 10.5 11.0 
11.5 10.5 11.0 
11.5 10.5 11.0 
11.0 10.5 11.0 
11.0 9.5 10.0 

9.5 9.0 9.5 
10.0 9.0 9.5 
10.5 10.0 10.5 
10.5 9.5 10.0 
9.5 9.0 9.5 

14.5 9.0 11.3

MAX MIN• MEAN 
suM

9.0 9.0 
9.5 
9.0 
9.5 

9.0 
9.0 
9.0 
8.5 
8.5 

8.5 
7.0 
6.5 
6.5 
6.0 

6.5 
6.0 
6.0 
6.0 
6.0 

5.5 
5.5 
5.0 
5.0 
5.0 

5.0 
3.5 
3.5 
3.0 
3.0 
2.5 

9.5

8.5 
8.5 
8.5 
9.0 9.0

8.5 
9.0 
9.0 
9.0 
9.0

8.5 9.0 8.5 5.5 
8.5 8.5 
8.0 8.5 
8.0 8.5

6.5 5.5 
6.0 
6.0 
6.0 

6.0 
5.5 
5.5 
5.5 
5.5

a.0 6.5 
6.0 
6.0 
6.0 

6.0 
6.0 
5.5 
5.5 
5.5

MAX MIN 
J=RUAi 

2.5 2.0 
2.5 2.0 
2.5 2.0 
2.5 2.5 
2.5 2.0 

2.0 1.5 
2.0 2.0 
2.5 1.0 
1.5 1.0 
1.5 .5 

1.5 .5 
1.5 1.0 
1.5 1.5 
1.5 1.0

5.0 5.5 4.5 5.0 
4.5 5.0 
4.5 4.5 
4.5 5.0 

3.5 4.0 
2.5 3.0 . .  

2.5 3.0 .. .  2.5 GIl013, .i 
2.0 . 3, isio3 I.s At•ohmentt-- --

1.5 Page 3-10ool.3- V7 .5
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1 7.5 
7.6 

3 7.8 
4 8.0 
5 7.9 

6 7.9 
7 7.8 
8 7.6 
9 7.5 

10 7.5 

11 7.4 
12 7.4 
13 7.5 
14 7.4 
15 7.4 

16 7.4 
17 7.4 
18 7.4 
19 7.4 
20 7.5 

21 7.4 
22 7.4 
23 7.3 
24 7.3 
25 7.3 

26 7.3 
27 7.2 
28 7.1 
29 7.1 
30 7.0 
31 --

MONtTE 8.0

MEAN 

2.0 
2.5 
2.5 
2.5 
2.0 

2.0 
2.0 
2.0 
1.5 
1.0 

1.0 
1.5 
1.5 
1.5 

1.8

h

srmmAUG[=
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01462800 DIISM RIMY AT REM 1SLA JE=Y, S--Continued 

WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1993 TO SEPTD4DER 1994 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN rMe

APUI

253

"hT

2.0 9.0 8.0 8.5 17.0 16.0 16.5 
1.5 10.0 8.0 8.5 17.0 16.0 16.0 
1.5 9.5 8.5 9.0 17.0 15.5 16.0 
2.0 10.5 9.0 9.5 16.0 15.0 15.5 
2.0 10.0 8.5 9.0 16.5 15.0 15.5

2.0 2.5 10.5 9.0 9.5 16.5 15.5 16.0 
2.5 3.0 10.5 9.5 10.0 16.0 15.0 15.5 
3.0 3.5 10.5 8.5 9.5 16.0 15.0 15.5 
3.0 3.0 10.5 9.0 9.5 16.5 15.0 15.5 
3.0 3.5 11.0 10.0 10.5 16.5 15.5 16.0

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25

16.5 15.5 16.0 
17.0 16.0 16.0 
17.0 15.5 16.0 
16.5 15.5 16.0 
17.5 16.0 16.5 

17.5 16.5 17.0 
17.5 16.0 16.5 
16.5 15.5 16.0 
16.0 15.5 15.5 
15.5 15.0 15.0 

16.5 15.0 15.5 
17.5 15.5 16.0 
18.0 16.0 17.0 
27.5 17.0 22.0 
27.0 20.5 23.0 

24.0 19.5 21.5 
20.5 16.0 17.5 
21.5 13.5 18.0 
23.5 16.5 20.0 
21.0 18.5 19.5 
21.0 19.5 20.0

MONTB 3.5 1.0 2.3 8.5 1.0 4.8 16.5 8.0 12.0 27.5 13.5 o 17.0

DAY MAX MIN MEAN MAX MIN MEAN{

Srol

MAX MIN MEAN MAX MIN MEAN

rmx

21.5 20.0 20,5 27.0 25.5 26.0 29.0 27.5 28.0 
21.5 20.0 20.5 27.0 25.5 26.0 29.0 28.0 28.0 
21.5 20.0 20.5 27.5 26.0 26.5 29.0 28.0 28.5 
22.5 20.5 21.0 27.5 26.0 26.5 29.5 28.0 28.5 
21.5 21.0 21.0 28.0 26.0 27.0 28.5 27.5 28.0

22.0 21.0 21.5 29.0 27.0 
23.0 21.5 22.0 30.0 28.0 
23.0 22.0 22.5 29.5 28.0 
23.0 21.5 22.0 29.5 28.0 
23.0 22.0 22.5 29.0 28.0

28.0 
28.5 
28.5 
28.5 
28.5

27.5 26.5 27.0 
28.0 26.0 27.0 
27.5 26.0 26.5 
27.5 26.0 26.5 
27.0 26.5 26.5

29.0 27.5 28.0 26.5 26.0 26.5 
28.5 27.5 28.0 27.0 26.0 26.5 
- - ---. . ... 27.5 26.5 27.0 

-- --- 27.5 26.5 27.0 
-- --- 27.0 26.5 26.5 

29.0 28.5 28.5 27.0 26.0 26.5 
29.0 28.0 28.5 26.5 25.5 26.0 
29.0 28.0 28.5 26.5 25.5 26.0 
29.5 28.0 28.5 26.5 25.5 26.0 
29.5 28.5 28.5 26.5 25.5 26.0 

29.5 28.5 29.0 26.5 26.0 26.0 
29.0 28.3 28.5 26.5 25.5 26.0 
28.5 28.0 28.5 26.0 25.0 25.5 
29.0 28.0 28.5 26.0 25.0 25.5 
29.0 28.5 28.5 25.5 24.5 25.0

26.0 26.5 28.5 28.0 28.5 
26.0 26.5 29.0 28.0 26.5 
26.0 26.0 28.0 27.5 28.0 
25.5 26.0 28.0 27.5 28.0 
25.5 26.0 28.5 27.5 28.0 
---. .-- 28.5 27.5 28.0

26.0 25.0 25.0 
26.0 25.0 25.5 
26.5 25.5 26.0 
26.0 25.0 25.5 
26.0 25.0 25.5 
25.5 24.5 25.0

NO M 27.5 20.0 24.0 30.0 25.5 28.0 29.5 24.5 26.4 

EA 30.0 .5 16.0

26.0 25.0 25.0 
25.5 24.0 24.5 
25.0 24.0 24.0 
24.0 23.0 23.5 
24.0 23.0 23.0 

24.0 22.5 23.0 
23.5 22.5 23.0 
23.0 22.5 22.5 
23.0 22.0 22.5 
23.0 22.0 22.5 

22.5 21.5 22.0 
22.0 21.5 22.0 
22.5 21.5 22.0 
23.5 22.0 22.5 
24.0 22.5 22.5 

23.5 22.5 23.0 
24.0 23.0 23.0 
24.0 23.0 23.5 
24.0 uZ.5 23.0 
23.5 22.5 23.0 

23.5 22.5 23.0 
23.0 21.5 22.5 
22.0 21.5 22.0 
22.5 21.5 22.0 
22.5 22.0 22.0 

22.0 22.0 22.0 
22.5 22.0 22.5 
22.5 22.0 22.0 
22n0 21.0 22.0 
21.- GI•3I0b levision 4 

26.0 AttV..cmefit.f 
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.0 i.  

2.0 1.5 
2.0 1.5 
2.0 1.0 
2.0 1.5 
2.5 1.5

isMEAZ

11.5 10.0 10.5 
11.0 10.5 10.5 
11.5 10.5 11.0 
13.0 11.0 11.5 
13.0 11.5 12.0 

13.0 12.0 12.5 
12.5 12.0 12.5 
13.0 1Z.0 12.5 
13.5 12.5 13.0 
14.0 13.0 13.5 

14.5 13.0 13.5 
14.5 13.0 13.5 
14.5 13.0 13.5 
15.5 13.5 14.0 
16.0 14.0 14.5 

16.0 14.0 15.0 
16.0 14.5 15.5 
16.5 15.5 16.0 
26.5 15.5 16.0 
16.5 16.0 16.5

2.5 
3.5 
3.5 
3.5 
3.5 

4.5 
4.5 
5.0 
5.5 
5.5 

5.5 
5.0 
5.0 
5.0 
6.0 

5.5 
7.0 
8.0 
8.0 
8.0 

0.0 
7.5 
8.0 
8.5 
8.5 
8.5

3.0 
3.5 
4.0 
4.5 
4.5 

5.0 
4.0 
4.5 
4.5 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.0 
7.0 
7.5 
7.5 
8.0 
8.0

3.5 
4.0 
4.0 
4.5 
5.0 

5.0 
4.5 
4.5 
5.0 
5.0 

5.5 
6.0 
7.0 
7.0 
7.5 

7.5 
7.5 
7.5 
8.0 
8.5 
8.5

3.5 
2.5 
2.0

26 
27 
28 
29 
30 
31

2.5 
1.0 
1.5

3.0 
2.0 
2.0

1 
2 
3 
4 
5 

6 
7 
8 
9 

10

11 22.5 
12 22.5 
13 23.5 
14 24.5 
15 25.5 

16 25.5 
17 25.5 
18 26.5 
19 27.5 
20 27.0 

21 26.5 
22 27.0 
23 27.0 
24 27.5 25 27.0

22.0 22.0 
22.0 22.5 
22.0 23.0 
23.0 23.5 
23.5 24.5 

24.5 24.5 
24.5 25.0 
25.0 25.5 
25.5 26.0 
26.0 26.5 

26.0 26.0 
26.0 26.5 
26.0 26.5 
26.0 26.5 
26.5 27.0

26 
27 
28 
29 
30 
31

27.0 
26.5 
26.5 
26.5 
26.5



UNITED STATES DEPARTMENT OP 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 1995

DAY MAX KIN MEAN 

OCTOBER 

1 20.9 20.3 20.6 
2 21.2 20.2 20.6 
3 20.4 19.5 19.8 
4 19.7 18.8 19.2 
5 19.2 18.4 18.8 

6 19.0 17.8 18.4 
7 18.8 18.0 18.4 
8 18.9 18.1 18.5 
9 19.0 18.4 18.7 

10 18.8 18.0 18.5 

11 18.2 17.5 17.9 
12 18.3 17.3 17.7 
13 18.3 17.2 17.6 
14 17.6 17.2 17.4 
15 17.9 17.0 17.3 

16 17.7 16.6 17.1 
17 17.8 16.6 17.0 
18 17.7 16.5 17.0 
19 17.7 16.8 17.1 
20 17.5 17.1 17.3 

21 17.6 17.0 17.3 
22 17.7 16.9 17.3 
23 17.4 17.1 17.3 
24 17.5 16.8 17.2 
25 17.2 16.6 16.9 

26 16.7 15.7 16.4 
27 16.2 15.5 15.8 
28 16.3 15.2 15.6 
29 15.9 15.0 15.4 
30 16.4 15.2 15.7 
31 16.4 15.4 15.8 "-U>') 

S2g 2 15.0 17.6 

: Co

MAX MIN MEAN MAX MIN MEAN

NOVEMBER

16.4 15.7 16.0 
15.8 14.9 15.4 
15.5 14.3 15.0 

15.3 14.2 14.7 
14.8 14.1 14.4 
14.7 14.1 14.5 
14.5 13.5 14.0 

13.9 12.9 13.5 
13.7 12.7 13.1 
13.7 12.9 13.3 
13.9 13.0 13.4 
14.0 13.1 13.5 

12.0 10.2 11.4 
11.0 9.8 10.5 
10.7 10.0 10.3

10.2 
9.6 

10.5 
10.0 
10.0

9.4 9.9 
8.9 9.3 
9.5 9.8 
9.5 9.7 
9.4 9.7

9.7 
9.6 
9,5 
9.7 

10.2 

10.2 
10.4 
10.0 

9.1 
9.1 

9.0 
8.0 
7.3 
7.4 
7.0 

6.7 
6.8 
7.2 
6.8 
6.8 

6.8 
6.7 
6.7 
6.7 
7.0 

7.0 
7.3 
7.4 
7.0 
6.2 
5.9

DECEMBER 

9.1 
B.7 
9.0 
9.0 
9.5 

9.8 
9.9 
8.7 
8.9 
8.6 

7.9 
7.2 
7,0 
6.9 
6.5 

6.3 
6.4 
6.5 
6.2 
6.1 

6.0 
6.1 
6.2 
6.5 
6.5 

6.3 
6.3 
6.4 
5.8 
5.3 
5.3

9.3 
9.2 
9.2 
9.4 
9.8 

10.0 
10.2 

9.4 
9.0 
8.9 

8.7 
7.7 
7.1 
7.2 
6.8 

6.5 
6.6 
6.7 
6.5 
6.4 

6.3 
6.3 
6.5 
6.6 
6.7 

6.6 
6.6 
6.8 
6.5 
5.8 
5.6

MAX MIN MEAN 

JANUARY

6.4 
6.2 
5.5 
5.4 
4.5 

4,0 
4.0 
3.9 
4.1 
3.6 

3.7 
4.4 
5.0 
5.3 
5.8 

5.9 
6.4 
6,1 
6.1 
6.8 

6.4 
6.1 
5.5 
5.5 
5.9 

5.2 
5.4 
4.6 
4.9 
4.9 
5.1

5.6 
5.4 
4.7 
4.2 
3.1 

3.1 
3.1 
3.2 
3.3 
3.1 

3.1 
3.4 
3.9 
4.1 
5.0 

5.5 
5.6 
5.7 
5.8 
6.1 

5.5 
5.2 
4.9 
4.6 
4.4 

4.3 
3.9 
3.8 
3.3 
3.6 
3.7

6.0 
5.9 
5.1 
5.0 
3.8 

3.6 
3.7 
3.6 
3,7 
3.4

0 
3.5 0 
3.8 
4.3 
4.7 
5.4 

5.7 
5.9 
5.9 
6.0 
6,4 

6.2 
5.7 
5.2 
5.0 
5.0 

4.7 
4.5 
4.2 
4.0 
4.0 
4.3

16.4 8.9 12.6 10.4 5.3 7.6 6.8 3.1 4.8

MO 
-') 

0 "z 

Cf) 

C

t 

z 

Cf) 

m 
Cd) 

rn 

0 

U) 
Hu 

w 
m



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 1995

DAY MAX miM MEAN 

FEBRUARY

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25

5.2 
5.2 
4.4 
4.3

2.2 
2.1 
3.0 
3.3 

3.1 
3.2 
2.8 
3.7 
3.8

26 2.8 
27 2.6 
28 3.0 
29 --
30 --
31 --

M1ON§ C2 

003 
ICA 

.b.

4.1 
3.2 
2.6 
3.2

.9 
1.3 
1.7 
2.2 

2.0 
2.0 
2.2 
2.2 
2.3 

2.0 
2.0 
2.4

4.5 
4.5 
3.6 
3.9

1.4 
1.7 
2.3 
2.5 

2.4 
2.4 
2.4 
2.7 
2.7 

2.5 
2.2 
2.7

MAX MIN MEAN 

MARCH

3.0 
3.1 
3.4 
3.2 
3.8 

4.1 
4.4 
5.3 
5.1 
4.7 

5.3 
6.5 
6.8 
7.4 
8.0 

8.6 
8.9 
8.9 
9.1 
9.3 

9.8 
9.7 
9.4 
9.9 
9.8 

9.9 
10.2 
10.1 
10.5 
10.1 
10.2

2.5 
2.4 
2.5 
2.8 
2.9 

3.3 
3.6 
4.0 
4.0 
4.0 

3.9 
4.5 
5.0 
5.8 
6.3 

7.0 
7.4 
7,7 
8.1 
8.3 

8.9 
9.2 
9.0 
8.4 
8.4 

8.5 
8.9 
9.2 
9.3 
9.6 
9.5

2.7 
2.7 
3.0 
3.0 
3.3 

3.6 
4.0 
4.6 
4.6 
4.3 

4.5 
5.2 
5.7 
6.4 
6.9 

7.5 
8.1 
8.3 
8.6 
8.9 

9.4 
9.4 
9.2 
9.1 
8.9 

9.1 
9.4 
9.5 
9.7 
9.8 
9.8

MAX MIN MEAN 

APRIL 

10.3 9.3 9.7 
10.1 9.5 9.8 
10.3 9.3 9.9 
10.7 9.5 10.3 
9.9 8.5 9.4 

9.8 8.8 9.4 
10.6 9.2 9.8 
10.6 9.5 10.0 
11.8 10.0 10.6 
11.3 10.1 10.6 

11.3 10.3 10.7 
11.6 10.5 11.0 
11.8 11.0 11.3 
11.5 10.8 11.1 
11.7 10.5 21.0 

11.9 10.5 11.2 
11.8 11.0 11.4 
12.2 11,3 11.7 
13.0 11.6 12.3 
14.1 12.4 13.0 

13.4 12.8 13.2 
14.6 13.2 13.7 
14.2 13.2 13.7 
13.6 13.1 13.4 
14.8 13.1 13.8 

14.9 13.3 14.0

MAX MIN MEAN 

MAY 

16.9 14.8 15.5 
15.5 15.1 15.3

I'oo 
oc
0-1 

0 
z 

"I0 

z 
0 
m 

in 
m 

C) 
m 

0 

0 

0 

m)

0 
16.9 15.1 15.6 0 

16.9 15.8 16.3 
17.7 16.1 16.7 
16.6 16.2 16.3 
17.3 16.2 16.6 

17.7 16.4 17.0 
17.5 17.0 17.3 
17.7 17.2 17,4 
18.0 17.2 17.5 
18.5 17.4 17.9 

19.0 17.9 18.4 
19.8 18.3 18.9 
19.9 18.5 19.2 
20.8 19.0 19.7 
22.3 19.8 20.5 

20.8 20.1 20.4 
22.0 20.1 20.7 
20.5 20.0 20.3 
21.6 20.0 20.5 
21.1 20.4 20.8 
22.1 20.2 21.0

.9 2.8 10.5 2,4 6.7 14.9 8.5 11.4 22.3 14.8 18.3



UNITED STATES DEPARTMENT OF THE ±tTERIOR - 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 1995

DAY MAX MIN MEAN 

JUNE 

1 22.0 20.8 21.4 
2 22.1 21.3 21.7 
3 22.6 21.7 22.2 
4 22.8 21.9 22.4 
5 23.3 22.1 22.6 

6 22.9 22.2 22.5 
7 23.9 22.4 22.9 
8 24.2 22.8 23.3 
9 24.2 22.9 23.3 

10 23.1 22.5 22.8 

11 24.4 22.3 23.0 
12 23.4 22.6 23.0 
13 22.7 22.1 22.4 
14 23.4 22.2 22.7 
15 23.8 22.3 22.9 

16 23.6 22.5 23.1 
17 24.2 22.8 23.3 
18 24.7 23.0 23.6 
19 25.0 23.4 24.0 
20 25.9 23.9 24.5 

21 25.9 24.3 24.8 
22 25.0 24.2 24.5 
23 24.3 23.9 24.1 
24 24.6 23.7 24.1 

25 25.6 24.0 24.5 

26 25.8 24.4 24.8 
27 24.7 24.1 24.5 
28 25.2 23.5 24.1 
29 24.8 23.5 24.0 
30 24.7 23.8 24.3 
31 > 

Mo&iW 02F9 20.8 23.4 
S5.0 

YEAZ3 6 .9 15.0 

z 
a.b

MAX MIN MEAN 

JULY 

25.0 24.1 24.5 
24.9 24.4 24.7 
25.5 24.1 24.7 
25.2 24.5 24.7 
26.0 24.7 25;2 

25.7 24.6 25.0 
25.5 24.4 24.8 
25.4 24.2 24.7 

26.0 24.3 24.9 
26.2 24.7 25.3 
26.4 25.2 25.7 
27.1 25.5 26.2 
28.1 26.3 27.1 

29.3 28.1 28.6 
29.6 28.5 29.0 
29.5 28.6 28.9 

29.6 28.6 29.0 
30.3 28.5 29.0 
30.0 28.7 29.1 
29.7 28.8 29.1 
30.2 28.8 29.3 

30.0 29.0 29.4 
30.3 29.0 29.5 
29.7 29.1 29.4 
30.1 29.0 29.4 
29.9 29.0 29.5 
30.1 28.9 29.5 

30.3 . 24.1 27.3

MAX MIN MEAN 

AUGUST 

29.9 28.8 29.4 
30.6 29.0 29.5

MAX MIN MEAN 

SEPTEMBER 

26.8 25.6 25.9 
26.0 25.1 25.5 
26.2 24.9 25.3 
25.9 24.7 25.1 
25.8 24.6 25.1

26.4 24.8 25.3 --r. .. ..

27.9 27.2 27.5 

28.0 27.0 27.5 
28.2 27.5 27.8 
28.4 27.4 27.7 
27.9 26.7 27.3 
27.8 26.5 27.0 

28.0 26.5 27.2 
28.1 26.8 27.3 
28.0 26.3 26.8 
27.5 26.1 26.7 
27.3 25.8 26.4 

26.7 25.7 26.2 
26.9 25.9 26.3 
26.3 25.7 26.0 
26.5 25.1 25.6 
26.1 25.3 25.7 
26.3 25.2 25.7 

30.6 25.1 27.0

MO oc 
o--H 

H> 
z-jz 

9 
z 

0 

z 

m 

I 

co 

m 

C 
m 

CA 
0 

0 
m 

x 

z 
0f)

0 

24.5 23.5 24.0 
24.2 23.5 23.9 
24.4 23.8 24.0 
24.2 23.1 23.7 

23.4 22.6 23.1 
22.9 22.2 22.6 
23.2 22.1 22.5 
22.7 21.8 22.1 

22.8 21.8 22.2 
22.5 21.9 22.2 
21.9 20.8 21.2 
20.8 20.2 20.4 
20.2 19.9 20.1 

20.1 19.9 20.0 
20.4 19.6 20.0 
20.6 19.8 20.2 
20.3 19.5 19.9 
20.1 19.2 19.8 

26.8 19.2 22.7



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 IOCP - PRIMARY) SUBJECT TO REVISION 

WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996

DAY MAX MIN MEAN 

OCTOBER

20.7 19.5 19.9 
21.2 19.6 20.1 
21.0 20.0 20.3 
20.8 20.3 20.4 
21.0 20.4 20.6 

21.7 20.7 21.1 
21.4 21.0 21.2 
21.3 20.7 21.0 
21.3 20.3 20.7 
21.0 20.3 20.6 

20.9 20.2 20.6 
21.0 20.2 20.6 
21.1 20.2 20.7 
20.9 20.5 20.7 
20.6 19.6 20.2 

20.0 18.5 19.4 
19.1 18.2 18.6 
18.7 17.7 18.3 
19.1 17.7 18.3 
18.9 18.0 18.4 

18.6 17.9 18.2 
18.2 17.3 17.7 
18.6 17.3 17.7 
18.1 17.3 17,7 
17.8 17.1 17.4

26 17.4 16.5 17.0 
27 17.1 16.6 16.9 
28 ... ... ...  
29 --- .-..  
30 --
31 

-
1-0 => . .. ..  

Moto f4:7 16.5 19.4 
(1 C)0 
r (D 

on 

Z.

MAX MIN MEAN 

NOVEMBER 

14.2 13.4 13.9 

13.8 12.8 13.3 
13.1 12.5 12.7 
12.8 11.6 12,2 
11.8 10.5 11.1 
11.1 10.1 10.7 

11.3 10.4 10.9 
10.7 8.7 9.7 
9.6 8.9 9.3 
9.5 8.9 9.2 
9.2 8.4 8.9

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25

8,6 
7.9 
7.4 
7.2 
6.9

6.5 
8.2 
8.1 
8.1 
8.0

7.8 8.1 
7.1 7.5 
6.6 7.0 
6.5 6.8 
6.2 6.5

6.8 6.2 
7.0 6.3 
7.5 6.7 
6.9 6.1 
6.5 5.7

14.2

6.4 
6.6 
7.0 
6.4 
6.1

MAX MIN MEAN 

DECEMBER

6.6 
6.5 
6.5 
6.6 
6.1 

6.1 
6.0 
5.5 
5.1 
4.7 

3.8 
2.8 
2.5 
2.4 
2.6 

2.6 
3.0 
2.8 
2.7 
2,5 

2.2 
2.1 
1.9 
1.8 
1.6 

1.4 
.9 

1.0 
1.1 
1.2 
1.3

5.7 
5.7 
5.5 
5.9 
5.6 

5.6 
5.3 
4.8 
4.6 
2.5 

1.9 
1.7 
1.7 
1.8 
2.0 

2.3 
2.3 
2.3 
2.2 
1.9 

1.3 
1.0 
1.5 
1,5 
1.2

.7 .7 

.4 

.4 

.3 

.5

6.1 
6.0 
6.0 
6.2 
5.9 

5.8 
5.6 
5.1 
4.8 
3.9 

2.7 
2.4 
2.1 
2.2 
2.3 

2.4 
2.6 
2.6 
2.5 
2.2 

1.8 
1.7 
1.7 
1.6 
1.5 

1,2 
.8 
.7 
.6 
.6 
.8

MAX MIN MEAN 

JANUARY

1.3 
1.4 
1.5 
1.2 
1.1 

.9

.8 
1.1 
1.2 

.6 

.6 

.1

1.8 1.2 
1.7 1.3 
2.4 1.4 
1.8 1.0

1.1 1.3 
1.3 

.9 
.8 

.4

1.5 1.5 
2,0 
1.5

1.7 .9 1.3 
2.7 1.5 2.0 
2.7 1.6 2.2 
3.0 2.2 2.7 
3.7 2.7 3.1 
3.4 2.7 3.1

5.7 8.9 6,6 .3 3.0 3.7 .1 1.7

8.7 8.1 
8.6 7.9 
8.2 7.9 
8.4 7.9 
8.4 7.7

I . lz

S:¥0___ Rlý ISIO N

jq oc 

OH 0--l 
5on 

0 

z C) 

"-r z 

Ln 
--I 

C) 
m 0 

0 
o 

G-) 

0 
0 -



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 

FEBRUARY 

1 2.8 2.3 2.6 
2 2.7 2.1 2.4 
3 2.1 1.1 1.5 
4 1.3 .6 .9 
5 ... . . . .. .

6 
7 
8 

9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

->0 

(D 

Z30

MAX MIN MEAN 

MARCH 

4.4 3.1 3.6 
4.3 3.2 3.6 
3.9 3.4 3.6 
4.2 3.0 3.5 
5.3 3.4 4.1 

4.7 4.2 4.4 
4.2 3.8 4.1 
3.8 3.0 3.5 
3.5 2.3 3.0 
1.3 2.3 2.9 

3.4 2.5 3.0 
4.1 2.5 3.3 
5.1 2.9 3.8 
5.3 3.3 4,3 
6.1 4.3 5.1 

6.5 4.6 5.4 
6.0 4.9 5.6 
6.7 5.4 6.0 
6.6 5.7 6.1 
6.6 5.8 6.1

--- j? (J X1',- 6.4 5.9 6.2 

"'-~~~ ~ NC " / sL""- . .. .  
--- -

--- -,--- -- _-- --_

4.7 3.3 3.9 ... ... ...  
4.2 3.4 3.8 ... ... ...

G) 

0 <0 

oD

.6 2.5 6.7 2.3 4.3

MAX MIN MEAN 

APRIL 

8.9 7.7 8.3 
8.5 8.0 8.3 

8.4 7.7 8.1 
8.1 7.7 7,9 
8.3 7.4 7.9 
8.1 7.2 7.6 
8.1 7.2 7.6 

8.9 7.3 8.0 
9.5 8.0 8.6 
9.9 8.4 9.0 

10.5 8.8 9.4 
9.7 9.0 9.4 

10.9 9.3 9.9 
10.6 9.7 10.1 
11.9 9.6 10.7 
12.1 10.6 11.3 
12.5 11.1 11.7 

13.5 11,8 12.5 
13.7 12.3 13.0 
14.8 13.2 14.1 
14.9 13.3 14.2 
14.8 13.3 14.1 

15.2 14.0 14.4 
15.2 14.1 14.5 
15.3 13.8 14.4 
16.0 14.3 15.0 
15.6 14.8 15.3 

16.0 7.2 10.9

~oo MO
oc "0-i 

Zi> 
z 

z 

m 
(A)

MAX MIN MEAN 

MAY 

16.1 14.6 15.2 > 
16.4 15.0 15.5--4 
16.0 15.2 15.5 n 

16.4 15.4 15.8 
17.1 15.6 16.2

0 

0 

-o 
-o 
-<

16.3 15.6 15.9 
16.0 15.2 15.6 
16.3 15.4 15.8 
15.9 15.5 15.7 
16.9 15.6 16.1 

18.3 16.1 16.9 
17.0 15.9 16.5 
16.5 15.2 15.8 
16.7 15.1 15.7 
16.1 15.2 15.6 

15.5 15.1 15.3 
16.3 15.3 15.7 
16.4 15.6 15.9 
18.6 15.9 16.8 
19.3 16.6 17.7 

20.0 17.5 18.6 
20.0 18.2 19.2 
20.5 18.6 19.6 
21.1 19.3 20.1 
20.6 19.1 19.9 

20.0 19.0 19.5 
19.6 18.4 18.9 
18.5 17.9 18.3 
18.1 17.6 18.0 
18.7 17.4 17.9 
19.2 17.4 18.1 

21.1 14.6 17.0



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 

JUNE JULY AUGUST 

1 19.3 17.7 18.4 25.5 24.3 24.8 25.4 24.5 24.8 

2 19.4 18.0 18.6 25.5 24.5 25.0 25.6 24.5 25.0 

3 18.9 18.3 16.6 25.5 24.6 25.0 25.2 24.8 25.0 

4 19.6 18.1 18.7 24.9 24.3 24.7 25.8 24.6 25.1 

5 20.0 18.6 19.3 25.0 24.1 24.6 26.4 24.9 25.5 

6 20.8 19.0 19.8 25.8 24.2 24.9 27.3 25.4 26.0 

7 20.8 19.5 20.0 26.6 24.7 25.4 27.6 25.8 26.3 

8 22.5 20.0 21.1 27.1 25.2 25.7 27.2 25.9 26.3 

9 23.1 21.1 21.7 27.3 25.5 26.1 26.8 26.0 26.3 

10 23.0 21.6 22.2 26.9 25.6 26.1 27.5 26.0 26.6 

11 23.3 22.2 22.7 27.0 25.4 25.8 27.2 25..7 26.2 

12 24.0 22.6 23.1 25.6 25.0 25.4 25.9 25.1 25.7 

13 24.4 22.9 23.6 25.4 24.6 25.0 25.1 24.4 24.7 

14 25.2 23.3 24.2 26.9 25.0 25.6 25.9 24.2 24.8 

15 25.5 23.7 24.7 26.1 25.4 25.8 25.6 24.6 25.0 

16 26.1 24.3 25.1 27.0 25.7 26.2 25.6 24.6 25.1 

17 26.0 24.6 25.3 27.1 25.9 26.5 26.1 24.9 25.4 

18 25.8 25.0 25.4 27.2 26.2 26.6 26.2 25.2 25.6 

19 25.3 24.9 25.1 27.0 26.2 26.5 26.5 25.3 25.8 

20 25.9 24.9 25.3 26.8 25.8 26.2 26.8 25.2 25.8 

21 26.1 25.1 25.6 26.1 25.2 25.8 26.1 25.3 25.7 

22 26.4 25.3 25.8 25.7 25.2 25,5 26.9 25.5 26.0 

23 26.4 25.4 25.9 25.5 24.9 25.2 27.4 25.8 26.4 

24 26.7 25.5 25.8 .ý.. . -' .
4  

-D tF\T 427.4 26.2 26.6 

25 26.8 25.4 25.9 -t A.Cf-vL.'. i-.- . - " 27,7 26.2 26.6 

26 26.6 25.1 8 26.2 26.7 

27 26.4 25.0 25.5 --- --- 27.4 26.3 26.8 

28 27.1 24.9 25.6 26.8 25.3 25.8 27.3 26.4 26.8 

29 25.6 24.7 25.2 25.7 25.0 25.5 27.6 26.5 26.9 

30 24.7 24.3 24.5 25.1 24.6 24.9 27.8 26.6 27.0 

31-0> 25.1 24.4 24.7 27.6 26.7 27.2 

No)• .,I 17.7 23.3 27.3 24.1 25.5 27.8 24.2 25.9 

YEAW3 6 .1 15.6 

on -

-4

MAX MIN MEAN 
SEPTEMBER 

27.4 26.6 27.1 
27.7 26.7 27.2 
28.6 27.0 27.5 
27.8 27.0 27.3 
27.6 26.7 27.1 

26.8 26.3 26.6 
27.2 26.3 26.6 
27.4 26.3 26.6 
27.4 26.3 26.7 
27.6 26.4 26.9 

26.9 26.2 26.6 
26.3 25.7 26.1 

26.1 25.3 25.6 
25,5 24.8 25.1 
24.9 24.4 24.7 

24.5 23.7 24.1 
23.8 23.1 23.5 
23.3 22.6 23.0 

22.8 22.2 22.6 
22.8 22.0 22.4 

22.9 22.0 22.4 
22.5 21.8 22.1 

21.9 21.2 21,7 

21.4 21.0 21.2 
21.5 20.8 21.1 

21.1 20.4 20.7 
20.9 20.3 20.6 
20.9 20.4 20.6 
20.9 20.4 20.5 
20.9 20.1 20.5 

28.6 20.1 24.2

oc 
0--l 

Zz 0 2 

z C) m 

C 
-I 

0 

I1 

o 

m 

n 
m 

"0 

0 

0
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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: 10 x 8 = 160 
Length of Tubes: 120 in.  

Tube O.D.: 5/8 in = .625 in.  
Tube wall thickness: 0.035 in.  
Tube I.D.: 0.625 - 2(.035) =.555 in.  

Tube Da.e: % (.625 + .555) = .590 in.  
Tube Wall Area: NnDv 8(Length) = 1607E(.590)(1 2 0 ) = 35588 in2 = 247.1 ft2

2.0" -

N

7 34.125 - 2(2) 
Tube spacing = - 1,5 in.  

20

34.125" Air side flow area = 120 x 20(1.5 - .625) =2100 in2
= 14.58 ftz

Fin thickness = 0.007 in.

2.0" -k IFin Material = Copper: k=225 Btulhr-ft-2 F 

14"- 1.5" = 12.5 in. [This width is approximate-it will be adjusted by benchmarking] 

Air Side Surface Area: 

Each fin sheet area = fin height x approximate fin width = (30.125x 12.5) = 376.6 in2 

Total hole area = 20 x 8 x (n1I4) x 0.6252 = 49.1 in2 

Total Heat Transfer Area of Fins = (120 in.)(8 finslin.)(2 sides/fin)(376.6 - 49.1 in2) = 628824 in2 = 4366.8 f9 
NOTE: For benchmarking, this value was increased 10% to 4803.5 ft2 in the Gothic model 

Exposed Area of Tubes = (120)[1-8(0.007)]in./tube(20 x 8)tubes x t(0.625 in.) = 35588 in2 = 247.1 ft2 

Total Heat Transfer Area = 4366.8 + 247.1 = 4613.9 ft2 

NOTE: For benchmarking, this value was increased 10% to 5075.3 ft2 in the Gothic model 

Water Side Flow Area: 

Double Serpentine: 2 x 20 x (vr/4)(0.555 in)2 
= 9.67 in2 

= .0672 ft 

Water Side Flow Rate = [380 gal/min][.1337 ft3/gal][1 Ibm/0.016114 ft•l[l min/60 sec] = 52.54 Ibm/sec

Water Side Surface Area = 7DLN = 7(0.555 in)(120 in)(20 x 8) =33477 in2 = 232.5 ft2 

Fin Length = 1A( Tube Spacing - Tube O.D.) = ( 1.5 - 0.625) = 0.4375 in.  

Water Supply Temperature = 95'F 

Fouling Factor = 0.0005 
,U- R-z cv- i-to, 4 

PA4W, s 4- z.- A- 14-
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PLLANT LOCATION 

"- Rope Creek Generating Station New Jersey 

""umuILONReactOr Building, Units I and 2 REQ. NO./P-'.•" 

j 3 LOCATION RADIOACTIVE AREA YE0 
LOCAION INDOORS OOUTCOR$ ooats 

SOUTSIDE DESIGN TEMPERATURES INDOOR DESIGUR 
0WNtErilI 5 .1, SUMMER 9 Fo.7 meWINTUR, ,> -•-=.• ... ... •,.: ,•94 • ,po...2.L•.. , •,,'..

TOTAL COOLING CAPACITY X1.1 x 10 .TUeiH. AIR FLOW ACROSS 

SENSIBLE HEAT COOLING LOAD 1100 -- DMBH LATEUT HEAT COO

C 

E .  

>t, 

00 

wX 

cc 

-C 

0 0 

Q.

ELEVATION ITEM NO.  Part of Item 1 

55-M-786(Q) 14Q" R fTY&t 

COJSCOOM 49.140 

"?PWNATURES 
-..F, SU3MM.0J0QIL Fo. 75r.wm 

COIL 30,0 00f - .  

LING LOAD mo

SI• 7 FT.O WATER AR PRESSURE DROP 14711P1 DO 069 IN. OF WATER 

F Of' WRHHAERT NER. A OtHE 

F OUL-,NG- FACTOR O. 000.5 1 M.A X. WA.TE,, VE,.OCTV ,6,Fs.  

CODNNECTFON ARRANOEMENT 
(PACING IN THE DIRECTION OF FLOW) (J4ter) 0 OPPOSITE 0 LEFT HAND 0 RIGHT HAND 
CONNECTION TYPDE: 

"" STEELTHREADED El STZEL FLANGED [j COPPER THREADED [3OTHER, 
TYPE OF FINS X 

TOTAL FACE AREA 5 Q So. VrMAX.J 0 PLATE (cONPI&URATEzo 0 FLATS (FLATi 

*I 0 FULL 0 HALF 0 oTieSn s n HLICAL 

IR9CTIO5N OF. AIN FLOW HORIZONTAL [0 VERTICAL M IN. NO.OF ROWS 8 NO. OF ROWS 

CLEANABLE TUNIS 0 YEs 0 No FIN SPACING 8 FIHS PER INCH 

MATERIALS -

TUBES-. ALUMINUM DIYES O•- COPPER YES [3 ON 90110 COPPER-I.NICKREL DYS GMNO 

riNms ALUMINUM ILES ONO COPPER RRYES ONO OTHER 

HEADERS: STEEL, QYE.I I• Sl N COPPER EYES 0CHO 90110 COPPER-MICKEL DYES MNO 

INT. SUPPORTS: GALV. STL. 9YES ONO OTHER 

CASING: GALV. STL. 99'96 ONO OTHER 

ACCESSOIES "EXPECFtIE WATER ANALYSM Demineralized Water v 

STACKING FLANGES YES 0 NO HARDNESS (ppm as CaCO3 1 

FACTORY INSTALLEO BAFFLES M YES 0 NO OHN AVRAG)E) 

INSTALLATION TOTALDIS_ __SOLVX_ SOLIDS _M)fI0 

v,•l, C1es[ NO C•o~ductj•• -iromho/-m M Ef 1 Mixed Bad 6.01 
PIELOE p~-s I 

INTEGRAL PART OFN 
HACSULATE (PPM as SI4) 

SPEC,,40. . .- 7 86 (9) I T•N.Part of Item 1 0 
SPEA. NUM Hpl ITaM NO.  

PURCHASE ORDER 10, 10855-1-786(Q) 0 

QUL% 2ac CFT V- b 0 21YS 4 MrsG STO. 1101 LISTED M YES OnNO 

PER spec. CM-uuZutfl vas No NYES 

ULTRASONIC oY eUN. MAG. PART N LIQ. PEN. RAOIOGR. No 

io G0 use by ieller 

3 ued tor MPu r ch a s0 e
I 9�m'Ifw97I Issued for hide

CS IRIM

-A I--- . . I I I --7
I ftfý I.-.

EMO SIC I

KW OU.m•IrtW4M6G. DATA SHEZT 

HOWOfE*I&Z~tW;$7A o~ k= H0• •m~mme @AITAL 

v .. ... C• .N - 4-3 4-1

* NUMSER I REV.

1 2
I ___________________

10334

cc.c? C' a~

33
m umsere EV

-11^ - I d 4.e

F

J*
_,,.-- I

I -

I •114K%

r-Ar"Mi Ci'L C"JIF |Z *.
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AVH213 COOLER BASE LINE 10/28/98 
Octt28/1998 15:57:5 
GOTHIC Version 6.0a(QA) - Apil 1998

•--,,_

GU-0013, Revision 4 
Attachment 4 
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I

AVH213 COOLER BASE LINE 12/07/98 
Dec/07t1998 10:40:10 
GOTHIC Version 6.0a(QA) - April 1998

Control Volumes 

Vol Vol Elev Ht Hyd. D. L/V IA Burn 

# Description (ft3) (ft) (ft) (ft) (ft2) Opt 

1I FAN CHAMBER 1000. 137. 16. 10. DEFAULT NONE 
2 COOLER INLET 1000. 137. 16. 10.1 DEFAULT NONE 

Fluid Boundary Conditions - Table 1 

Press. Teomp. Flow ON OFF 

BC# D..Cription (psia) FF (F) FF (Ibm/s) FF Trip Trip 

iF SUPPLY HEADER 14.687 140 37. 5 

2P MAKE UP AIR 1 .687 1 94 1 

Fluid Boundary Conditions - Table 2 

Liq. V. Stm. Drop D. Cpld Flow Heat Outlet 

BC* Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF quality FF 

IF 0. H13.S NONE DEFAULT 

2P 0. H50 NONE DEFAULT

GU-0013, Revision 4 
Attachment 4 
Page 4-7of4-1&

Fluid Boundary Condirions - Table 3 

Gas Prýessure Ratios 

Air 

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

IF I.  
2P i
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2
AVH213 COOLER BASE UNE 12/07M8 
DecA7/1998 10:40:11 
GOTHI Vwrron 6.0a(QA) - Apdl 1g98

GU-0013, Revision 4 
Attachment 4 
Page 4-i of 4- I

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Gas 5 FF Gas 6 FF Gas 7 FF Gas 8 FF 

iF 
2P

Flow Paths - Table 1 

F.P. Vol xle, Ht Vol Elevr Ht 

* Deaeription A (ft) (ft) B (ft) (ft) J MAKE UP AIR 2 145. 1. 2P 145. 1.  

2 FAN OUTLET 2 145. 1. 1 145. 1.  

3 FLOW TO SUPHIEAD 1 145. 1. IF 145. 1.

Flow Paths - TmIble 2 

Flow Flow Hyd. Inertia Friction De- Mom Strat 

Path Area Diam. Length Length Entrmt Tm Flow 

* (ft2) (ft) (ft) (ft) Frac. Opt Opt

Flow Paths -Tab~le 3 

Plow Fwd. Rav. Critical Exit 

Path Loss Loss Comp. Flow Lose 

# caaff. coeff, opt. Modeal Coeff.  

1 1. 1. OFF OFF 0.  

2 1. -. OFF OFF 0.  

3 1. 1. OFF OFF 0.
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3

AVH213 COOLER BASE LINE 1207/98 
Dec/07/1998 10:40:11 
GOTHIC VWmlon 8.Oa(QA) -Aril 193

material Type 

1 

COPPER FINS 

Tnmp. Dennsity Cond. Sp. Heat 

(F) (i=n/ft:3) (Btu/hr-ft-F) (tiu/l1n--F) 

120. 559. 225. 0..08 

Material Type 

2 

STAINL.ESS STEEL 

Temp. Denaity Cond. $p. Heat 

(F) (lbm/ft3] (Btu/hr-ft-F) (Btu/i'lt--) 

120. 490. 9.0.1

GU-001 3, Revision 4 
Attachment 4 
Page 4-3of 4- mr

Materials 

Type # Description 

1 COPPER FINS 
2 1STAINLESS STEEL

Cooler/Heater 

Heater On Off Flow Flow Heat Haet 

Coole- Vol-. Trip Trip Rate Rate Rate Rate Pho Ctrlr 

D Deecription # 9 (CFM) FF (Btu/0) FF Opt Leo 

11- FRVS HEATER T 1 I I 0. 111 VTI 1
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4

AVH213 COOLER BASE LINE 12l07/98 
Dec/97/1998 10:40:11 
GOTHIC Version 6.0a(OA) - Apuil 1998

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

Heat Exchangers - Table 1 

Heat HX Prim Scnd Cpld 
Ex. Type Flow Flow HX 

# Description # Path Path # 

1H I COOLING COIL j1 2 1ISPECI

Heat Exchangers - Tubsl 2 

Heat Scndy Sandy Scndy Scndy Ext. Ext. Ext. Ext.  

EX. Flow Flow Temp Temp Flow Flow Heat Heat 

* (im/a) FF (F) FF (Ibm/0) FF (stu/s) 

11I 52.541 I I I I

Heat Exchanger Types - Table 2 

HX Flow Hyd. Tot. S. H.T. H.T. Foulin" 

Type Fin Area Diam. Area Coef Coef Resistance 

* Side Type Cft2) (in) (ft2) Curv Type (h-f2-F/B) 

. prim SHEE 14.58 0.625 5075.3 BUIL 0.  

SECO NONE 0.0672 0.555 232.5 BUIL. 5e-004
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5

AVH213 COOLER BASE LINE 12(07/98 
Dec,0711998 10:40:11 
GOTHIC Vealon 6.0&(QA) - Apul 1I98

Heat Exchanger Types - Table 3 
Fin Parameters 

HX Fin Pin Thick- Surf.  
Type Mat. Diam. Length ness Area 

# Side Type # (in) (in) (in) (ft2) 

PRIM 1 0. 0.4375 0.007 4803.5 
seco 0 0. 1 0. 0. 0.1 

Functl.one 

FFr Descrlption Ind. Ver. Dep. Var. Points 

0 Co s at- -0 

0 NtaMP TIME (SEC) NORMALIZED 3 

F.unc t ion 

1 

RAMP 

Ind. Var.: TIME (SEC) 

Dsp. Var.. NOR>AL.IZED HEAT RATE (BTU/S) 

Imd. Var. D40p. Va. Ind. Var. Dep. Var.  

0. 0. 10. 1.  

10000. 1.  

volume Initial Conditions 

Vapor Liquid Relative LiqUid Ice Ice 

Vol Prensure Temp. Temp. Humnldity Voiume Volume Surf.A.  

0 (psim) (F) F (%) Fraction Fruat. (ft2] 

d I af14.70 80.1 60.1 0.1 0 0

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



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717

6

AVH213 COOLER BASE UNE 12(07M98 
Deocd7/1998 10:40:13 
GOTH4C Version 6.O(QA) -Apfdt 1998

Initial Gas Pressure Ratios 

Vol Air 
SGas 1 Gas 2 Gas 3 Gas 4 Gas 5 Gas 6 Gas 7 Gas 8 d , 1. ...... 0-1 0-I .. 0-I 0-I 0-I 01 

Run Control Parametero (Seconds) 

Time DT DT DT End Print Graph Max Dump 

Int Mnm Mom Rtio LTime 1nt lnt CPU Int I 1 0.001 0. 1. 40, 1 0000. 5 1 I 6000. 0.  

Solution Options 

Time Solution Imp Cony Imp Iter Pre. Sal Pros Cony Pree xter 

Dom Method Limit Limit Metha Limit Limit 

3.1.EMX-3IMP I 0-.1 I I DIRECT 0]1

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

Run Optionz

parameter Value 

Restart Time (sec) 0 

Restart Time Step 0 0 

Restart Time Control NEW 

Revaporization Fraction DEFAULT 

Metergaenous Nucleation INCLUDE 

Minimum HT Coeff. 0 

Reference PreBsure IGNORE 

Forced Eni. Drop Diem. 0.00833 

Vapor Phase Head Corr..tion INCLUDE 

Kinetic Energy IGNORE 

Vapor Phase INCLUDE 

Liulid Phase INCLUDE 

Drop Phase INCLUDE 

'Force Ecruillbrium IGNORE
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7

AVH213 COOLER BASE LINE 12M07198 
Dec/07I1998 10:40:13 
GOTHIC Versoun 6.0a(QA) - April 1998

GU-0013, Revision 4 
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Run Options 

Parameter Value 

Drop-Liq. Conversion INCLUDE 
QA Logging OFF

I0e Condenser Paren•ftr.  

Iital BulH Sxurface Area Heat 

T'rap. Density Multiplier Tranefer 

(F) (l3m/ft3) Function Option 

15. I 3343 I UCHIDA

Graphs 

Graph Curve Nume r 

I Title Mon 1 2 3 4 5 

. TV2 TV1 

2 xqlH 

3 RH2 RHI
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a
AVH213 COOLER BASE LINE 12/07/98 
Deac7/1998 10:40*13 
GOTHIC Version 6.Oa(QA) - April 1998

Gas Description Symbol Type Mol. Lennard-Jones Parameters 
No. Weight Diameter e/K 

(Ang) (K) 

I Air Air I POLYI 28.97j 3 .617j 97.  

Norionndeising Gawa - Cp/ViLc. Ecluations 

Gan Cp Ecluatrion (Required) Visc. Eruation (Opt iona) 

No. Tmin Tzrnax Cp Txnin 'Ihnax Viscosity 

(R) (R) (Btu/lbm-R) (R) (R) (lhun/ft-hr) 

1i 360. j 2280. 10.238534- 200,6 II

GU-001 3, Revision 4 
Attachment 4 
Page 4-/4of 4- 16

Noncondensing Gases
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AVH213 COOLER BASE LINE 12107)98 
Dec/07/1998 10:42:22 
GOTHIC Version 6.0a(QA) - April 1998

3

E 

c= S

€) 

co 

C> 

04 

c; 

rN 

06

0 100.  

GOTHIC 6.0afQAI Dec/07t1996 09:4455

200. 300.  

Time (sec)

FXI 2 RH1I 

.. .. ... .. .. I ..... ...  

............  
:j ............. !................." ................ :................. g...................  
-I 
* 1 ..... ,...o°...°.. ,.......... ........ °* .......  

.i 

I

400. 500.

ArT~qt40%efl 4 
p4e., A-I15' 4q 4-1

I . I I l . . . . . . . . .
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AVH213 COOLER BASE UNE 12107M8 
Dec/071l9Q8 10:42:14 
GOTHIC Version &0(QA} - AprIl 1998
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Tables Excerpted From Design Calculation 11-0066, Revision 6 

GU-0013, Revision 4 
Attachment 5 
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PCFLUD Description Room Numbers Volume 85% Volume Concrete Heat Steel Heat 
Comp # (cuft) (cuft) Transfer Transfer 

I_ _ _ IeHd21Surface 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 7391 2128 
4509 3614 1673 
Total 57236 48651 18612 2461 

4 CS Pmps 410414105 4104 17145 4124 
4105 17515 4180 
Total 34660 29461 8304 1490 

5 CS Pmps 4116/4118 4116 17297 4138 
4118 15640 4008 
Total 32937 27996 8146 1416 

6 RHR Pump Rm 4107 4107 27418 23306 6379 1179 

7 RHR Pump Rm 4114 4114 27178 23101 6375 1169 

8 RHR Hx 410914208 4109 20198 4002 
4208 23384 4054 
Total 43582 37045 6056 1874 

9 RHR Hx 411314214 4113 20547 4018 
4214 23146 4020 
Total 43693 37139 8038 1879 

10 HPCI Area El 54 4111 36623 7502 
4112 18933 5379 
Total 56856 47223 12881 2389 

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 ft 8701 2398 
4409 - 132 R 4855 1357 
4409 - 145 ft 4835 1491 
4409 - 162 ft 11375 3379 

Total 564099 479148 43320 24256

I AM=L I K~eacor Building Volumes and Surface Areas..U001.  SUOO3, Revision 4 

Attachment 5 
Page 5-2 of 5-8

.. Revision 51

I ru ,-
Revision 5|I N•uclear ,,,ommon



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

0 F w CALCULATION CONTINTUATION SHEET SHEET: 18 of 74 
CONT'D ON SHEET: 

CALC. NO.: 11-0066 REFERENCE: N/A 
RED 6 

I1IGINATORDAT IF": 06/05/98 

REVIEWERVERIFER,DATE 

PCFLUD Description Room Numbers volume 85% Volume Concrete Heat Steel Heat Comp # (cuft) (cuft) Transfer Transfer 
Surface Area Surface Area 13 MCC Area El 77 4201 29647 8824 

4215 29766 6167 
4216 15502 _5398 
4217 484 411 

above 4217 718 n/a 4218 43982 8909 
Total 120099 102084 29709 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 El 77 4207 504B 2258 
1 4209 49340 9549 

4210 1378 771 
above 4210 2044 296 4211 48863 9414 

4213 7501 3011 
4219 1406 786 

above 4219 2086 302 Total 117666 100018 26387 5060 

16 SACS Hx Pmp El 102 4307 115373 15879 
4309 159824 21341 Total 275197 233917 37220 11833 

17 MCCArea El 102 4301 26642 8139 
4303 77803 15575 
4310 60900 14155 
4323 88082 17487 Total 253427 215413 56356 10897 

18 CRD Area El 102 4315 7160 2705 
above 4315 3641 n/a 

4317 39299 9473 
4318 11097 3385 
4320 34571 6936 
4322 28480 7666 
4326 31206 6944 
4328 37797 7585 
4330 8594 3177 
4331 37130 1 7648 

__ Total 238975 203129 55519 10276

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

GU-001 3, Revision 4 
Attachment 5 
Page 5-3 of 5-8
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> EPSWV i CALCULATION CONTINUATION SHEET SHEET: 19 of 74 
CONT'D ON SHEET: 

CALC. NO.: 11-0066 REFERENCE: N/A 
RED 6 

ORIGINATOR, DATE IREV: 106/05/98F 

REVIEWER/VERIFIER, DATE 

PCFLUD Description Room Numbers Volume 85% Volume Concrete Heat steel Heat 
Comp s (cult) (cult) Transfer Transfer 

Surfac rea Surface Area 

19 RWCU Rooms El 132 4403 2599 "1484 
4405 3237 1717 
4406 2217 1348 

4407 4073 1935 

Total 12126 10307 6484 621 

20 FRVSICmp/Elec El 132 4410 72301 8790 

4411 73824 9081 
4412 3834 1588 
4413 3381 1 1427 

4408 40033 10428 

4404 11789 4122 
4401 24554 8175 
Total 229716 196259 43611 9878 

21 1OpenFRVS Vent 145 4501 24248 8947 
4504 31669 7624 

4508 28173 8351 
4513 4325 1962 
4511 7140 2505 

4512 8799 3010 

Total 104354 88701 32399 4487 

22 RWCU Area El 145 4502 3155 1493 
4503 3037 1447 

4506 11406 3421 

Total 17598 14998 6361 757 

23 FPool/Sm Rm El 162 4606 22975 5061 
above 4606 11163 nra 

4607 13878 5945 
46O8 30260 9596 

4613 6055 2330 

4609 3424 1659 
4625 2573 1330 

above 4625 6024 nla 
4626 2422 1172 

above 4028 5670 nla 

4627 1676 926 
above 4627 3923 n/a 

4628 1708 943 
above 4628 3999 "n/a 

Total 115760 98388 28912 4977

TABLE I (Con't) 
Reactor Building Volumes and Surface Areas

GU-0013, Revision 4 
Attachment 5 
Page 5-A of 5-8
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PCFLUD Descuipton Room Numbers Volume 85% Volume Concrete Heat Steel Heat 
Comp 0 (cuMt) (cuft) Transfer Transfer 

Surface Area Surface Area 
24 MCCIReoom/FRVS El 162 4801 19021 8066 

4602 26947 5453 
4603 29671 7171 
4604 48813 8616 
4614 34187 7638 
4615 33550 7433 
4616 51553 9783 
4617 48618 8855 
Total 292360 248806 61016 12571 

25 Reactor Building total 4,000,000 3400000 172000 
volume 
Reactor Building (Volume 2,784,582 
of Compartments 3-24) 
General Areas Reactor Total 1,215,418 1033105 303,8655 62263 
Building I

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

Wall, floor and celling/ roof data from Reference 5.12 
- The surface area for the Reactor Building General Areas is based on 25% of the numerical 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-S of 5-8
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PCFLUD Comp Description Heat Load Heat Load (Btulsec) 
# (Btu/sec) 

t< 10sec t >_ 10sec 
I Inlet Header 0 0 
2 Exhaust Header 0 280.0 (26•< t < 37 see) 

373.3 (t > 37 sec) 
3 Pipechases 18.27 18.15 
4 CS Pump Rms 4104/4105 1.18 1.11 

85.02 (t 2:19 sec) 
5 CS Pump Rms 411614118 1.24 0.97 

84.88 (t 2:19 sec) 
6 RHR Pump Rm 4107 1.98 1.95 

80,61 (t > 13 sec) 
7 RHR Pump Rm 4114 1.98 1.88 

80.54 (tŽ 13 see) 

8 RHR Hx Rm 40914208 1.05 0.80 
81.94 (t z 13 see) 

9 RHR Hx Rm 411314214 1.05 0.83 
81.97 (t > 13 see) 

10 HPCI Area El 54 7.55 28.54 
11 RCIC El 54 5A1 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 (10:5t<45 sec) 

,____ _ .124.49 (t > 45 sec) 
17 MCC Area El 102 30.76 28.47 
18 CRD Aea El 102 26.85 17.98 
19 RWCU Room El 132 15.89 7.84 
20 FRVS/Comp/Elect El 132 58.81 23.64 (10 < t< 26 sec) 

31.21 (t > 26 sec) 
21 OpenIFRVS vent 55.20 8.17 (100t<55 sec) 

9.12 (tŽ55 sec) 
22 RwCU Area El 145 13.62 11.62 
23 Fuel Pool HxISmall Rooms El 38.38 25.76 

162 
24 MCC/Recomb/FRVS El 162 31.44 17.15 (10s t< 19 sec) 

24.92 (19 • t< 37 see) 
39.85 (t Ž 37 see) 

25 General Areas 220.43 84.80 
Total 736.40 432.74 (10 _< t< 13 see) 

752.34 (13!< t< 19 see) 
927.93 (19:_ t< 26 sec) 
1215.50 (26•: t< 37 see) 

1323.73 (37 _ t< 45 sec) 
1404.96 (45 s t< 55 sec) 

1405,91 (t Ž! 55 see)

TABLE 4 
Reactor Building Heat Loads GU-0013, Revision 4 

Attachment 5 
Page 5-4of 5-8
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O 1, 19 CALCULATION CONTINUATION SHEET SHEET: 51 of 74 
CONT'D ON SHEET: 

CALC. NO.: 11-0066 REFERENCE: N/A 

DT I RED 6 
ORIGINATOR,DT REV: I06/051/98 

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 (sqfl) Coefficient Coefficient Pressure (psid) Number 
Comp# Comp # 

1 3 1.050 1.00 1.0 0.00 0 
1 4 0.180 1.00 1.0 0.00 0 
1 5 0.180 1.00 1.0 0.00 0 
1 6 0.110 1.00 1.0 0.00 0 
1 7 0.100 1.00 1.0 0.00 0 
1 8 0,090 1.00 1.0 0.00 0 
1 9 0.085 1.00 1.0 0.00 0 
1 10 0.700 1.00 1.0 0.00 0 
1 11 0.500 1.00 1.0 0.00 0 
1 12 1.410 1.00 1.0 0.00 0 
1 13 2.700 1.00 1.0 0.00 0 
1 14 1.850 1-00 1.0 0.00 0 
1 15 1.400 1.00 1.0 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 0 
1 19 0.550 1.00 1.0 0.00 0 
1 20 2.650 1.00 1.0 0.00 0 
1 21 5.500 1.00 1.0 0.00 0 
1 22 0.600 1.00 1.0 0.00 0 
1 23 2.300 1.00 1.0 0.00 0 
1 24 1.900 1.00 1.0 0.00 0 
1 25 10.050 1.00 1.0 0.00 0 
3 2 3.250 1.00 1.0 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 1.0 0.00 0 
8 2 0.161 1.00 1.0 0.00 0 
9 2 0.161 1.00 1.0 0.00 0 
10 2 0.560 1.00 1.0 0.00 0 
11 2 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 
14 2 1.600 1.00 1.0 0.0o 0 
15 2 1.600 1.00 1.0 0.00 0 
16 2 0.600 1.00 1.0 0.00 0 
17 2 2.900 1.00 1.0 0.00 0 
18 2 2.700 1.00 1.0 0.00 0 
19 2 0.550 1.00 1.o 0.00 0 
20 2 1.600 1.00 1.0 0.00 0

TABLE 5
GU-0013, Revision 4 
Attachment 5 
Page 5-7 of 5-5
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4 F'i [C CALCULATION CONTINUATION SHEET SHEET: 52 of 74 
CONT'D ON SHEET: 

CALC. NO.: 11-0066 REFERENCE: N/A 

IRED6 ORIGINATOR, DATE 1REV: 05/98 

REVIEWER/VERIFIER, DATE

TABLE 5 (Con't) 
Compartment Flow Path Data

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

I ula omnRvso I

From To Initial Flow Forward Flow Reverse Blowout panel Set Flow Path Valve 
PCFLUD PCFLUD Area (sqft) Coefficient Coefficient Pressure (paid) 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 0 

0.832-50% 
1.660 
100% 

25 16 0.450 1.00 1 03 0.00 0 
25 17 0.750 1.00 1.0 0.00 0 
25 18 1.800 1.00 1.0 0.00 0

Revision 51I Nuclear Common
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FORM NC.DE-AP.ZZ-0010-1 
Page 2 of 4 

CERTIFICATION FOR DESIGN VZR13ICJ'TION 

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 damoer position, To circumvent 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 history 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 cvmments have been adequately incorporated.  

Robert Deiht '4 4-4~ M'7 tMýf9 
Design Verifier Assig,4d By Signature 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)* 

Design Verifier Assigned By Signature of Design Verifier / Date 

(signature of Manager/Supervisor)} 

"-it the act.a•r the msion V¶oIrifl the .sknt~ar• of th. noxt hiestor 14 of toeIcl sacsL is eq4d.  

Page I of I

Rev. 3
Nuclear Comm4n Page 14 Of 18
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FORM NC.DK-AP.ZZ-0010-1 
Page 4 of 4 

CERTIFICATION FOR DESIGN VERIFICATION

REFERENCE DOCUMENT NO. /REV. GU-0013 

COMMENTS RESOLUTION

1. 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.  

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

3. Page 10, 11: 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 section 5.2.3.  

4. Include heat from two 
more C.S. pump motors as 
thermal conductors in 
vol. 4 and remove it 
from the heater.  

5. FRVS motor volume = 9.42 
ft 3 . Surface area = 
18.85 ft 2 . Density = 

1950 =207 lb H -=427-•-. Heat ratez= 
9.42 ft 
7.56 Btu -•= 0.803
9.42 = fW S 

6. Page 18: 1782 should be 
2782 

7. Include a reference for 
geometrical data for 
concrete and heat sinks.  

8. Include a reference for 
torus water temperature 
and an expression for 
H.T. from torus.  

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

1. included in para. 5.3.4 

2. Corrected.  

3. Done 

4. Done 

5. Corrected 

6. Corrected

7. Done

8. Done 

9. Corrected

Rev. 3
Nuclear coVma n

V.c.  

V.c.  

V.C.  

v.c.  

V. C.  

V.c.  

V.c.  

V, C.  

V.c.

Page 16 of 18
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i0. Please include a 10. Done v.c.  

reference for setpoint of 
room coolers.  

Acceptance 
of 

_____ Resolution 

Z?. RESOLVED BY DATE 
SUBMITTED BY DATE _ II __

Nuclear COMM7 1Page 17 of 18 Rev. 3
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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: 

Salem 1 Salem 3 (Gas Turbine) 

Salem 2 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 314.6.5 
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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FORM NC.NA-AP.ZZ-0059-2 
10 CFR 50.59 APPLICABILITY REVIEW 

Page 2 of 3 
Revision 0 

I.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.  

c. 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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FORM NC.NA-AP.ZZ-0059-2 
10 CFR 50.59 APPLICABILITY REVIEW 

Page 3 of 3 
Revision 0 

I.D. Numbers/Reference/Revision: Design 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: 

Peer Reviewer: 

Approval:

Date A•-• 

Date 

Date _____of

Nuclear Common Rev. 6
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THIS PAGE IS AN 
OVERSIZED DRAWING 

OR FIGURE, 

THAT CAN BE VIEWED AT 
THE RECORD TITLED: 
DWG. NO. A-0221-0 SH-1 

GENERAL PLANT ROOF PLAN 
WITHIN THIS PACKAGE...OR, 

BY SEARCHING USING THE 
DOCUMENT/REPORT 
DWG. NO. A-0221-0 SH-1 

NOTE: Because of this page's large file size, it may be more convenient to 
copy the file to a local drive and use the Imaging (Wang) viewer, which can be 
accessed from the Programs/Accessories menu.  
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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 I 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 

1 h 7.30E-1 6.75 5.04E1 
2 h 1.00 1.28E1 9.57E1 
5 h 1.56 2.80E1 2.03E2 

12 h 2.48 5.39E1 3.82E2 
1 d 3.70 8.63E1 6.07E2 
3 d 7.15 1.71E2 1.22E3 

10 d 1.35E1 2.70E2 2.10E3 
20 d 1.76E1 2.97E2 2.41 E3 
30 d 2.03E1 3.07E2 2.53E3

I
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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 3.41 E-01 (3.2 hr) 1.10E-01 
ESF Leakage 2.64E-01 3.51E-02 (0 hr) 1.19E-02 

MSIV Leakage 3.40E+00 1.92E+00 (9.3 hr) 3.67E-01 
Containment Purge 0.OOE+00 0.00E+00 0.00E+00 
Containment Shine 0.OOE+00 0.OOE+00 O.OOE+00 

External Cloud 0.OOE+00 0.OOE+00 0.OOE+00 

CR Filter Shine 2.46E-03* 0.OOE+00 0.00E+00 
Total 4.1OE+00 2.30E+00 4.89E-01 

Allowable TEDE Limit 5.OOE+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.
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