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~ e MEMORANDUM: 

TO: R. A. Thompson,III 
Project Engineer 

FROM: Ronnie M. Lemons 
Design Engineer 

RE: Independent Review of Calculations 
Texas Utilities Services, Inc., - SSI Dam 

DATE: August 22, 1974. 

In accordance with the Freese and Nichols Quality Assurance 
Program, Paragraph 4.3.5 and Appendix C, Section 4.3, 5.12, 
5.14, and 6.3, I have checked all design calculations. I 
vertified the appl.icability of the engineering principles 
and concepts to the design and verified the accuracy of the 
calculations. 

I have no comments and found no needed corrections. I found 
the results of all calculations in good shape. 

cc: R. S. Gooch, Project Manager 
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~ • ,., TO: Ronnie r·l. Lemons. Design Engineer 

FROM: R. A. Thompson, III, Proj~ct Engineer 

RE: TUS1 Engineering Analysis 

July 29. 1974 

Transmitt~d herm'lith is Freese and flicho1s Design Input Document for 
design of the Sahfe Shutdown Impoundment (SSI) at the Comanche Peak 
Steam Electric Station (CPSES) for your use in review of the design 
calculations. 

Paragraph 4.3.5 of Freese and IJicl101s Quality J\ssurancc Pl'ogrllm requires 
tile inr.epcndcnt "review for accuracy lind technical adequucy and conformance 
with the Design Input Document. 1I A copy of this paragraph is attached 
for your i nformati on. 

Should you dctennine the need for additional c(}lculil.tions not contained 
in previous analysis, you are to so note in your \'lritten rcvi(?\'I conm1ents. 
If the performance of these calculations fall ';Iithin your field of com­
petence, you nre to perform them and submit them to the Project Engineer 
for review. " 

This review is to be su~nitt~d to the Project Engineer on'or before 
Au~ust 12, 1974 , in o~der for t.he projec.~ to .st~~o,n SChCdUl~_ 

,.?.-<:c. R. S. Gooch. ProJect r,1anager J/;/ /"', ;!(.7}1A/,1.£I .... ~;~ 
/L- (<-1 I". v / 

I 



INTRODUCTION 

The following is a guide to information on the design 

calculations: 

Volume 1 - Design Calculations 

Volume 2 - Independent Review of Design Calculations 

Volume 3 - Computer Runs for SSI Dam Spillway for the 

Independent Review 

The hydrologic and hydraulic design considerations for the SSI 

Dam are affected by the hydrologic and hydraulic design consider-

ations for the SCR. In short, the water levels in the SSI Dam 
, 

Reservoir are affected by the water levels in the SCR. For this 

reason the hydrologic and hydraulic design considerations for 

the SCR are included with these design calculations for the ssr 

Dam. 

The calculations for the two reservoirs were identified by the 

use of the following page numbering system: 

1. 

2. 

5, 

A. 

B. 

No 

1.5.A Page 3 of 4 

2,5.B Page 3 of 4 

1.5 Page 3 of 4 

Refers to Volume 1 (Design Calculations) 

Refers to Volume 2 (Independent Review) 

Refers to section number within the volume 

Refers to the calculations on the SCR 

Refers to the calculations on the ssr Dam 

letter - Refers to calculations that have 

between the SSI and SCR, 

• 

no seperation 
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INTRODUCTION 
PAGE 2 

In some sections of the early calculations the SSI Dam is 

referred to as the Mini-Dam. If this notation appears, it 

has been crossed through and changed to SSI Dam. 

In most cases the independent review consisted of completely 

reworking all calculations in similar or simplified methods. 

The independent review calculations are in Volume No.2. When 

a section in'that Volume iS,blank it means that a detailed check 

on the original calculations was performed and may be found in 

that section .in Volume No.1. The independent reviewer has 

initialed all design calculations a~ being checked. That does 

not necessarily mean a detailed check was performed on that 

design calculation but means that the end result compares with 

the result obtained by the independent review. 

All symbols and abbreviations used are ones which are in 

common usage. The source of formulae or equations are listed 

in the introduction to each section or within the text of each 

section. 

As finally designed, the 55I spillway had 3:1 side slopes instead of 2:1 as 
shown in the calculations. This gives an added factor of safety as the 
area of flow for a particular depth ;s somewhat larger.' 
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t .. t1. S.I •• Safe Shutdown Impoundment Project Engineer: 

PLANIMETER COMPUTATIONS 

Contnur Elev. Planimeter 
or Area No. Reading Differences 
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I. u. S. L • ta;e :l;u~::W:l Ill!Duundment Project Engineer. 

PLANIMETER COMPUTATIONS 
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(2) Genemlized chm·ts /01' the' United. States 
west of 1050 meddian.-Separate charts of 
probable maximum precipitation are presented 
for general-type fitorms which cover relativelY 
large areas of rainfall, and for thunderstorm 

rainfall having limited areal coverage. 
a. General-type storm.-Figure 17 
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5.0(1n 3::>07. 
5.500 ;~906 • 
6.000 2523. 

e (, • :) (1(' 2121. 
7.000 1741. 
7. 500 11104. 
H.1I00 I1H~ • 
/).500 877. 
9.00() (...8'~ • 
9.5lJO 5.:51.. 

10.0UO 410. 
IlJ.500 31~) • 
11.nou 242. 
11.500 ltl6. 
12.000 142. 
12.300 10':1. 
13.0(;0 04. 
13.500 64. 
14.00(1 q'J. 
14.500 3(1. 
15.000 29. 
15.~OO ??. 
1.6.000 17. 
1£'.500 13. 
17.noO 10. 
17.500 f3 • 
IH.OOO 6. 
18.500 5. 
19.000 4. e 19.5110 3. 
2lJ.00(l ? 
20.~uO '2. 
21.01l1J 1. • 

,/ 
SUI"! = 31791. 

\ I ,P, I '. , ~. '1 ,. "... ,II ". r 

3340, A = 

Project Engineer 
;: /1 ~ 

24.620 



~ u S 1 • -aIe ~::~~;Wil Iii:D3Undmsut 
• II • .,. " 

•

Ui\V,' CFCEK HF.SLl~VOIH 
5 - til \ U 1\1 I THY D K 0 G RAP H F 0 K 

~J~-l DRAINI\IjE A~EA 

DT ~ 0.500 TM~ = 1.310 QMAX = 
TIME. 10 HALF VOLUME = 1.6U1490 

I 

SIGMA =v.19466253 

NO OF Ilr{s HIST FLO~~ 

0.50 O' 93. 
1.000 784. 
1.511[l 891:\. 
2.000 ('O?. 
)..50'J ~,~2 • 
J.ono 1 7 (J • 

3.5lJO O~. 

4.000 42. 
I~ .500 21. 
5.0()O 11. 
5.500 6. 
6.00(1 3. 
b.~)nlJ " • r""_ • 

7.(JUO 1. 

SUt'l = 3U56. 

VOLUrH'-: = 127. I\F 

Eroject Engineer 

940. A = 2.370 



r. O. S. J •• Sale Sllu~;wlI J::pcundmoDl 

~
• UA\-f CRECK HI=:srHVOIK 

5 - 111\ UNIT HYDHOGRAPH FOH 
• A - 2. 0 n J\ I 1\1 A l7 E Af~ c: A 

OT = 0.500 TMU = 1.190 QMnx = 
TII"lE TO HAL~ VULUfJlr:::: 1..44288~ 

SIGMA =O.1906Q087 

NO OF 111-; S INsr FLOt-,1 

0.500 ]09. 
1.00(1 712. 
1 • ~) 0 I) 670. 
~. 000 382. 
2.~OJ H~I~ • 
3.00(l Bl~ • 
3.501} 3 ~1 • 
4.000 17. 
4.500 n. 
5.0nn 4. 
~.5no 2. 
6.000 1. .;4 :: 2216. 

VOLU:C1( ;:: 92. I\F 

.' 

770. A:::: 

Project Engineer. 

/j"-.-lY) L.-
v 

1.720. 



1_ 3. S.I •• Saf' :::u:d;wa I=p~undmcnt 

«UAI,; CI\Et:I< RrSLIWO IH 
!;) - HH UtH T HYDHGl;RAPI i FOR 

ILLION 8RI\I'JCH DRAINAGE AREA 

DT = D.500 TMQ = 
TIME TO HALF VOlUME 

1.400 QMAX:: 
= 1.721747 

S I G ~'I A = 0 • 1 9 75 < 8 /j l~ 

NO OF Hr,S IHST FLOW 

tJ .50 O· 75. 
1.0(10 738. 
1.500 9~9. 

2.00n 713. 
?.500 430. 
3.nnn "238. 
3.500 127. 
4.000 (, n • 
LJ.5f)O 36. 
5.noo 19. 
~.50J; 11. 
6.00n 6. 

• 6.50(1 3 • 
7.00f) ? • 
7.500 1. 

SUfvi :: 3L~33 • 

VOLUME = 143. il.F 

• 

970. A = 

Project Engineer 

/1)(1:...--



T U S I CI~·_~· .. ".\ . .,., . .. •• 
• • It • ...... iW ............... i ...... - .. ,.Unu-DlIiD. 

~lJl\l.J CHF[f<: t<FSlH\lOlK -5 -111\ U,JIT HYDIWGHAPII FOR. 
~r\1 T IWi< BH 1\ i~C II (i"lff..~ - U t.\M) [JH f\ III) I.\GE I\HE 1\ 

~::fr:. 

OT; 0.500 TMQ = 1.460 QMAX ~ 1200. A = 
lIME. TO HALF \fOLUi"lE:: 1.80243f1 

SIGr,(\ =11.19"J3:=,(ln~ 

rw OF Hns II"~S T FLOW 

0.500 79. 
1.000 A!')4. 
1.500 11911. 
2.000 940. 
?500 604. 
3.000 3~lO • 
.:S.'Jon ]96. 
'1.00 n. 108. 
4.500 59 • 
5.00f! .:S6o 
5.~OO 1 A 0 

b.OO!l In. 
6.~5no 6. • 7.000 4. 
7 • :; \) lJ ,., 

<- • 

8.ll0n 1. • 

SUJI'I = 4,+7A. 

VOLU r'lE = 1136. I\F 

• 

~roiect Enginee:r: 
,' .... ,,'/' " 

:/ ; .. J/ .~-

3.470 

(' 
P/j,.!, Ie. 0 1 
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b, REST OF STORM 

9 

TIME IN HOURS 

12 15 

COMANCHE PEAK S. E. S. 
NUCLEAR PLANT 

UNITS 1 and 2 

SQUAW CREEK WATERSHED 
UNIT HYDROGRAPHS 

FIGURE 2.4.3.3.3-1 
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• 
Freese 

-;-Vt:::"I . ( , .. "'-./ 

AM> <n'oW~ e.<HERS 

Nichols 

Date: 6-Z1-74 

By:_~==-.~~~ ______ _ 
v R'i"L-

Approved ___ ~ __ 
Project Engineer 
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.... 22.01] fJ·.2f1 o.n!) 0.15 1. ~j • 424-2. 1 c~ 1. I.j 

2?~JO U • ;~ 0 O.O~ 1).1 ~ 13. 11994. 1'':) O. lJ 
2 ~~ • I) 0 u.20 D.OS 0.15 11. ~431. ?1'S. l; 

2 j • !"; 0 o.?o o.n~ n.1':) 10. 5(1.35. 2:12. 4 

.~ 24.(JO U.30 0.05 0.25 (I.. h267. ?50. It 
';~ 2'+.'30 o.~o 0.05 0.25 7. 7Q79. 21\1 • ~, 



e 
R fI J.I\I ON TOTAL ~11\ S~) CUH\lE IlQURS 

HESLklfOIH I,NCHEMJ:NT ClljVlUL A fI VE 
(AC-FT) ( AC-FTl (I\C-Ff) 

O. (l.UQ ri • o.on 
15. 1:;.d~) 15, 0.50 
1~. 1:5,85 3.l. 1.00 
15. 15.85 ~7. 1.50 
t!). 15.8') 6.3. 2.00 
15. 15.65 79. 2.50 
1.!J. 1 ~. a~i 95. :'5.00 
lS. Ij./j5 111. 3.5n 
1'3. 1!1.tI5 126. ~.oo 
::H, 31.71 J.5(). 4.';)0 
31. 58.4-3 191. 5.00 
.H. 52.90 ?1f"3 • 5.50 
31. &5.13 J15. 6. ao 
31. -(3.77 3EF~ , 6.:50 
31. a2.57 4 -/1. 7,00 
;·H. ':n.56 562. 7.50 
;'1. 101_15 663. B.OO 
:S1. Ill) .19 774. 8.50 
.:51. 120.00 11')11. 9.00 

·:.H. 1 21' • !12 11)2,~ • ':1.50 
.51. 1:56.20 1 15'3. 10.00 
31. 1·4~.97 IJ02. 10,50 
~1. 14-'3.85 1 [.~ 1. 11.00 
(u. 1~d.91 It; IJ '') • 11.50 
:H. 15 13.21 Ih,:5. ]?..OO 
:H. 161.B5 1925. 12.50 

~ c _ 

:51. 161+.92 209U. 13.00 
31. 167.49 ;~257 • L~.5f1 

31. 1b9.65 ~142-' • 14.UO 
~~ 1 _ 171.'+5 "-!5'::lA. t'+.50 
:$1 • 112.95 ?.Tll. 15,00 
:51. 17 1+.21 29 11 b. 15.50 
.51. 17~j.2B 31.21. 16.00 
1>1. 17G.13 3297. 16.50 
.31 • 176.t3r'l 3L~ 7'+_ 1.7.00 
31. 1 TT. 47 .31;51. 17.50 
31. 177.913 3F!2<J. 18.00 
31. 178.41 4 (l 0 13. 18.50 
31. 1 'l~!. -n llU3(,_ 19.00 
31_ .1"'7.U7 I. ~65 • 19.~O 
31. .179.~2 4 5L~ 5. 20.00 
31 •. 1·79.~3 '+724. 20.50 
31. 1-"3.-'3 I~ go it. 21.00 

e 31. 119.90 ~rH3Lf • 21.50 
E-oJ. 225,22 ~)309 • ?2.00 
65. 25 1+ .;n ~i~,6.3 • 22.50 
(~.5 • 27'i.13 11 ~1\'+2 • 2:1.00 
hS .. 2'10.22 IS J . .3:I. 2:1."50 .. 
6:5. 31.5.4(1 6452. 24.00 
9J. . ~77.11 bB29 • 2Lf.50 



~,l 
W , 

ij 
~,~ ~., 

<1 
;j 

~ 
U 
~ 

i 

1 

SCH - P1WnAL3L [ p'i/I X T MUM FLOOO 
OTH[I{ THAlli M/\Xli"lU;"I SIX HOUHS OF H{ll~IFALL 

e-2Cl-74 Hi';IL 

;,~ ~l • () II 
25.50 
2&.IJO 
26.'50 
27.00 
27.')0 
211.00 
?I\.~O 

29.(lU 
2').5(\ 
3n.nn 
30.50 
31.00 
3.1..50 
~~.oo 

32.50 
.33.0[1 
33.50 
.51~.OO 

34.5Ll 
3~J.no 
J~].'lO 

36.0fl 
36.50 
3/.l1G 
37.~)0 

3f1.[J(1 

:3d."' 0 
.5'3.fll] 
.39. ~ 0 
't /) • U 11 

4li."l'l 

41..no 
41. ~ (I 

. 42.lJn 
'+dl.~)O 

43.00 
q.:>.riO 
44.00 
'+4.50 
4,5.0 n 
It~l. 5n 
'tt>. no 
4b.5() 
41.00 
4f'.S() 

. IHI. no 
q .. I • ~i lJ 
'49.00 
49.50 

o .'ft) 
U.4U 
IJ , 'I n 
u • L~ 0 
o.So 
0.60 
0.00 
[1. I) n 
(I.flo 
o • rJ 0 
Ij. 00 
0.00 
0.00 
u.OO 
0,00 
u.oo 
u.OO 
[I.UQ 

O. fl[1 

1I.70 
o • ~i 0 
o. 't 0 
u • t~ (j 
U.:50 
U.20 
0.20 
0.1(1 
U.:LO 
u.ln 
i1.10 
(". 1 n 
lJ.lo 
n.1C: 
lI.l0 
II. 10 
ll.10 
U.10 
U.10 
0.10 
(J.IO 
li.l0 
0.10 
O • .lll 
0.10 
1J"()~1 
0.05 
(l.oa 
u.tiO 
i.J • [, (J 

o • (10 

INFIL ~XCESS UNTT 
( 111 ) ( If'.J ) II Y!) HUG II A P H 

(l.n::; 
o , f)'j 

O.i1":i 
0.05 
0.05 
0.05 
0.00 
0.00 
O.no 
f).OO 
o.no 
o.(\U 
O.flO 
o.no 
O.flO 
O.f:lO 
O.flO 
0.00 
(l.ns 
0,05 
0.05 
O.O~ 
n.n!.) 
0.05 
O.O~ 

n.ns 
(J.n:) 

(l.O!.] 

II • 11 ~1 
0.05 
o.n~ 

n.D!) 
n.o~.) 

(1.05 
O.O!:i 
n.O!; 
o. n ~i 
0.(15 
0.05 
0.0:' 
n • n~) 
0.05 
0.05 
0.D5 
[1. [1 ~, 

fi,lI!,) 

(l.OO 
p.no 
(l,no 

0.00 

0.35 
li • .3~ 
o • 3~i 
O.?\5 
0.45 
0.55 
0,00 
D,OO 
o.ou 
0.00 
0.00 
0,1)0 

0.00 
0.00 
o.ou 
0,00 
0.00 
0.00 
[\.7';) 

0.65 
D • '>5 
O.3~ 
o • :~ t) 
0.25 
0.15 
0.1:' 
[J.05 
(\ • 05 
0.05 
0.05 
l).05 
0.05 
1l.O!:l 
0.05 
0.05 
0.0:' 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
Il.DS 
0.05 
0.00 
0.00 
o.ou 
o.ou 
0.00 
0.00 

(CFS) 

,6. 
5. 

"'. q • 
3. 
3. 
3. 
2. 
2. 
2. 
2. 
1. 
o. 
O. 
o. 
o. 
o. 
" . o. 
() . 
o , 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
n. 
o. 
o. 
o. 
o. 
O. 
0, 
o. 
o. 
o. 
o. 
o. 
o. 
D. 
o. 
O. 
O. 
0, 
o. 
(I • 

0, 
0, 

I Illr-L (JI.l 

II Y I) I! 0 Ci I ( 1\ I ) If 
(CFS) 

I\f,;01. 
101 'U. 
1.17;0. 
12969. 
11~2lJ 1. 
F,060. 
1 A61~4. 
17?.I71. 
1~)13h. 
l[~~'i~O. 

11J'l1.:i f., • 

13.328. 
-1? 3 ~'il~ • 

111CJO. 
Y9LtO. 
1,\E.91. 

1506. 
f?4(!O. 
')L~53 , 
'J '+ ~ I' • 

1.3727. 
l'~(Jb4. 

J.4~162. 

1:::;41('. 
1I~131+. 
1(:.259. 

'164'11. 
1 61 ~j I~ • 

1';SU7. 
1L!CJll. 
1 '114] • 
J.:1~13. 

l?l':H. 
IllbLf, 
101bg • 
g~~/15. 

HlJ14. 
76di'i. 
7050. 
h500. 
{'03?. 
"i6~Sf, • 
530 ,+. 
')025. 
11792. 
1~?7::> • 
njl+ . 
c'5 Zld 1. , 
3U6(\ • 

;nS9. 

INFLOW :"II\SS CLJRV 
I~CR~M~NT CUMULA'r 

II\C-FT) {IIC-FT 

330. 
,'lH 7. 
II "i2 • 
!iln. 
~,61. 

6:?5. 
717. 
7 i P •• 
(.11 • 
f, 12,. 
590. 
~,b!'1. 

~:~O • 
'q £\ 6. 
436. 
38'+ • 
331+. 
287. 
24<;. 

30". 
(179. 
') 'J 2. 
,F. 1 H • 
627. 
(,51. 
f,69. 
67(.,. 
(,74. 
t.54. 
b21\. 
hUO. 
5(l5. 
:)2'). 
411~ • 
41~O • 

«.01. 
364. 
332. 
30 I~, 
279. 
2sn. 
241. 
221; • 
;?13. 
~o~. 

".~ 7 • 
16 ') , 
1/+ 7. 
13~. 

120. 

~,l" 

f;~ 

6H 
74 
Btl 
B7 
'J ~l 

llll 
1n7 
lL~ 

119 
124 

'129 
134 
137 
141 
144 
l4E-
149· 
15L! 
160 
l~.~ 
17;1, 
17'1. 

1 (1 t" 
19? 
191;1: 
20'(,( 

212. 
21/). 
2?l.j I 

22<), 
23 11, 
23li~ 

2 4 ~~: 
2 III;': 
24';11 

252' 
2!1 ~~ 
25'!' 
260 ~ 
262~ 

26'+ 1 

2(,b'j 
2f.,tji. 

270;. 
2711 
273, 
~74 , 



It 
RAIl\! or·J TOTI\L ~'flSS CURVE 

RESLHVU!I{ I~ICHU1[fH CUMULATIVE 
(AC-Fl) (t\C-FT) (r~C-Fr) 

'3:'. '+;? ~ • .1:~ 7') ,. ,-
•• l ). 

12b. 514.2.3 17()') • 

l~b. ~) I d • ti " H.iqfl. 
l?"J. 63'.0'< W~A5. 

126. b~.L3.bfi 9(:' 74. 
1511~ 7B:3.B3 10'158. 
1 ':lIJ • 90".34 1 L'S65. 

u. 7'+4.25 1210(~. 

O. 671."lf.i 127~1. 

J. 612,1<; 133')', • 
U. 59U. ·U.'5 13 ·:1Bl~. 
O. 5b5.'.f.O 14"i4-g. 
[) . 53<1.64 150l1 1.l. 
U, 4t16.4B 15':l66. 
O. 4.36.59 16f106, 
O. 3t14.95 16313 B • 
11 • 3.3'+.b6 1£.:,72.3. 
n. 21-'.7.7'3 17010. e n. 24:; •. 5'+ 17?5F.. 

(' '.).1 • ');"',2.4-5 171\1fl.. 
222. 7Ul. bil Ib~)20. 

1Sa. 7!1l • .5') I';;? 71. 
l?'b. 745.20 200l7. 
12.6. 754-.41 20771. 

';.15. 746.92 2151d. 
63. 732.75 22;;>51. 
6S. 739. 7·1 22'190. 
31. 7 \i~. U2 2jh96. 
31. bB5.90 24-382, 
31. 600.23 2!)D '-12. 
61. (dl.99 2:'61'+ • 
. 51 • 5'j6,90 2(J~ 71. 
.~ 1 • ~ijh.l~ ?bn2". 
31. ~14.42 2";342. 
~1. 472.50 27tH!'>, 
61. it 32. 8t~ cB~411. 

31. 396.5'J 2064
'
J. 

~", 1 • 364.32 2'JO 09. 
:51. 336.15 29345. 
31. ·311.-'1 29656. 
31. 290. b 8 29947, 
31. 272.83 30?2U. 
31. 2!j 7 .77 3[J.'~·11J. 

31. 24, .14. 3()72.3. 
31. 23( •• 56 .30957, 
J.~. 203.1'.j. 311b1. 
1.'::>, 1~11.~t.\ ,31.~42 • 

II • 1. q 7.0.3 314AI:l. 
fl. .1~3.2d ,)l6?2 • 
U • 120.Lf.3 31743. 

HounS 

25.00 
25.50 
;!b. 00 
26.~0 
27.0n 
27.50 
28.00 
;?8.!jU 
29.00 
?'3.50 
30.00 
30.50 
~H. 00 
31.50 
32,00 
32.50 
33.00 
33.50 
34-.00 
3Lf..50 
.::55.00 
.35~50 

.36.00 
36.50 
37.00 
,n ,50 
38.00 
.~fI.5(1 

39.00 
39,~o 

40.00 
Q·O.50 
41.!JO 
1J1 .50 
42.00 
'.2 . ti (l 
43.00 
4-3,50 
44.00 
44.50 
4-5.00 
45,50 
It6.00 
46.50 
47.00 
47.5(l 
'HI. U (l 
4/J.50 
49.00 
49.50 

., 
~ .... , .•. 

.J .... , . . . , 

r .... ~. ,k 

.... ~- .. --------.----- ... ----~ 



:'e ('-, 
¢1 

, 

SC;{ - I-'fWn,.1I1L(. 1"Ii\X J pqlJl"I FLOOD 
o r H r H T H {\ I J n f\ ... rr~ U 1"1 S 1I( HI] U f{ S () F H 1'\ P-I F rd. L 
tI- ~ 0 - 74 H i'l L 

HOUHS 
, -

~in.on 

~n.'5(1 

Sl.nu 
5J.50 
52.00 
52.50 
S3.nn 
5~~.IjO 

~,l-l • ('In 
51-J.50 
5~.OO 

o~.50 

5b.on 
5f •• 50 
!:i7.00 
~7.'O 
'SP.nn 
5H.I:)(l 

~,S'.on 

5(J.S(l 
till. 00 
bO.~:i() 

61.00 
61.5a 
h~.on 

62.50 
fd. () n 
(,3.':'.>0 
f>4.no 
64.511 
6!i. 0) () 

b L,. :-, () 

(,6. (J (J 

6(-,. ~_i-O 
Vl.{)O 
b7.Sil 
h!3.0i) 
6~.50 

69.00 
69.511 
70.00 
70.50 
71. 00 
71.50 
7",00 
72.50 
7,~.l1n 

.,.Z,.51.1 
74.00 
74.50 

iudtJ 
( UJ ) 

iJ • IJ 0 
u.Uu 
U.UO 
U.!JQ 

0.00 
0.00 
0.01]­
U.I1(l 
D.')!) 

U.OO 
0.00 
G.Llo 
0.00 
0.00 
0.0 U 
Il.nu 
1.;.0(1 

0.00 
iJ.on 
D.on 
(I • fill 
U. [10 

0.00 
0,00 
1I.1J(I 

Ii.ll(l 
1).110 
o.no 
!J.liO 
O.llD 
i).01) 

u.un 
o.PO 
(1. (I n 
U.l)lJ 
n. II (J 
U.lI(I 

(l.on 
(I. U 0 
U.OO 
O.DO 
D.OO 
0.00 
0.00 
l1 • ~ (l 

0.111.1 
U. II [! 
(I. (J 0 
O. I) D 

-0.00 

I NF I L EXCESS UI'I I T HJFLQl.J 
(HI I (ItJ) HynHor,HAPH IlYUIWGf{/iVH 

o.ou 
0.00 
n.DU 
0.(10 
0.00 
(l.00 
o.uo 
fl.on 
n • no 
0.00 
n.oo 
n • f) 0 
n,oo 
0.00 
0.00 
O.llO 
(l.nn 
n.Oo 
0.00 
D.DO 
[), 00 
O,nu 
O.DO 
0.00 
O.flO 
0.00 
rJ.('I0 

O.nn 
0.00 
o.ou 
rt.IlG 
n. (1 () 

lI.flll 
0.00 
O. (10 
(l.OIl 

0.00 
0.00 
o.ou 
0.00 
n.nG 
(l.[lO 

o.no 
n.on 
0.(10 
0.00 
0.01] 
1".00 
n.DO 
o.nn 

0.00 
D.OD 
0.(10 
0.00 
0.00 
O.OU 
0.00 
0.01l 
O,OU 
0.00 
0.00 
O.Llll 
0.00 
0.00 
o. 00 
0.00 
U.1I0 
U.I)O 
u.ou 
0.00 
o.no 
0.00 
0.00 
0.00 
o.no 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.ou 
0.00 
0.00 
D.Oo 
O.ou 
O.OU 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.ou 
0.00 
0.00 
0.00 
0.00 

(Cr-Sl ([FSI 

o. 
o • 
o. 
o. 
o. 
o • 
(I. 

0, 
o. 
o. 
o. 
O. 
fJ • 
o. 
O. 
o. 
o. 
o. 
D • 
O. 
o. 
o. 
() . 
(1. 

O. 
o. 
o. 
o. 
o. 
o • 
O. 
o • 
I). 

O. 
o. 
(1 • 

0, 
0._ 
o. 
o. 
o. 
o • 
o • 
n. 
o. 
n. 
n, 
n. 
o. 

-0 • 

~~Itjn • 
2.l.bO. 
llHlil. 
lb2B. 
1395. 
llag. 
lIll o. 
e51~ • 
721. 
606. 
~09. 

42'7. 
35B. 
3u1. 
25.~ • 
21~. 

t7'3. 
1~1. 
12f\ • 
1U(3. 
93. 
-'9. 
bEl. 
~) 1\ • 
::In. 
1+3. 
~"F\ • 
32, 
28. 
? l~. 
1CJ. 
1 f':,. 
1.3. 
lO. 

R • 
7, . 
(, . 
5, 
4. 

3. 
3. 
2. 
2. 
1. 
] . 
1 • 
1 • 
O • 
O. 
II. 

HJFLOI.J r11\ SS C I 
HIC H EI~it.-:-r-1 r c ur"ll.l L 

II\C-FTI (AC~ 

10"7. 
9'). 
O~. 

7':?. 
62. 
53. I, "i • 
:~" . 
3 ~~ • 
27. 
23. 
1"3. 
1 (" 
1.~ • 
11. 

9. 
r., 
6. 

1+ • 
q • 

3. 
3. 
;> • 

? • 
1 • 
1 • 
1. • 
1 • 
1 • 
o • 
rJ • 
o. 
n. 
o. 
n. 
o. 
o. 
o. 
o. 
n. 
:1 • 
n. 
o. 
[) . 
O. 
n • 
n. 
n. 
o. 

" t: 

,-
( 

,. 
" 

~-

;, 

r' 

r~ 

? 

? 
;;, 

? 
.'J 
c.. 



e: 
1 , 

f{ 1\ 11\! UN TO r I\L 1'-1ll.SS CUiW[ HCJUHS 
v'E HESUWU [f{ , INC HE 1'1 UJT CUrtUL4 nV[ 

't\C-Fl) (AC -FT) (I\C-FTI 

7. lJ • 10'1.65 31H~O. ~iO.(JO 

~. U. )').27 31')41;. ~'10.~0 
;;. O. B3.57 32fl:.?9. ' 51.00 
'3. O. 72.57 321(.12. 51.50 
1. o. 62.46 32161+. 52.00 
If • O. 53.41 32218. 52.50 
a • U • '+5. 'f5 32?('3. 53.00 
t) • U. ~.,().~2 32 ',HI 2 • 53.~)o 

t. o • J2'. ~5 32~::S4. 54.un 
ll. O. c.7.q.'~ 32362, • !J'+ .50 
1 ' , U. ~.'i.l)6 32585. 55.00 .. ~ 
1. u. 19.3:i ,32'~1J4. 55.50 
7. lJ • 16.23 32 Lf;) IJ • 56.UO 
() . U. 13.6,1 32/~34. t'l6. ~o 

,2. O. 11.'+7 3;:;Q45. 57.00 
2. U. 9.6h 32L~55 • 57.50 

I i.l • O. .'3 .1.~ 324b3. 58.00 
f j, :. u. u.G'J 3 ;:>:f 7 U. 1jf\.50 

U. "5.'79 32'~76. 59.00 
I • O. '!. ') t 32'tI\1. 59.50 
'I. u. 4-.19 3?411[j. GU,OO 
• ;j • O. .'S.50 32 If/HI. 60.50 
, ,:j 0 U. .3.06 324':l1. (,1.00 
d. O. 2.61 32 rt~4. 61.50 

~ . . ~-/-
.....,......&..-._~.---__ --:---"-___ r~ .. __ • 

~~~~~~;.~~1. ... r.~ ,~~~~~~~, 
13. o • 2.26 32496. 62.00 
\ 5. (J • 1.95 32Q9B. 6'2.50 
\ ., . !l • 1.b9 3::>~OO. (,3.00 
lJ. O. 1.4h 32501. 63.50 
\ ';I • O. 1.26 32!'iU 3 • 64.00 
1:) • O. 1.U8 32504. 61t.50 
11. (j • 0.30 32505. 65.00 
~2 • O. 0.73 3~C:;05. h~). ~ 0 
d. U. 11.61) 32:')0 t:'. 66.01.1 
J 3'. 0., 0.4'7 32507. 6&.50 
~3 • U. !J • 1+ 0 3~ ~ (1 r. 67.00 
J It. U. 0.33 32'iU7. 67.50 
~ I~ • 1) • o • 2-( 3?,,!(lH. t,8. 00 
~ Ij. • O. 0.23 32!iO€3. 613.50 
~ 5. ·0. O.lQ 32'1(18. 69.00 
.15. O. 0.16 32':i0"o 69.~O 
:;lS. U. A .1t~ 3250'3. 70.00 
~ ~ . D. 0.11 32'jOH. 7n.~[l 

3~ • O. 0.10 32~JOB • 71.00 

~. O. a.un 32 t109. 71. !::lO, 
:,J, (J • 0.U7 32509. 72.00 
'15. o. 0.06 j2~ n '::l. 72.50 
)~. iJ • O.u~ 3250Y. '13.0(l 
.)5. ,0. 0.0'+ 32~)O'J • "'3. ~o 
35. U. O. O,~ 3~~ng. 74.00 
'15. O. 0.02 3?~)n9 • 74.50 
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HCJUHS 

7':>.00 
75.~n 
7 f.> • (J 0 
7b.fln 
77.00 
1'1.50 
71\,00 

M__--..... _- -----. 

r· 

i<t\lN WFIL eXCE.SS 
( I f'j ) ( I r,1 ) ( IN) 

(1. Ij (I 

(). n (1 

tJ.lIQ 

o • II (l 
U.OO 
U.Cln 

UoDO 

(l.flO 
0,00 
o,on 
£1,00 
0,00 
0.00 
0.00 

0,00 
0.00 
o,no 
0,00 
0,00 
0,00 
0 .• 00 

UNIT 
HY OFW GI,' ArH 

(CFSI 

o. 
o. 
o. 
o. 
o. 
0, 
o. 

I r\WLO~J 
II YUI{(I(;H I\PH 

(CFS) 

o. 
n. 
o. 
o. 
o. 
o. 
n. 

INFLOW MI\SS CURVI 
I ~ICHf:fIIlr:r-IT CuMUL/\') 

(AC-FT) (I\C-F'I 

o. 
() . 
(J • 

O. 
n. 
o. 
o. 

~.81 ' 
2131' 
20.1.' 
201' 
2(\1 ; 

?f\1 
201' 
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IAC-FT) 

u. 
O. 
II • 
O. 
U. 
U. 
O. 

TOTIlL ~1ASS CUHVE 
UJCHE'''lEi~ r CU"1UL/\ T 1 VE 

'( 1\ C - FT I (t,C-Fl) 

U.U2 3;?!10 <). 
O.Ol :5250<:1 • 
0.01 J;,>.ri09. 

.O.uO ~"2~jO':I. 

0.00 ~-S2~09 • 
0.00 32fiO'J. 
0.00 ~25U9. 

~ ., • i. I': i y • ... ", ',). 41. ,. ~" ... 

HQUHS 

75.0n 
75.,0 
16.00 
76.50 
77.00 
77.50 
78.00 

f 2. 

JYi .. ~'\ajP4._1!'H ••• 
: .. , . 'qi "'-I- .:".~,.' I .. \.- '.' _'.~~ . 
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e' tI-20-74 

hOUHS I~A I N lNFIl. F:XCESS Ur,! T T INFLOW JNFLOW ~q 1\ SS CUFlVl 
( J,f-J ) ( I hi) (Hv) II Y 11 H () 1~ H 1'1 P 11 1'1 Y li I {{) r, i~ A fl H I 1\1 C Ii [ 1", E. ill T CUfJ)l/LA Tr 

(CFS) (cFS) (I\C-Frl (Ar-FT) 

0.00 0.00 o.no (). no o. Q. (1 0 

f) • ~:. I] I.J. LIO I). (10 0.1)0 6506. O. (1. 

1.110 L1.ilO fl.no o.ou 73F.O. O. n. 
1.50 L'. 00 O.OU D.OO 4001. O. n. 
?.Oo. u.O£) 0.00 0.00 3t\Lf4. O. 11 ., 

2.<j(l 0.00 D.nO o.no l~619 • O. o~ 
3.no tJ.(JO 0.(10 0.00 5:5116. n. " . 
3.5u O.ou 0.00 0.00 ~756. (1. n • 
I, .• 0 I) 1.1 • II U O,nO I).OU 5678. (1. fl • 
4.50 0.00 0.(10 0.00 5255. O. (1, 

';.1.1 (1 0.00 0.00 O.no 4('35. o • O. 
"J. ~ 0 IJ. (10 (l.nO 0.00 39 /-11. o. n. 
1:".110 U.OO (loOO 0.00 3:?,57. O. O. 
b.50 0.(1) [l.Ot) 0.00 2,;;35. a • o , 
7.00 ·u .0(1 0,00 0.00 2097. O. 0 1 

7.50 0.00 0.00 0.00 1650. (] I fl • 
B.no O.O{J O.Ou 0.00 12A5. (1, O. 
H.~O 0.00 f).flO u.oo 9q~. o. O. 
';I.no 0.(1(1 0.00 fl.OD 7(·3. I). n. 
') • :.j 0 ii.OO o.no 0,00 ~j Ii 5. D. n. 

10.0n li.UO O.DU Ii.OU 447. 0, n • 
1"'.'10 o.no 1.1.110 i).nu 3ql. n. (1. 

11. on U.(JO 0.00 0.00 2(,0. f) • O. 
11.50 IJ.OO n.Oo 0.00 198. fl. O. 
12.00 D.110 0.00 0.00 150. o. a • 
12,50 LJ.OO· o.no 0.00 115. n. o. 
US. no 0.00 0.(10 U,OO 1\8. 11. n. 
13.!iO lJ,OO (l.no D.no (;7. n. o • 
11~ • n I) u.oo 0.00 n.no ~j 1. o. 0, 
lq.~D u.oo 0.00 0.00 ;'9. 0 1 O. 
1'3.f1[1 [j. 00 0 1 00 n.oo ::>9. n. n. 
1 °l • ~; 0 r.r • 11 0 0."0 (j'. 11 0 ?2. O. o. 
l6.0n lJ • (l fl O.flO u.oo J 7. DI' o. 
1i'.~)n 0.00 (l.oa 0.00 1:~ . (1. I) • 

17.fJO o. lJ 0 0.00 n.OO 10. n. o. 
17 "~O 1).00 ' O.Ol) o.no 8. (I. O. 
lh l lJ[J u. IJ (I n.Oo o.OU 6. o. n. 
1 iJ.-5 0 fJ. II I) 0.('10 0.00 5. n. O. 
1':;;. no 0.00 0.00 0.00 4. o. O. 
15.50 u.oo 0.00 0.00 3. 11 • o. 
20.00 D.DO 0.00 0.00 2. o. o. 
2U.50 U.OO D.OO 0.00 2. o. o. 
21.no u.on 0.00 o.no 1. n. O. 

• 21.50 0.00 0.00 o.no o. 0 1 O • 
22.00 G.on 0 1 U II iJ.OO O. 0 0 o. 
22.'10 U • n.n n.(lO 0.00 O. 11 • o. 
2.5.0n u.(JQ D.no 0.00 0 1 O. O. 
23.511 o.no O.no 0.00 O. n. o. 
21~. no 0.1)0 0.110 0.1)0 o. n, n. 
24.50 u.lJO 0.00 0.00 o. o. o. 
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e 
R{IHJ ON TOTAL iolJASS CUHVE HOUH5 

HESEI~VOIH 1 NCR [1"lENT Cur-~tlU, T I V E 
(/~C-FI) (AC-FT) I i\C-FT I 

o. 0.00 I) • 0.00 
V. D,UO (\ . U.'30 
tJ • 0.00 O. l,on :.; ... I, '.., .~' 

u. (j.ao 0 . 1.50 
0. • o.uo O. 2.00 
o • 0.00 O. 2.30 
1I • 0.00 I) • 3.00 
u. u.OO I) • 3.50 
o • O.UIl 'J • '+.00 
lJ. 1).00 o. If. ~n 

o. 0.00 n. 5.0r) 
u. 0.00 u • 5.50 
O. 0.00 U. 6.00 
U, o.uo o. 6.50 
() . 0.00 O. 7.00 
u. O,uo O. 7.50 
ll. O.UI1 ,) . B.OO 
lJ • 'J ,00 O. 13.50 
lJ • II • II () II • '-J.IlO 

t·~· ,. li. i).uo· O. 9.50 
u. u.uo n. to.on 
u. f).un o. 10.:;(\ 
o. 0.00 O. 11.00 
O. o.uo () . 11.50 
u. 0.00 O. 12.00 -O. 0.00 (1 • 12.50 
(i • /j.00 (l • l~.OO 
() . 0.00 o. 13.S0 
O. U.OO o • 1Il.UCl 
O. o.uo o. l't.50 
o. 0.00 O. 15.00 
U. u.oo o • 15.50 
U. 0.00 lJ • 16.00 
LJ • 0.00 U. 16.!)0 
O. 0.00 (} . 17.00 
O. O.UO (1 • 17.50 
O. 0.00 (J • 18.00 
u. O.UO O. 18.50 
n. 0.00 o. 1':3.00 
O. 0.00- 0. 19.50 
u. 0.00 O. 20.00 
\) . 0.00 LI. 20.50 
o. 0.00 O. 21.00 

e o. 0.00 O. 21.5(} 
O. 11.00 o • 2?.Ofl 
U. o .0 IJ O. 22.50 
O. o.uo O. 23.00 
0., 0.00 I] • 23.50 
(j • 0.00 o. 24.00 
lJ • 0,00 [) . 24.511 
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SCH - PI, () FL\ lJ L E ~ 1 i\ ;< I 1"1 U ~, Fl.oon 
f"l)\X I (\'11.11"1 SIX 1-1(lURS (IF I-{I\1NFALL • e-~)O-74 

liDUHS I\{. I I\J HJr- IL [XC[SS urlll T HJrLOI.' TIJFLn\,J f"l f\ S S CURVE 
(Id) (Hll (HI) HynROGHAPH· HY LIHOGI{ APH I Me IH.:r~EI\I r C U f'l U L A 1 I" 

(CFSI (CFS) (I\C-FT) (AC-FTI 

.2~j.nn D.no 1.1 .IH1 n. 0 (J n. n. (l • 

tl ~1 • 5 () Il • f) U n.()O I). no O. n. O. 
2E..fJO !J.1l0 o.no 0.00 o. o. n. 
2t,.;sn o. [J 0 n.flU 0.00 O. (J • O. 
27.no 0.00 0.00 0.00 o. o. n. 
27.50 0.00 0.00 0,00 o. o. O. 
2H.on 1.00 n. n~) ll.95 O. fl. o. 
2p·.,)O 1. 00 O.Oti (J.9~ O. f,lIH) • 127. 12, 
~ ~1. 011 1. n (J o.ns 0.')5 o. 1317?. 399. :12· 
29.:'0 l.ll) O.O~ 1.n5 D. 1f',,:/73. ~?2. 11 ~j r 
:10.un 1. i1 0 n.(J~ 1.7':J o. t!127r) • 790, 1 t34 \ 

30.5U 2.\)0 (J.O') .1.95 D. 3flg~:iI •• 1079. 301 t 
31. on 4.130 0.05 1f.75 O. 4?~124 • 1526. 4~)4l 

31.'10 7 •. , 0 fJ.ns 7.65 O. 712[,/;. 235q. 6~u: 

32.00 1.no o • O~.i 1. 75 o. 1200H~. 395.3. 100S'-
,"S2. "ill 1. 30 0.05 1.25 o • 1237r~~. 503(\. 15~)<;F 

3,"1, au 1.00 O.Dj o.gS O. lO914!~. !fA1:? 207lt 
.:S!>.rirJ 1.00 0.(15 ~.95 O. 11 :-Sl~ U 1;. Lj.59~' • 25~O: 

• 31!.Of'l u.liO n,no o • I) U 0, 12,3.,:~q. I~Ayr~ • 3n20' 
j I~ • 50 ( •• (l Q (i,no fj • I) U Q, 12 (," (J t • 51" 4 • 3 ':).:)L1: 

35.00 u.no o.ou u.nu [J • l;? 3"' 'ot] , 517'+ • 40~}~j. 

:S'1 , ~ n ,-,.no O,nn I). no o , 11Rhf,t~ 50n~. l.5Sf:,i 

36.00 u.110 n,Oo 0,00 0, l(Jcno~. 4720, 5020 l 

M,.511 0.00 0.00 0.00 fJ • ~7tl5]. 42~.?. 5Lj.b'1' 

37.00 0.00 D.no 0.00 o. HI~590 • 3771. 0(\,,4, 

37.")0 U.110 n,no 0.00 0, 71.058. 3~~1~. bl5&~" 

3H.on u.oo 0.00 0.00 o. 5(~:15~. 2h7.~. 6423" 
3t3.!'.iO o.on 0.00 0.00 O. '17056. 21 77. 66 LU', 

3:3. no u.oo (1.f)O- 0.00 O. 37t~07 • 174~. 6£116:· 
39.50 U.OO 0.00 0.00 O. 2<:J3.'31\. 1380. 6904< 
LIn. 00 0.00 O.fl(J [I • n () O. ?.2r~7H. 1n7Q. 706~; 

'Ill. '-) 0 U.OfJ O.no O.llO 0, 17(;.9>3. 1..\.1g. 7140 1 

41.00 u.lIn 0.1)0 0.00 O. 13("l2~i. 647. 7210' 
4-1.":10 D.no n.no l).()O O. 101147. L~ 97 ~ 7260: 
i+.c:'.0[) lJ.OO (! • I) 0 fl.OO O. 79,'19. 3Poo. 12931 
I~ 2. C)IJ IJ • II n n.no 0.00 O. F, 1 () (l • ?91. '7321' 
43.0(1 (J • II n O.IlU II.OU O. 'H,!:t (l • 2??. 7349-

4~.5f) 0.00 O.no (I.DO O. 3~)4 t. 169. 7366, 
Lj.4.I)O n,oo 0.00 n.oo a •. 270'+. 1~9. 7371.); 
4'+.511 [l.OO 0.00 U.OO O. 20~)~. 90. 73139,'-

4-5.0U lI.n!) (1.00 0.00 O. 1 ~J 71. 75. 73971 
4ti. 50 tI.oa (i.00 o.no o. 1196. 57. 7402· 

.46.()0 O.OU 0.00 0.00 O. 91.1. 43. 71.07::" 
4,:'.50 0.1l0 0.00 o.Ou o. r; ';H) • 33. 741 O~ 
47.00 (I.no n.(\o n.no o. 526. 25. 74t:'~( 

47.~(l O.UO n.oo 0.(10 O. 40.3. 19. 71~14( 

4H.nn u.(1(1 (1.(10 0.00 O. 301-\. 14. 7416'1 
I~.'}. 5 U U. ,""J 0 (l • r 0 0.00 O. 2.) 11 • 11. 711.1 7' 

. 49.00 U.OO [i.no 0.00 O. 10'1 • $3. 741H'1 
49.5U u.(JO 0.00 0.00 o , 1'+2. 6. 74191 
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u. 
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O. 

127. 
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15U~ 
'j 4l! • 
nl~. 
'i4b. 

':'U 5. 
1159. 
,":Hl. 
710. 
~o 8. 

~~ 
. ,~ 
.66. 
'd6. 
'7 M• 
,~) . 
J!~ 5. 
'3':;1·. 
11. 
62. 
·42. 
<2. 
at. 
08 • 
()ti. 
.3b. 
77. 
yy. 

69. 
'-313. 
36. 
71. 
·!d. 
72. 
J5. 

~. 
,4. . ') . 
1'+ • 
11. 

R,llfJ lm 
HESlHVOIH 

(I\t-FT)( 

o. 
O. 
O. 
O. 
lie 
O. 
O. 

317. 
~H 7. 
31-' • 
~~41.1. 

8-'U. 
634. 

1522. 
2442. 

fi 70. 
41~. 
317. 
31"1. 

u. 
U. 
O. 
O. 
o • 
O. 
o. 
O. 
U. 
U • 
o. 
O. 
O. 
o. 
u. 
O. 
U. 
o • 
u. 
0·. 
0 .. 
O. 
O. 
U. 
O. 
T.1 • 

[j • 

o • 
U. 

'(J .• 

o • 

TOT 1\ L r'li\ S S C un V [ 
HJCR[I'-'1F:f\lT CUMI.ILI\ rIVE 

(I\C-FT) (nC-Frl 

-0.01) 

D.OO 
(J.Ur) 

0.00 
0.00 
0.00 
0.00 

4 tll~. 116 
"i'l -, • Ll3 
SPill. 113 

11"'3'3.17 
16~0.05 
2160.77' 
31.\/31 • 7'~ 
63';15.86 
5609. b Q. 

5~~4.'j~) 

491j.4() 
'j?- J. 6 • 71~ 
')1-'4.47 
5174.52 
500tl.3g 
4720.02 
LJ292.12 
3771.~b 
3215.'31 
~673.82 
2177.:;11 
1745.1'+ 
13[}O.U9 
1079·.90 

B38.3P, 
64"1.20 
4';)" J)1 
3AO.Y3 
291.12 
222.13 
169.26 
129.04 

913 .lt 9 
7.5. U8 
·."H.iR 
43.55 
·3:~.08 
25.12 
1':3 .. 20 
1 r.". 7n 
11.30 
e.74 
6.77 

U. 
() . 
O. 
D. 
O. 
o. 
U. 

I~ 4 '+ • 
1161.. 
2.1 fJ 1. 
621+1. 
111.\91. 
70!5l. 

1u933. 
17329. 
22. Q3<J. 
2H164. 
6 S1I79. 
3H?'l)f>. 
,~ :~,~ 70. 
4U(,LIS, 
!:) 3(,53. 
SH37.3. 
b?F,b6. 
6F, Lf37. 
6<;653. 
7?327. 
7450~. 

762~O. 
71f>30, 
7t1710. 
7'")'-)4/j • 
(30195. 
(inf,93. 
810-,4. 
111:165. 
1:11 !il)7 • 

81756, 
tlH38:5. 
81 '38'-1 .• 
62059. 
H2116. 
82160. 
52193. 
~2;;.lU. 

82?37. 
82:'02. 
U2?6:5. 
[\2?-'12. 
l3~;?78. 

HGUHS 

2~.OO 
?:,.~O 

26.UO 
26.50 
27.00 
27.50 
28.00 
2i3.50 
2'-1.00 
2'J.50 
30.00 
30.50 
31.00 
31.50 
32.00 
32.50 
33. un 
:13. ~ 0 
34.nn 
3'+.50 
35.00 
35.50 
36.00 
36.50 
37.00 
37.~)n 

3B.0(1 
3fS,50 
39.00 
39.50 
411.00 
I! lJ • 50 
1+1.00 
41.50 
42.00 
42.50 
.43.00 
1j.3.50 
44.00 
4'·~. 50 
45.00 
45.50 
1"'6.00 
q.Ei.501 
4".00 
If 7.50 
(fU. 0 n 
48.')0 
49.00 
49.50 

.'. ·t. ~~-. 
~~~~!~~~~~~a 
f~~~~~·'t'~ 
I • I .,.. - . .. 
fAJ!~fII,~,(".$ . R.'Poia~ 2 ..... 

I :t .. \~'."" - . ...,... <~~'+-';" 
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( I I\J) ( It)) (Hll HYr)R Or, n/I Pit J-iyupnGf~I\PH HICf{E~~nl J CU~~ULt\ 1 

r (CFS) (CFS) (t\C-FT) ( I\C -F-' 

!3 n • n I) U.ilO O.no 0.00 D. 111 • ~. 

.J. 71t1 
~f"J.'j(). II.OIl 0.00 U.OO o. ab. 4. 742 
til.00 (I.OIl n.I.1O I).OU o. 6

'
-1- • 3. 7l.J? 

51.50 0.(\0 0.1)0 o.()O O. l~ 7. 2. 742 
52.00 0.00. 0.00 0.00 O. 35, 1. 742 
52.50 u.no o.ou 0.00 O. 20. 1. 742 
53.00 O.IlU D.C)O 0.00 O. g. n • 74? 
5."3.50 O.U(I n.OO 0.00 O. 5. f) • 74? 
54.fJll u. ,) 0 o.no 0.00 O. 2. O. 742 
54.':iO u.oo n.ou o.ou D. O. O. 742 
5 ri.Otl IJ • [J (I 0.00 O.OU o. n. o. 74c 

II XEI~ UllAfiG 

~- --_. 



R/~ l/IJ OIIJ TOT I\L ~1ASS CUHV[ 
I{ESI:..RVOIH CNCH[M[NT CUMULII T 1 \/[ 

(I\(.;-I-T) ( I\C -FTl (I\C-Fr) 

O. !:>.2b /) ~~ Hlf • 

II • 4.10 d?28H. 
U • 1.12' /.I2?91. 
O. 2.31 H2293. 
U. 1.72 {\2295. 
U. 1.1f> 1)2?'J6. 
LJ. 0.60 H2?97. 
n. o '>Q . "- " f\<:'.:?'·H. 
G. 0.16 B2:?9/ • 

o. 0.U7 112';)'-)7, 

0. O,Ul [12:>:97. 

HOURS 

~jO.OO 

50.50 
51.00 
~i 1.50 
52,00 
52.50 
53.00 
~.)3. 50 
54.on 
54.~lO 

~l5.110 

:' 

L 

f 
,. I"" ~ . .• 

"_. - _ ..... __ .. -_ •.. _ ... _ .. _---------

r 
t --... -_._-_. 
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S S 1 - PRO R i\ lj L E i"'lll Xl !"Ill 1"1 H. () 0 D 
~nR [NTIRL RAINFALL PERIUO 
B-20 -74 rU'lL 

HOUHS 

Ii. 'J 0 
il , ~'i (1 

1.00 
1. ~'in 
2.00 
2 0 50 
3. i) 0 
';.!'iO 
If • I) n 
Ij • ~ rr 
:',00 
O.5!l 
6.ll0 
6.')0 
7.00 
7050 
8.00 
fJ • 'S n 
').[11) 

9 • '') I) 
100no 
10.50 
11.00 
11.'J0 
12.00 
1 ~ • ':'0 
13.'1(1 
1."'.50 
14.[10 
1 1f .,50 
l:1.no 
1~.')(J 

lb.on 
16 0 50 
17.01) 
1 7 • 'S () 
lBoOO 

i(I\If\I 
( 1 i'J I 

D.Il!" 
U • fJ r:', 
t).u~ 

lJ.(J5 

o.o~ 
0.05 
0.05 
U.05 
U.JO 
(J. lO 
J.10 
0010 
0.10 
0.10 
0.10, 
0.10 
0.10 
U, U1 
(r.l0 
0.10 
lioI0 
u.1Q 
0.10 
o.ln 
0.10 
0.10 
0.10 
1I.10 
0.10 
Cro10 
0.10 
o.lll 
n.l0 
V.10 
0.10 
li. 10 
0.10 

1[3.<)0 u.10 
19~OO u.10 
i f.) • ., 11- '--0-;1 (J '. 

20.00 0.1(1 
20.50 0.10 
21000 0.10 
21 0 ~-j 0 u. 20 
~2.00 

22 0 50 
26.00 
23.50 
2Li • 00 
24,50 

o • ~~ (1 

0.20 
0.20 
u.20 
0.30 
0.30 

ltI.lF I L [XClSS 
( 11,1) lIN I 

0.05 
no a ~1 
n.f1~ 

0.05 
n o 05 
n.05 
noo:> 
0.0-' 
0,10 
0.11~ 

0.05 
0 0 05 
O. n ~i 
0.05 
O. n ~j 
0.05 
n.r15 
0.0 U~· 

0.05 
n.os 
0.05 
0,05 
O. ,"5 
0.05 

-0.05 
0.05 
0 0 05 
o.n~ 

0.05 
0,1)5 
('I.V~ 

Ool)~ 

O.Il':J 
o • n.,· 
Ool)~ 

O.o~ 
0 0 O~) 

O.OU 
nono 
1I000 
0 0 00 
UoOO 
0.00 
o.OU 
0.00 
n.OO 
O.f)~ 

0.05 
0.05 
0.00 
0.05 
0.05 
0 0 05 
0.05 
[1.05 
0.05 
0.05 
0.05 
0.05 
0 0 05 
0.05 
0.05 
u.O!:> 
0.05 
0.D5 
0.05 
0.05 
n,ns 
b.OS 
11 .05 
n.no 
O.OS 
f) • 05 
('1.05 

m.IIT 
HYQROGHM'H 

ICFSI 

O. 
79. 

A~4. 

1198 0 

<)48. 
Eo04. 
. '350. 
196. 
108 0 

~') . 
33. 
J (\ • 
10. 
6. 
4. 
2. 
1. 
0, 
O. 
O. 
O. 
O. 
00 
o. 
o. 
o. 
o. 
0, 
o. 
o. 
(1 0 

o. 
o. 
o. 
o. 
0, 
O. 

0.05 0.05 D. 
0.05 0.05 O. 
0.05 - --~oS-'--~o. 

l1.fJ5 
0.(15 
n.05 
0.05 
O.O~_i 

o • n~) 
n • O~l 
o • n ~j 
O.O~ 

O.1l5 

0.05 
0.05 
t). no 
0.15 
0.15 
o.t!:> 
0.15 
0.15 
0 0 25 
0 0 25 

o. 
o. 
o. 
0, 
0 0 

o. 
o. 
o. 
o. 
o. 

ProIect Englneet 

/p"Mv 

HJFLll1~ 

HYUrWGI,' l\PH 
{CFSI 

n. 
f) • 

n. 
o. 
n. 
O. 
n • 
n. 
fl. 
O. 
.~ . 

qb. 
lOf,. 
1~) 3. 
113l~ • 
201. 
211. 
216. 
21Q. 
221 • 
2~2. 
22~ 0 . 

22.3. 
223, 
223 0 

2?3. 
2;~ 3. 

22:5. 
2~) 6. 
2:?~. 

22.3 0 

2..!3. 
223. 
2?:~ • 
223. 
223. 
223. 
223. 

---~2~?~~-0 -

2£!3. 
223. 
2 ;~3. 
?2~. 

2.31. 
:" 1. (" 
I~ .'i6. 
5,1 1 0 

~, ':11 • 
6:54. 

INFLOW MASS CURVE 
Ir\lCHEI"!O.l T CUM 1ILII T I VE 

I AC-FlI (flC-FTl 

() . 
(l • 

o. 
o. 
o. 
o. 
() . 
n. 
o. 
o. 
O. 
1. 
3. 
5. 
~. 

7. 
1",. 

B. 
g. 
9. 
9. 
9. 
9. 
q. 
9. 
9. 
9. 

,9. 
9. 
9. 
9. 
9. 
9. 
'-J. 
9. 
9. 
9, • 
q. 
9. ._g-;--. 

9. 
9. 
<:I • 
'1. 
(} . 

11. 
15. 
20. 
23. 
25. 

u. 
O. 
0 0 

O. 
O. 
O. 
U. 
u. 
u. 
II • 
O. 
1. 
4. 
'J. 

lb. 
2 Jf. 
;3.'). 
I~ 2, 
51, 
6U. 
0') , 

7/3, 

iH. 
96. 

106. 
115. 

12 l* • 
13.1. 
11+ .3 • 
1~2. 
161. 
170 t 
1HO, 
109, 
19t1, 
207, 
211, 
226, 
235, 
244, 
253, 
263, 
272. 
2.81, 
? 91. 
302. 
3l.7 . 
3.17 
3(,1 
3H6 



I • 

t • 

, . 
) . 
1 • 

J • 

j • 

I • 
J • 

j. 

~ . 
J • 
, , 
I • 

1 • , :. 
I • 
) . 
\ . 
7 

, . 
1 • 

) . 
I • 
') . 
} . 
} 

L • 
J • 
) . 
l 

\ . 
( • 
r • 
) . 
)~- . 
j. • 

S • 
5., 
J ... 

KJ\ IN lJIII 
kESlI<VUJH 

I/IC-F I ) 

U. 
O. 
O. 
O. 
U. 
O. 
[) . 
O. 
U. 
O. 
0. 
O. 
o • 
O. 
o. 
O. 
O. 
U, 
u. 
O. 
O. 
o • 
0. 
o • 
O. 
U. 
u. 
O. 
O. 
o. 
O. 
U. 
LJ • 
(I. 

o. 
O. 
o. 
u. 

r- Q~ 
u • 

I O. 
O. 

I U. i L. U • 
L . 1. 
) 

I 1. ... 
7 • 1. 
7 • 1 • L . , 

J. • 

) . 1. 

TOTAL MASS CURVE HOURS 
,INC REt'1F.I\jT CtJ~1IJLATIVE 

(AC-Fl) (AC-FT) 

U.OO O. 0.0[1 
0.60 n. 0.5(1 
1].3(1 n. 1.0[1 
0.30 II • 1.50 
0 • .50 1. 2.00 
U.30 1. 2.~0 

0 • .30 1. 3.00 
U.30 2 . 3.50 
O.6(] ') 

c. • ' 4.00 
0.60 2. 4.~0 

O.6d -, 
J. 5.00 

1.64 5. 5.50 
3.7b 'J. 6.0n 
!i • ';1 £\ 15. 6.50 
., • 5 r.~ ?2. 7.00 

b 8.57 31. 7.50 iJbtA£ 
, ,-

~.13 !~ 0 • 8.01) 
~.41f 4') • 8.S0 
'~. 62 5'3, 9.00 
'J.7L 09, 9,5fl 
9.76 7fJ. 10.00 L , --....... ~-... "'.---_&-
Y.79 H') • 10.50 !O;l;.'~';\~~*~~'~'+_ 
9.b1 9B. 11.00 1,~,~~~~~.~'7': ' ' .. ~ 

~ --,' ~. ' ~~ .. ". lOt,·· 9.B2 10 (l • 11,50 1 - ._,. 

9. /j;5 11!\ • 12.00 pc 

9.63 12.50 
,. • 12£:\. 
~"1~,,·,.~4~#::C"~~: ';}. B,~ 137. 13.00 

':i.t;\3 1'47. 13.tlO r 1';, .. ~ • '. , .. '. . .. .""." ", . r ~..:.. .. ' ~ I" 

9.83 157. 14.00 l:':"<~"" '.' >:~"'::4 ~~ ,;.-".,;"'It'''' ",~''''','''''''''''''''., .~ . .. IP- '.' 
9.n3 167. 14.50 ;...".".-----. ----. .. _--.-------.. ... - .... --
9.B~ 177. 15.0n ..~ .. 
9. tn U\7. 15.50 .( 

9.b~ l-)h. lb.LlO "0 •• 

~ 

<). 8.~ 21)(; • 16.50 \. ~.,' >~;~ .. ~, ... ~:<+~; .. -::;:>< .. :;?~~~,: 9.83 ?l£). 17.00 ," '1., "'j;'" ,)1.~. '* N.,I'" ", .~i .} ... ?'" 
'::J.U3 2?6. 17.50 t' ...... ,. • '.,I"" ) " '. ~". .- '''ii'\ • : ,1·'. .. ;>",'. ',. ,.,,"=' , ,:" 
'J. U3 ? 3£'; • 18.00 .;~\,::. ··~J.r~!/I}·: ;~.;;''' ~: .. :~~':~)- ,:~ 
9.H3 246. 18.50 ~ .~~.=:1:' 6I·~::.ir~·IIi~Idi~ 'fli'~' ii;W;-~ •. ~~''' .. 

.. .'2.._ fi3 2..55. .-. 19 . ...00 ..:~~~.~jiif~:& 
':J.u3 26~) • 19.50 
9.~3 275. 20.00 
9.53 285. 20.50 
9.83 295. 21.00 
':,1.03 305. 21.50 

11).59 31~. 22.00 
12,~j2 32;1. 22.50 
16.76 3'+4. 23.0n 
;~1.20 36';. 23'.50 

..~-~.-.. -.. '--" , 
24.40 3911. 24.00 ~."\-:;\ .. \ .. ." .. ~.~~~- ~\""t~.:.::: .. :.,:~~ ..... ,c..::.~~.:~-:-~~!~ .. 

~;;.:?~:;~~Jr.~~1o'.r.ri'~:1!00~~ 27.14 [~ L 7 • 24.50 1~'\,·~!~::i . .J~~ .. _ ..... -... _, ~!, ~::1 . .,..1"i,. .. 1t:~~~· 



S~l - prW8I\ULr: ,v, 1\ X 1 I"llJr'1 FLOOD .. FoR UJTIHI:: n J\ If'j t-= ALL Pr-HJUfI 
b-2o-7Lf HI"IL 

HOURS krdN II\lr-rL r:xr:u~s WIIT I f,jFLOhl II\lFLGltl I'IASS CURVE 
( I hJ I (HII ( I III) IIYIlHOGflAPH' HYLJHOGi<I\Pt-l INCRE/\1nlT CUMIJLl\lll 

(CFS) (CFS) (/\C-FT) (I\C-FTl 

2.:').00 U.40 () • l}~) 0.35 o • '7:) '1 • 21\ • 41' 
25.,)0 U • LI 0 O.[)5 I) • ~\ 5 O. fl7e. 33. L14! 

26~I)O 0.40 O. I) 5 O.3~ O. llltS1l. L~ n' • itS' 
26.50 (,.40 0.05 0.35 O. 12'n. I~ 7. f, 3' 
27.00 [j. :,,0 0.05 ll.45 D. 1379. 5L~ • 59( 

27.50 1l.bO 0.05 O.5!) O. 14[,13. 5B. fi4 '; 
'2[1.00 1.00 0.05 0.95 O. 1607. b3. 71, 
?H.50 1.nLl U.05 O.9!:i O. l1HI'I.' 71. 7fF 
29.00 1. 00 0.05 0.95 o. .?44t. 81'). fl7,; 

,29.50 1.10 O.O~ l.ot; O. 30fl3. 114. Sid'-
30.00 Leo 0.05 1,75 0, .3~170 • 137., 112 r 

:10. ~H) 2.00 o • O~) 1 , ':l!j o. til)09. 156. 128, 
31.00 4.BO 0.05 I~ , 7 'j D. '~9l4 • 154. 1461: 
31.5(1 7.'70 0.05 7.65 O. (,33F: • ?3?. ' H,9< 
3.2.00 l.no 0.05 1.7'j o. 9 cH2. !l36. ? o~~ 
32.50 1.30 o • O~J 1.25 O. 1b014. ,536. 2f:J7;' 
33.0n 1.00 o.()~ o.~~ O. 174b6. ':'9t. 32ti L 

3.5.50 1.1)0 0.05 0.95 O. UH,14. ';6?. 3Y2; 
~Lf.nlJ u • t~, 0 o.n~ 0.75 o. 11023. -'2<:). 445' 
3 1 • • to; I) I.J. In 0.05 [1.6!::i o. ~~45., !-9r.. it f\ 5 ~ 
3:' •• n n 0.50 0,05 0.55 o. 632~. 3D 0.' 51 !:)t 
3:'.50 u. 4 O 0.05 0.35 O. 497h. ?33. 538: 
36.00 0.40 0.05 U •. 35 o. I~OOO. 185. 557:, 
36,50 G,30 0.05 0.25 o • 31:36. 148. 572~ 

31.UO U.2(l, 0.05 D,ltl (J • 2~41. 118, SHltJ 

37.50 0.20 0.05 0.15 D. 21l31. 94. ~)9:it. 

38.00 (j • 1 0 0.05 0.05 o. 1581. 74. hOll 
3"'.50 v.lO 0.n5 0.00 o. 1215. 57. £,06 1 

3'1.(1(1 u.10 0.£15 0.05 n. .1':1',/, • '1:'5. 611:: 
.'i~.5() u • .lQ (l • ['1:'1 0.05 o. 631. .'.\1.. 6141.J 
II 0.00 U. 1 fJ 0.05 ().O5 O. 'I~) 5. 22. 6161: 
40.50 G.lO 0.115 n.05 o. 353. 1~. 61U: 
4l.00 0.10 0.05 0.05 O. ?9". 1,3. 619>: 
41.~,'n 0.10 O.O~ 0.05 o. 2(,2. H. b20!~ 

I~? 0 0 u.ln (l.n~ 0.05 o. 244. 10. 621t' 
4~.~O 0,10 0.n5 lI.05 o. 2?i5. 9. t.22t' 
1+3.00 0.10 0.05 0.05 O. :?29. 9. f, 23{~ 

I~::;'. 50 l,.l() fl.05 0.05 O. 2r!.6, 9. 6247 
'+4,00 0.10 0.0!) 0,05 o. 225. 9. 6257 

----=---. IF~SO 0.10 II • 115 '0 • 'U 5 O. 22'l+~ -- '3 , 6-.r6'[, 
45.00 0.10 '0.05 0.05 O. 223. 9. 627":J 
45.50 (J.IO 0.05 0.05 O. 223, 9, 6284 
46.0U 0.10 0.1')5 U.05 O. ~:::!3. <J . 62';/'1 

• 46.50 U.10 O.O~ 0.05 o. 223. q • 6306 
47.00 r:.o~ n.(15 (J.OO 0, 2~3. 9. 6?l1<-' 
L~-'.50 u.05 0.05 0.00 fl , 219. q. 6321 
4[!.no 0.00 0.00 U,OO O. lU~. 13. h."2~! 
'~fI • ~ n u • (I (l D.Of! 0.00 o. 1 if· • F.. 633~i 

I~':I. no u,oo 0.00 0.00 O. 69. 3. 633':' 
49.')0 0.00 0.00 '0. 00 O. 39. 2. 63 1.2 



Rf\IN Of,] 
tESI:.RVO IH 
(AC-FT) 

1, 
2. 
2. 
2. 
2. 
3. 
J. 
b. 

b. , 
u. 

,6. 
lU. 
12. 
28. 
46. 
10. 

7 • 
6 . 

e 6. 
' .. 
'+. 
'7. 
.;). 

2. 
2. 
1. 
1. 
1. 
U. 
O. 
O. 
O. 
O. 
o. 
O. 
U. 
O. 
U. 
O. 
O. 
O. 

-0 • 
O. 
O. 

e o. 
O. 
'0. 
U. 
0, 
U. 
u. 

TOTAL Mf\SS CUnVE 
INCREMENT CUMULATIVE 
(AC-~T) (f\C-~T) 

30.19 41+ 7. 
35,ti2 '+83. 
42.53 526. 
50.17 576. , 
56.6B ~3:3 • 
61.83 694. 
67.16 7b2, 
77 ~ 13'1 fl3',1. 
95.119 <,135. 

120.14- If15~). 

14-4.0" l1c.~g. 

11;7.40 1M)':' • 
196.38 156 3 • 
261.25 1"21~. 
:383.16 2?'07. 
547.72 2755, 
6":J9.54 :~I~ 54. 
66B.82 4123. 
r')j5.70 ,+ (., 5~1 • 
IfU2.U7 0062, 
305.15 5:'67. 
2,%.4b 56,03. 
187.ti9 :) 791. 
150.90 ~,942 • 
120.15 b1lEl2. 

95.69 f)15'C\ • 
75.85 623l~ • 
5B.44 ()~'32. 

44.25 635'7. 
32.13 63£:'9, 
25.07 1:'392. 
17.30 6 1fO':) • 
13.':;19 6 1+2J. 
12.12 (,1135. 
11.09 h'P~ r.,. 
10.~2 r,.,1J')1. 
1-1) .20 b4() 7. 
10.U3 6417. 

9.33 64137 • 
9.80 bJ.j.97. 

9.85 6~O7. 

9.84- 6517, 
"J.d3 652(,. 
9.83 6536. 
9.113 65 LH':'. 
9.45 6555. 
8 • I~ C) (}5b' •• 
6.U7 6 r) 70. 
3.85 657 /1. 
2.25 6576. 

HOURS 

2~-J,OO 

25.50 
26.00 
26.50 
27.00 
27.50 
2f.I.OO 
?,f\.50 
29.00 
29.50 
30.0n 
30.50 
31.00 
31.50 
32.00 
:S2.50 
33.00 
3:1.50 
34.UO 
34.50 
35.00 
35.5() 
36.00 
36.50 
37.00 
37.50 
38.00 

'38.50 
39.00 
3').50 
40.00 
ItO,. 50 
~1.(]0 

41.50 
II? • 00 
,q~.50 

43.00 
It 3.50 
44.00 
If4.5[J 
/+5.00 
45.50 
46.00 
46.50 
47.00 
'17.50 
'+8.00 
40.50 
119.00 
49.50 

. ... 

r , 
, 

. '.'~ -'. i 

~ , c 

.~ .. -

'.~ .... :" .-y~ . 



SSI - pr lJRI\LiL [ ~11\ X Jl"1l11\1 FL()()I) • !=OH UIT I Hi:. HA 1 h!FALL punon 
U-20-74 ,{,", L 

HlJUI\S H/\ HI lI\lF 1 L I::.XCESS LiM! T II\iFL 0 I>j tNFLO\'/ I'MSS CURVE 
( 1 f\1 ) (Hi) ( HI ) llynROr;RAPIi IlYUP[1GH lU"'H I I'1CRF.:MFr'IT Cur1iJLr, T J VI 

(CF~) (eFS) (I\C-FT) (AC-FTI 

5(;,00 0.(10 D.OO 0.00 O. 21 • 1. 6343 
:, i) • '-j II Li.OG o.no Il.no o. 12. O. 634 11 

~1.(10 u.OO o.no 0,00 O. f) • O. f. 34 1.j. 

~l.~O 0.00 !l.OD 0.00 O. 3. 0.' 63.44-
52.00 1l.OO 0.00 0.00 O. 2. O. b34'~ 

52.')0 0.00 0,00 0.00 O. 1 • O. 6344 
s~\.nn (I • 11 (I n.no 0,'10 o. (1 • O. (-.344-

53.50 I).ao 0.00 o.ou o. o. O. 6:1.4 11 
~ 4 • ~) n lJ.DU 0.00 0.00 o. I) • O. 634q 
5l~.~() Il.no (l.00 11.(10 (1. O. n. 63'-+4 
:J~j.(JO O.flO o.nO 0.00 O. n. O. 634-'1-
~i ~i , 50 Lj. 'J 0 O,no (1.'10 O. n. n. 634-4-
56.00 0,00 0.00 0.00 O. o • O. 6344 

• 



e 
R,\ 1 /1,1 ON TOT I\L i"II\SS CIJr,VE HOURS 

RESlHVUIR HJCREM[NT CUI"iIIL/\ r 1 V[ 
'AC-FT} (AC-F Tl (AC-FTI 

U. '1.2.6 6577. ~)O.O{1 

[j • U .70 b:i"H. ~0.50 

U. 0.313 6,79. 51.(10 . .... 

U. 0.21 6579. 51.5(1 
o • 0.11 6579. 52.00 
O. 0.06 6~j-'9 • 52,50 
O. 0.U3 6!179. 53.00 
0", 0.02 6~j 79. 53.50 
O. 0.01 {J ~i 7 9 • ~4.00 

O. 0.00 1;:'79. ~'i4. 50 
U. 0.00 b<j 79. 55.00 
O. 0.00 b ~i 79. ~5.50 
U. U.OO 6519. 56.0(1 

, .~. . 

-
...... ___ .. _. _ ... _;.10 __ ... ___ ••• __ _ .... ___ - ... ______ • 

. ~ .. 

----- .. ~--- ._.--

j. , 

! " . 



, , 
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ci 
U 

0: 

" " ., .. .. 
:~ ~ , ~ 
'I hI 

•• 10 •• 
J t .. 

,. ~ 
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,,' 

- r"" 1'" .,' .-; " ... ' .. ":-" ..... _ ... "',":', i-:-rr-r '.'~.-' ( ... -'.:."-. I' . , , :.: . 1 ! : : .. : . 

~, :,! ! j' :. ; 'II!, .. I.! j ! " i .; .. ',: ; ._. _ , 

~ -IiI f i Ili,-: I, ,i I; I (:~ 1,1 I;~; , :,-, 
, 

I I I I 1 1 ,. : i ,) ~ ,! . 
«'" I' . i 'I, , 1 I , ... ~ : : \ .. 

I ' . I'" ~\: . I'~:' .\(~~ , '1 i I I, I : . . 'I ,. ... , 

N l; Ii: j 1 !,I! I: : : i ;:-! ~I :Z~:· I 
1 I ! ;, I, 'I' ", .,.,;. f : 1:/ ,-:>' i : 

, . . "'- "" .: - .. , i ' i ! I , i ' .. " .. f·'· I ~':: ' , . 
-' " ! ' ; , :' " ! Ii' I ,. i' 'i ..) ~ ~ : . i '. _. 

;~ Ii )1 .t .1, ! :. i I" '_I_~ .:.<:: .. ' .:i'l· T: i::':1 iii i, I ~ :~.~. '1: :~,; ;_~ 
:: JI~ II . I,'! ,Iii!, I: +;';Ti L i ;,".", L ' . 
"/ fi. i , - ! ' I' ': / :. ~. ''':c .... , ':.' ., .. ;,. .... I: ; .: ~ '1 ~_! .. ;. .. 

i',' ! : : : -I' ,-/ - ... I . , : _. , i, : . I, 1 I: I. : ' . 
.., i-" . I ;' I' \ ".. I. . I' , , I " ' I' I ,-" : . : , " I,,, ': 'I'..!: . .. I I 'I '" , ... ,.- .. _ 1 . . I 

1 I' .:' I 0 .. :·· .... :; .. "', ' .. :' I, i I I, ' '. 
""1 ,.' ',: i I' " ~':! I:' :;;.;, i :" .. tl I,;:; i! .. 1 :_.' _I . ", ... ,., " . : : . : . , : '. ;;:'., I J'" " . , "', ,; I" . '. ' 'i ' i i .. I ,'i, ,'::.; ':", I":';' I, : " .... I.~_ .. _ '" 

;;""~"'I ':·~·!,..i.I· !··'·:·:\·:':-·I-rf~-I··:~~T·:··:":·::·'·~:_'·~· ::." . ,i i ':~: ~ ~' 
"- "'j 1'-' ,I -. .. I !. : . '1 ii' . ii, 1 
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T.B.S.L .. Safe Sbutd~ ... ImlDIMllllat 

• f70Itlct Engirteer: 
SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 

'~ / P ff'1; JANUARY' II, 197~ TAR " " 
DISCHARGE IS 1000.000 CUBIC FEET/SECOND 

RIVER SURFACE CROSS CONVEY~ VELOCITY FRICTION ALPHA 
STATION ELEV SECTION ANCE HEAD SLOPE 

AREA K 
(FEET) ( FEET) (SQ FT) tFEETt 

o. 780.9 660. 12558. 0.0356 0.0'06340 1.000 

100. 761.5 660. 12558. 0.0356 0.0063'+0 1.000 

200. 782.0 735. 15020. 0.0287 0.004432 1.000 

300. 782.6 615. 11162. O.OIHO 0.008025 1.000 

400. 783.2 858, 19~58. 0.0210 0.002641 1.000 

'+50. 783.4 755. 15733. 0.0271 0.00'+039 1.000 

500. 183.5 2433. 110250. O,oou, 0',000082 1.000 

600. 183.5 3819. 233450. 0.0010 0.000018 0.999 

---------



T. U. S .. I •• Safe Sliutdz:wn 'r.:nundmeot 

Pro1ect E'nglneer, 

• SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 

JANUARY lCj7't TAR t/ P. rn: 
11. 

DISCHARGE IS 2000.000 CUBIC FEET/SECOND 

RIVER SURFACE CROSS CONVEY .. VELOCITY FRICTION ALPHA 
STATION ELEV SECTION ANCE HEAD SLOPE 

AREA K 
( FEET) (FEET) (SQ FT) ( FEET> 

O. 781.1, 1100. 29426. 0.0512 0.004619 1. 000 

100. 781.7 8ao. 20286. 0.0801 0.009719 1.000 

200, 782.'40 12';:14. 38567. 0.0370 0.002689 1. 000 

300, 782.8 99'+. 24835. 0.0628 0.006485 1.000 

• 400. 183.~ 1066. 27Cj25. 0.0545 O~005129 1. 000 

450. 783.6 1483. 48349. 0.0282 0.001711 1.000 

500. 783.7. 2800. 139340. 0.0079 0.000206 1.000 

600. 783.7 4277. 281850. 0.0033 0.000050 0.999 . 



T. U. $.1 •• Safe ShQtd~WR Im.cundment 
Project Engineer, 

~ 
SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 

JANUARY 11. 1974 TAR / r./~ L.--

... ,,- - -_. 
Ol-SCHARGE IS 5'000', ri 00 -:Cti"Bit FEETISECONo"' ,"-- ._ .. . -

-----'";':-.. 

-.' ... - -- -,-

RIVER SURFACE CROSS CONVEY .. VELOCITY FRICTION ALPHA 
STATION ELEV ' SECTION ANCE HEAD SLOPE 

AREA K-
(FEET) ( FEET) (SQ FTJ (FEET) 

O. 781.'+ 1761. 64414~ 0,1250 0.006025 1.000 

100. 782.0 1761. 64414. 0.1250 0.006025 1.000 

200. 782.6 1767. 64753. 0,1242 0.0059G2 0.999 

300. 783.1 1767. 64175. 0.1242 _0,005958 1.000 

400. 783.7 1759. 64247. 0.1254 0.00605G 1.000 

450, 184.0 2199, 93169, 0.0802 0.002880 1. 000 

500. 184.2 3896. 241350. 0,0255 0.000429 1.000 

600. 784.2 5306. 403387. 0.0137 0.000153 0.999 

I'. ,..,JI ?,--



• 

• 

Prolect Engineer 

SQUAW CREEK RESERVOIR EMERGENCY SPILL"WAY 

JANUARY 11, 1974 TAR 

- - -- D1SCHARGE IS 
""--"-.-.-~ .---:------ -._ ... 

10000.000 

RIVEK 
-S"T)tTTON 

(FEET) 

o. 

100. 

200. 

300. " 

400. 

450. 

500. 

600 • 

SURFACE CROSS 
£LEV - SEcTION 

AREA 
( FEET) (SQ FT> 

781.8 264'+' 

CONVEY" 
ANCE"" 

K 

126627. 

126627. 

130815. 

272'+-. 133055. 

784.1 2677. 129293. 

784.4 3062. 161648. 

50'+-3. 37010'+. 

184.1 6413. 552669. 

VELOCITY 
HE"A""O 

( FEET) 

0.2220 

0.2220 

FRICTIPN 
S[QP-E 

0.006236 

0.006236 

0.005843 

J pJJ.v 

ALPHA 

1. 000 

1.000 

1.000 

0.2092 "0.005648 0.999 

0.2165 0.005981 1.000 

0.1655 0.003826 0.999 

0.0610 0.000721 1.000 

0.0377 0.000327 1.000 



SQUA'.~8~EKS~~~~f~~~r~8~NCY 
ProJect Engineen 

SPILLWAY 

,JANUARY 11, 1974 TAR 
,J'{<mU 

~ 
DISCHARGE IS 20000.000 CUSIC FEET/SECOND 

.... --~--.- -- -- ---, 

.. .. - . _.', . - - . . '. -_ .. -_ .. 

RIV~~SURFACE 
,--_ .. ,----- -

CROSS CONVEY .. VELOCITY FRICTION ALPHA 
STATION ELEV SECTION ANCE HEAD SLOPE 

AREA K 
(FEET) ( FEET) (SQ FT) ( FEET) 

O. 782.4 3969. 248947. 0.3941 0.006454 1.000 

100. 783.0 3969. 248947. 0.3941 0.006454 1.000 

200. 783.6 4070. 259509. 0.;;149 0.005939 1.000 

300. 784.2 4156. 268694 • 0.3595 0.005540 1. 000 

• 400. 784.8 4132. 266168. 0.3636 0,005646 1.000 

450. 785.1 4697. 329327. 0.2615 0.003688 0.999 

500. ' 785.4 6503. 565566. 0.1468 0.001250 1.000 

600 • 785.5 6186. 828810. 0.0926 0.000582 1. 000 

• 





:r.u.tl.· Safe Sbardown fmgoan .... 
ProJect tngfneer. 

SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 

JANUARY 11, 1974 TAR '/ ((if. L--

DISCHARGE IS 40000,000 CUBIC FEET/SECOND 
. __ .-._-- -- --_._- --.- ......... . _----- --- .. _- -_ .. -_._-- - ------
-- - - - - .. --- ------- --

~.- . - .. ,,--- - .. - -~-.- ..... -.-.-.. .-- ... r. _0. __ . --._. -_ .. ......... - ._-
RIVER SURFACE CROSS CONVEY- VELOCITY FRICTION ALPHA 

. STA-'I"-I-on- -[·LEV . SEcTI"O"N ANtE H£-M'l-- -- . SLOPE- " -

AREA K 
(FEET) " ( FEET! CSQ FT) C FEET) 

0, 783.4 6163, 520084. 0.6497 0.005915" 0·.999 

100. 783.9 6183. 520081.j.. 0.6491 0.0051315 0.13913 

200. 784.5 616'1-. 517461, 0.6537 0.0051375 1.000 

300, 785.1Tj
EMC 
ET
BT
/T1_2 1 Tf
13.0618 0 0 10.6 187.78 427.93 Tm
(1
EMC 
73C 
f6 427.5m
(6163, )Tj
EMC 
/Suspect <</Conf 0 >>BD6
11.4597 0 0 10.6 2920.6 261.77 4510.17461, )Tj
EMC 
/Suspect <</Conf 0 >>BDC 
12.9735 0 0 10.12920.6 261.72 Tm6 37461, 710.7 427.91,Tm
(1.000 )Tj
EMC 
/Suspect <</Conf 0 >A 200. 

785.187.78 427.93 Tm
(1
EMC 393.85f6 427.353 Tm
(. )Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_2 1 C 
0.0243 Tc 10.6 0 0 12.29 393.85f6 42
(0.52058616'1-. )Tj
EMC 
/Suspect <</Conf 0 >>BDC 
0.05 C 
12.9735 0 0 11.8 439358 495.36 T598.13913 )Tj
EMC 
/Suspect <</Conf 0 >>BDTm
21.4597 0 0 10.344393513461.05 Tm6068.13913 

300, 

1.000 200. 1.000 



i 

i' 

f. U. S.I •• Safe SbtdlbwR lmpaumlmaal Ero)ect EngIneer 
SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 

~ 
DISCHARGE IS 50000.000 CU~IC FEET/SECOND 

-~-.----. 

-'---'--===.--- - ._=::.::- .......... __ .- ._-_":":": . .:.:"---'-

RIVER' SURFACE 
STATfON ELEV' 

(FEET) (FEET) 

O. 783.8 

100. 784.3 

200. 784.9 

300. 785.5 

400. 

450. 786,5 

500. 787.0 

600. 787.2 

CROSS 
SECTION 

AREA 
(SQ FTJ 

7070. 

'7070. 

7053. 

7032. 

CONVEY· 
MICE 

K 

649815. 

649815. 

647126. 

643960. 

7021. 642376. 

7692. 747396. 

10126. 1119461. 

11987. 1559843. 

VELOCITY 
HEAD 

(FEET) 

0.776Lj. 

O.776Lj. 

0.7803 

0.7849 

FRICTION' ALPHA. 
SLOPE 

0.005920 1.000 

0.005920 1.000 

0.0059691.000, 

0.006028 1.000 

0.7873 0.006058 1.000 

0.6560 0.004475 1.000 

0.3785 0.001197 0.999 

0.2701 0.001027 1.000 



T. V.S. If .. Safe lb;utdowft Im,lIl1ndmeRt &ele.ct Engineer. 
SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 

( ~tY\ t--
JANUARY 11, 1974 TAR· 

DISCHARGE IS 60000.000 CUBIC FEET/SECOND 

RIVER SURFACE CROSS CONVEY .. Vt:LOCITY FRICTION ALPHA 
STATION (LEV SEcTION ANCE HEAD SLOPE 

AREA K 
(FEET) (FEET) (SQ FT) ( FEET) 

o. 18~.2 195B. 790815. 0.8824 0.005755 0.999· 

100. 184.1 7958. 790875. 0.8824 0.005755 0.999 

200. 765.3 7904. 781937. 0.8946 0.005867 1.000 

300" 785.9 1837. 771026. 0.9099 0.006055 1.000 

i 400. 786.5 7797. 764473. 0.9193 0.006159 1.000 

450. 786.9 8669. 915016. 0.7402 0.004299 1.000 

500. 787.4 11006. 1354125. 0.4614 0.001963 1.000 

600. 181.6 12871. 1754974. 0.3373 O. 001168 0.999 



i 

i 

i 

SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 
P..Ij)Ject Engineer. 

JANUARY 11. 1974 TAR 

DISCHARGE IS 80000.000 CUBIC FEET/SECOND 

RIVER 
. STATION 

(FEET) 

o. 

100. 

200. 

300. 

'+00. 

'+50. 

500. 

600. 

SURFACE CROSS CONVEY ... 
ELEV SECTION ANCE 

K AREA 
(FEEn (SQ FTI 

78'+.6 9292. 10·22777. 

785.'+ 9292. 1022777. 

786,0 9319. 1027580. 

9.353. 1033872. 

787.2 9377. 1038290. 

787.6 10272. 1207763 .• 

12607. 1695722. 

788.5 1'+803. 2212054. 

VELOCITY 
HEAD 

FRICTION· 
SLOPE 

ALPHA 

1.1507 0.006118 0.999 

1.1507 0.006118 0.999 

1.1442 0.006061 1.000 

1.1358 0.005987 1.000 

.1.1300 0.005936 0.999 

0.9~17 0.004387 1.000 

0.6252 0.002225 0.999 

0.4534 0.001307 0.999 



r, ft S.I •• S~f8 Sbutd:;WD IrnDounalment 
Project Engrl'{eer 

i SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY. 
j PJ(IJ./ 

JANUARY 11. 1974 TAR 

DISCHARGE IS 100000.000 CUBIC FEET/SECOND 
.. --- .. _- --------- ._-- -

RIV.ER SURFACE CROSS CONVE'I'- VELOCITY FRICTION ALPHA 
STATION ELEV SEcTION ANCE HEAD SLOPE 

AREA K 
(FEET) (FEET' (St;) FT) (FEET, 

O. 785 ..... 10629. 1277991. 1.37 ........ 0.006122 1.000 

100. 786.0 10629. 1277997. 1.3744 0.006122 1.000 

200. 786.6 10656. 1283450. 1.3673 '0.006070 1.000 

300. 787.2 10693. 1290896. 1.3578 0.006000, 1.000 

i 400. 787,8 10722, 1296740, 1.3504 0.005946 '0.999 

450, 788.3 11625. 1482619. 1.1488 0.004549 0.999 

500. 788.8 14227. 2071307. 0.7671 0.002330 1.000 

600, 789.2 16364. 2610887. 0.5798 0.001466 1,000 



T. 11. S.I •• Safa Shutdown ImDoun4ment 
. Project EngIneer 

it SQUAW CREEK RESERVOIR EMERGENCY SPILLWAY 

JANUARY 11. 197~ TAR ' . ./ P t/l.l./ 

DISCHARGE IS 120000.000 CUBIC FEET/SECOND 
-----. ---- -_. 

RIVER SURFACE CROSS CONVEY .. VELOCITY FRICTION ALPHA 
STATION ELEV SECT·ION ANCE HEAD SLOPE 

AREA K 
(FEET) (FEET) (SQ FT) (FEET) 

O. 786.0 119&7. 1555536. 1.5612 0.005951 1.000 

100. 786.5 11961. 1555536. 1.5612 0.005951 1.000 

200, 787.1 11956. 1553189. 1.56LfO 0,0059(,9 1.000 

300, 161,7 119'+1. 1549909. 1,5660 0.OO599~ 1.000 

a 400, 788.3 11928. 15'1-1118. 1.5715 0.006016 1.000 

'+50, 188.8 12815. 171+2255. 1.3615 0.00'+743 0.999 

500. 789.'1- 15678. 2432315. 0.9096 0.00243". 1.0 a O. 

600. 789,9 1799'+. 305'+185. 0.6905 0.001543 1.000 

•• 



T. U. S.I ... 1lafe ShutdOlwn ImD!lDnlfmld 
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FREESE AND NICHOLS 
CONSULTI NG ENGINEERS DATE 8111176 

811 lAMAR ST. FORT WORTH, TEXAS 76102 

MEMORANDUM 

PROJECT Independent Review of Calculations 
Texas~UtiHties Services Inc~ .. SSI--Dam 

FROM Charlie M. Moore 

The SSI spillway channel haS been slightly redesigned from that of 
, 1973-74 (Section 1.7.B). This necessitated an independent review of 

design calculations in accordance with the Freese and Nichols Quality 
'Assurance Program, Paragraph 4.3.5 and Appendix C. 

I 'checked all design calculations and found them to be accurate and 
reliable. I verify the applicability of the engineering principles 
and concepts to the design and the accuracy of the computations. 

I have no comments and found no needed corrections to be made. 
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RoBERT S. GOOCH 

'lob· -' 

7/9/76 

Here is th e set of calculat~ohs ..." on SSI 
flood routing to reflect 

the wider Spillway 
revision to the 

such require an 

channel. They represent a 

Design Calculations • and as 

'independent review. I wondered 

Mo.ore might be able 'to do that. 
if Charlie 

If not, 
Tony Reid is probably 

the.only person in the 
office competent to do it. What is your 

Note that they also will need 
preference ? 

your' initials as sign th t 
a you concur with 

tile work. 

eVentually go 

The new calculations' should 

into the notebook. 
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FREESE AND NICHOLS 
CONSULTI NG ENG INE E RS DATE 8111176 

/""". 811 LAMAR ST. FORT WORTH, TEXAS 76102 

e 

i 

MEMORANDUM -

TO __ ~R~.~A~.~~T~h~o=m~p~so~n~.~I~ILI __________ ___ 

FROM Charlie M. Moore 

PROJECT Independent Review of Calculations 
Texas Utilities Services Inc.-55I Dam 

The SSI spillway channel has been slightly redesigned from that of 
'973~74 (Section 1.7.8). This necessitated an independent review of 
design calculations in accordance with -the Freese and Nichols Quality 
Assurance Program, Paragraph 4.3.5 and Appendix C. 

I checked all design calculations and found them to be accurate and 
reliable. I verify the applicability of the engineering principles 
and concepts to the design and the accuracy of the computations. 

I have no comments and found no needed corrections to be made. 

c~~c~ -yn. 7?1~ 

- From- th~ desk. ) 
ROBERT s. GOOCH1 

Bob: 
r---. 

7/9/76 

. ere is the set of calculations on SSI 
\ 

flood routing to reflect the wider spillway 

channel. They represent a revision to the 

Design calculations and as such require an 

independent review. I wondered if Charlie 

Moore might be able to do that. If not, 

Tony Reid is probably the only person in the 

office competent to do it. What is your 

preference? Note that they also will need 

your initials as sign that you concur with 

the work. 
• 

eventually 

The new calculations Sh1uld 

go into the- notebook. 

{! ~ 
0 .. C.J11~iff/11h 

--______ . ________ 1 
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Client yu / 5 . .T Date: (3 ·/0,,74 
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Title: IND£P£NIJENT CHECk. dr 

8y: _____ _ 

v 8M L 
WIND Ikto h/AV£ ricnod Approved _____ _ 

.. 
~ ... '~"-- '-~'.~-.- .... -~~~ ... -~'-~~' . --.~ .. -.~'".~. _ .. ' " .. ~ ~- -~~-~-~~~- _ .. -_ ... ~-~~ 

FrofYJ a v" ~u~1 . abserV:J,..J.. eJl1 '1-4 t~ ob""ou-s -I-J,o.f-
-the SCR doW' l).Ji II be subJe<:...-I- -/-:0 t?:(u~:h WOf"$e 

wc<ve ~;;+"O~ f{t-.o.VI +~e' SSI J s,0 17 /s 5tadied. 
The e~e.ci-, v e ~+c~ 1'5 de terfh 'l'1e.d qVld fhe 
wt'VJd 4Y1d 1A14Ve CAe:!i Of) 1.:5 s-flud;edfor -the wi(leJ 
in co;~c,aen..f VJI7"" t"~e pf'obable Y'Vlt.Ax~mum ~/ood q~~1 
+he pr-o ~~ble maX imum .w;Y\d. (r~)t-~. Corpj of Gy;r7eet'~ 

!:71. ///0-2-8.) / AClg, /.:y(;&, . 

.1., /lJe e~/,'v'e felch· is Je.JerIYJil"led . us/\'}5 5ever&4.1 
d ,·q.e'f'eYl-l ~ l\ (5Y")jY7eJ1 ~5 "on ihe o<::,cofJ?panyi V)~ fiElA.re, 
The ra.d iClY)S wJjid, 3' 'Ie -!he kr"je.sf +e~6~ afe aY"awYl 

tt:JJ1lo {he +tjlA re, The cO/JIl'tA/~I,'o)45 '$k+:s erre 
t;/ SCJ 4'~~Ae4 70 fh'5 shed. 

6-r.{ect,"ve Fe+Gh::: ''8600 .f+. (1,10 mil)' . 

.-LL, . The . Walle ()c+iol'\ +Or a 40 mph t,v;."d iV\ 
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b. 4veya3e depfh j':5 esfirno.tecl !mm Z'0~d .5heek 

-fo be D= 30 I 
C, M'nel fide fi,5e' (5) ~rom £X~;h;t 7 f,2=> 

S -< 0."' I 50 '-9'70re 
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FHEf;SE ANn NICHOLS 
CONSULTING ENGINEERS 

October 4, 1974 

FNT-1022 

Mr. Robert Caudle, P.E. 
Project Manager - Nuclear Plants 
Texas Utilities Services Inc. 
1506 Comnerce Street 
Dallas, 'Texas 75201 

Dear Mr. Caudle: 

!illA'J" w .• tln !.r: 
JAMf S Il tm:.IIOLG 
"onr~UI t tHC,lOLS 
u:r. II "nEc!;~r. 
ROSEll t S GOOCH 
JOF: PAUL JONtS 

JOt: 0 MAP(.5 
oor. C IILLtN 
ROBEFIT A. T ..... O"'tPSON III 
w r.nN£ST CLt:MtNT 

--- -----!t~'~fl~·;,°v"CC~&· ------

Re:. Potential tornado effect 
': on SSI 

At 'the ACRS subcommitt.ee meeting of September 18, 1974, Mr. r,tyer Bender 
asked whether a torn~do would cause serious sloshing in the Safe Shutdown 
Impoundment. Pursuant to his suggestion (see page 75 of the transcript), 
I have subsequently checked into the matter in greater detail. 

A tornado at ground' level , if passing across the impoundment, would tend 
to pick up water and form a waterspout. We have derived the proba9le 
volume of water entrainment per foot of travel for a design basis tornado 
assumed to be moving directly across the SSI. The resulting volume picked 
up by the funnel, using what we consider to be conservative assumptions, 
is less than the volume of water per foot of width in a typical 41 wave. 
We therefore conclude that there would be no significant problem of reservoir 
sloshing due to the tornado. 

Yours very truly, 

FREESE AND NICHOLS 

'~/"I , .. 
. '-" 

/ " , By· , 
Robert S. Goo ch-,----::P-. =E-. 

RSG:jd 

,,-,,~ . 

, ''",' r r , .• (,..~ 'i' " 1\ (.' ~ 

TELEPHONE 817 336·7161 811 LAMAR STflEET FORT WORTH, TEXAS 76102 

'7 ". (l, 11 ,.,('1 \ 1? ,-1.{ 4-
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EXAMPL.E: 

GIVEN: CD EMBANKMENT SL.OPE. COT a:::3 

® '. ® SPECIFIC GRAVITY OF ROCK. G:: 2.6 

@ WAVE HEIGI;iT, H:: 4 FT 

E-N'r£RING THESE VAL.UES IN THE NOMOGRAPH IN THE ORDE,R SHOWN. 

THE FOLL.OWiNG VALUES ARE OBTAINED: 

® MEDIAN ROCK SIZE. WI! = 116 l.B 

(2) RIPRAP THICKNESS. T:: 18 IN. 

RIPRAP GRADATION: 

WMAX = 4'WI! :464 LB 
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NOTE: THE THICKNESS. T, IS t 
1.5 TIMES THE AVERAGE .J 
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MEMORANDUM 
You. s. J~ .... •. ,',"i;';)' bpwn&me 

TO: R. A. Thompson, III 

FROM: Tom Strayhorn 

RE: S5I Sedimentation Check 

DATE: September 1, 1978 

In accordance with Appendix C of the Quality Assurance procedures 
report, this memo ;s hereby sUbmitted. 

The results of Mr. Charlie Moore's calculations on the SS! sedimen­
tation were reviewed .. The check calculations varied slightly from 
the original calculations but not significantly. 

'-7tmt~ 
TRS:pp 
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~--:--:~ ROAD' 
POPULATErl PLACES ____ . ____ 0 ~~ H.,~ 

OVN 500.000 .. __ LOS ANGELES ~~. 
lIio.ooo 10 r,llO.nIlO OMAHA Hard 
2!i,OOO 10 11l0.1I00 ________ GAlVESTON ~~'. 
~.OOO 10 .',.000 loramie 
I ,POO 10 5.000 Grgnd Coulee 
Les, t~.n 1.000 Sun Valley 

RAILROADS 
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Class of Stru~ture 
Ora' nage Area 

Conuolled 

Item 

Curve No. (l-Day)(AMC 
TC 

11) 

ELe •• tLon Top of Darn 
Elevation Crest Emergency Spillway 
Ela.ation ere.t Principal SpilLway 
El~vation Cr~.t ~we.t Ungated Outlet 
M.xi~um Height of Dam 
Vol~e of Fil~ 
Total Capacfty 

S~dlment fool (Lowe.t Ungated Out.let) 
Sediment Submerged 100 Year. 
S.dlMent Aerated 
Ir,r illatiOn lIater Supply 
Municlpal Water Supply fool 
Retarding Pool 

Surface Area 
Sediment Pool (Lowe.t Ungated Outlet) 
Sed1nlent Pool- (Princlpal Spwy. Cre.t) 
Irrigation lIater Supply 
Municipal Water SupplY 
Rctarding Pool 

Principal Spillway 
RaLnfall VolUMe (Areal)(l-Oay) 
Rainfall Volume (Areal)(lO-oay) 
Runoff Volume (lO-oay) 
Capacity (Ma~[mum) 
Frequency Oper3tlon - Emer. SpUIIJay 
Size of Conduit 

Emerg~ncy Spl1iIJay 
Rainfall Volume (ESII)(Areal) 
Runo f f Vo hone (t::SH) 
Type 
Batt., .. Width 
VeLocity or Flow eVe) 
Slope of Exit Channel 
Maxim~ Water Surface &lev. 

Freeboard 
Ra in fa 11 VoLume (FH)(Areal) 
Runoff Vo lUDIe (FI!) 
Maximum Water Surface ELevation 

Capacity Equivalents 
Sed ime:! t Va 1ume 
\later Supply 
Retarding Volume 

e) 

TABLE 3 - STRUCTURAL DATA - STRUCTURES WITH PLANNED STORAGE CAPACITY 
Paluxy River Watershed, Texas 

Unit 

Sq. Hi. 
Sq. Ml. 

Mrs. 
Ft. 
n. 
n. 
Ft. 
Fr. 

1 

.. 
3.90 

74 
1.44 

1239.3 
1234.0 
1215.5 
1215.S 

3.06 

75 
1. 71, 

L229.3 
1224.0 
L20S.8 
1205.8 

46 

_3_. 

" 2.40 

75 
1.50 

L233.1 
1227.5 
1212.2 
1212.2 

50 

4 

" 2.11 

75 
1.50 

lL94.5 
LlS9.0 
1173.2 
1173.2 

Structure Number 
5 

a 
4.34 

75 
2.40 

1182.0 
1177 .0 
1158.1 
U5B.l 

6 

.. 
4.84 

n 
1.94 

1192.8 
1187.0 
1167.8 
1167.8 

54 
Cu. Yd •• 
Ac. Fr. 
Ac. Ft. 
Ac. Fr. 
Ac. Ft. 
Ac. Ft. 
Ac. Ft. 
Ac. Ft.. 

51 
120, )00 

1,040 
137 
137 
23 

L69,700 L07 ~69.P 
~S_: 

42 
120,400 

60 
L82, BOO 

1,128 
153 
153 

18 

196,000 

Acres 
Acre. 
Acres 
Acres 
Acre. 

In. 
tn. 
tn. 
C.P.S. 
7. Chance 
In. 

In. 
In. 

Ft. 
Fr./See. 
Fe./Ft. 
Ft. 

tn. 
tn. 
Ft. 

In. 
In. 
In. 

8S0 

24 
24 

79 

8.45 
13.60 
6.81 

75 
1.9 

24 

6.70 
3.78 
Veg. 

120 
o 

0.140 

13.80 
10.33 

1039.3 

.77 

4.23 

"''1''1 

806 
102 9)" 
102 93' 

18 17 

686 435 

20 16 
20 16 

60 45 

8.10 6,1,0 
13.50 12:LO 

6.93 6.00 
75 76 

2.0 3.9 
24 24 

6.70 6.70 
3.88 3.88 
Veil· Veg. 

100 80 
0 1 

O.QlL 0.071 

13.80 !J.80 
10.47 10.47 

1029.3 1233.1 

.74 .86 

) 4.20 3.40 

cJ ; 'I ..- ,- () .-~ 

473 
74 
74 
13 

J86 

15 
15 

15 

7.50 
12.20 

6.15 
12 

3.S 
24 

6.70 
3.88 
Veg. 

. 80 
o 

0.093 

13.80 
10.47 

1194.5 

.77 

3.43 

:I.vl 

957 

25 
25 

83 

8.20 
13.30 
6.66 

Sl 
2.2 

24 

6.70 
3.88 
'{ego 

160 
o 

0.059 

13.80 
10.47 

"1182.0 

.74 

4.13 

O.,!,,'f-

1,211 
150 
150 

23 

1,038 

24 
21, 

88 

7.S0 
12.70 

6.11 
75 

2.9 
24 

6.70 
3.8S 
Veg. 

130 
a 

O. L40 

13.80 
10.47 

1192.8 

.67 

4.02 

19,3", 

7 

b 
n.94 

75 
3.70 

10n.7 
1066.3 
1047.2 
101,4.8 

50 
462,100 

3,566 
200 
376 

51 

3,139 

58 
81 

25S 

8.22 
13.55 
6.28 

192 
2".0 

36 

9.31 
6.23 
Veg. 

350 
5.6 

0.024 
1068. I 

20.59 
17.07 

1073.7 

.67 

4.93 

8 

.. 
2.02 

75 
1.07 

1101. Z 
1098.0 
1082.3 
1082.3 

40 
104,000 

711 
71 
71 
9 

63L 

13 
13 

74 

10.70 
).7 .20 
10.35 

73 
0.1, 

24 

6.70 
3.S8 
Veg. 

100 
0 

0.027 

13.80 
10.47 

1101.2 

.74 
-' 

5.86 

• ) ~.~ 

" 3.04 

7S 
1. 57 

1168.9 
1163.0 
1147.7 
1147.7 

45 
LOS, ~OO, 

'.709.' 
14& 
146 

IB 

545 

20 
20 

54 

7.40 
12.00 
5.76 

72 
4.0 

24 

6.70 
3.B8 
V,,~. 

LOO 
o 

0.082 

13.80 
10.1,7 
116~.9 

1.01 

3.36 

v·~'p cJ .. H~ o.5~ 
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TABU; 3 • STRUcrURAL DATA· STRUCTURES WITH PLANNED STORACE CAPACITY ~. continued 
Paluxy River Watershed, Texas 

Structure Number 
Item Unit 10 11 12 13 14 15 16 17 18 

Ctass of S·cructure a a a a a a • • b 
Drainage. Area Sq. Mi. 2.01 1.39 4.51 12.00 3.91 12.31 4.87 20.61 23.61 

Controlled Sq. Mi. 20.61 
Curve No. (l~Day)(AMC II) 75 75 76 75 75 75 15 75 75 
TC Hu. 1. 17 .84 2.00 3.06 1. 57 3.90 1. 65 3.85 5.48 

Elevation Top of Dam Ft. to91.7 1017.1 1111.B 998.6 996.5 925.0 873.3 1069.4 904.7 
Elevation Crest Em~r&ency Spill~ay Ft. 1086.5 1012.5 1106.0 992:0 991.0 .iO 918.0 867.0 1059.0 893.5 
El~vatlon Crest Principal Spillway Ft. t073.7 997.9. 1088.1 974.1 975.4 897.2 850.0 1035.2 811.3 
Elevation Crest Lowest Ungated Outlet Ft. 1073.7 997.9 1088.1 971.8 975.4 896.9 850.0 1035.2 864.7 
Ma"iOlUIII Height of Dalll Ft. 39 40 46 54 42 .53 50 74 66 
Volume of Fill Cu. Yds. 73,9Q~ ,63,300 136,700 277,100 134,800 227,300 221,400 444,000 533, sao 
Total Capacity Ac. Ft. 438 294 1,155 2,798 961 2.,468 1,408 5,200 6,OH 

Sedim~nt Pool (Lowest Ungated Outlet) Ac. Pt. "65 42 Hl 200 113 200 200 
Sediment Subm~rged 100 ~eBr. Ac. Ft". 65 42 111 307 113 217 200 681 736 
Sediment Aerated At. Ft. S 3 12 26 8, 19 23 77 61 
Irrigation Water Supply Ac. Fe. 96 326 
Municipal ~ater Supply Ac. Ft. 
Retudlng Pool At. Ft. 365 249 1,032 

Surface Area 
2,1165 846 2,232 1,089 4,1~6 5,214 

SedLment Pool (Lowest Uogated Outlet) Acres 14 8 25 36 20 42 53 
Sediment Pool (Principal Spwy. Crest) Acres 14 8 25 54 20 43 112 
Irrigation Wat~r Supply Acres 39 103 
Municipal Water Supply Acres 
Re tard Ing Pool Acre. 45 29 100 235 99 186 93 267 378 

Pr Lllcipal Spillway 
·Rainfa11 Vo1U111e (Areal}(l~Day) ltl. 7.40 7.60 7.95 8.20 8.00 7.60 7.90 7.80 8.50 
Rainfall Volume (Areal)(lO~Day) In. 12.00 12.40 12.90 13.20 13.00 12..40 12.80 13.00 14.00 
Runoff V~lume (lO·Day) In. 6.01 6 .• 46 6.64 6.03 6.46 5.47 . 6.24 5.68 6.32 
Capac 1 ty (Maximum) C.P.S. 69 70 73 202 73 200 73 218 545 
Frequency Operation - Emer. Spillway 7. Chance 4.0 3.4 2.6 2.3 2.5 3.4 2.7 2.4 1.4 
S iz~ of Conduit In. 24 24 24 36 24 36 24 36 1I48x48 

Emergellcy Spillway 
Raiura 11 Vol.ume (ESH) (Areal) In. 6.70 6.70 6.70 6.63 6.70 '6.60 6.70 6.45 8.31 
Runoff Volume (ESH) In. 3.88 3.88 3.99 3.8Z 1.B8 3.79 3.88 3.67 5.32 
Type Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg. Veg. 
Bottom WIdth Ft. 70 80 100 200 100 200 100 300 400 
Velociey of Flow (Ve) n./Sec.. a a 0 a 0 2.4 a 0 8.2 
Slope of E~it Channel n./n. 0.059 0.079 0.095 0.049 0.079 0.039 0.114 0.060 0.050 
Ma~~um Water Surface Elevation Ft. 918.5 896.0 

Freeboard 
Rainfall Volume (FH)(Areal) In. 13.80 13.aO 13.80 13.66 13.80 13.59 13.80 18.20 18.20 
Runoff Volume (FH) In. 10.47 10.47 10.62 10.34 10.47 10.27 10.47 14.13 14.13 
Maximum Water Surface Elevation Ft. 1091. 7 1017 .1 1111. 8 998.6 996.5 925.0 8n.3 1069.4 904.7 

Capacity Equivalent. 
Sediment Volume In. .68 .61 .51 .52 .58 .36 .86 .69 .65 
Water Supply Volume In. ~. .37 .30 
Retarding Volume In. 3.40 3.36 4.29 3.85 4.06 3.40 4.19 3.74 4.25 

!/ Dimensions of a square or rectangular cOlldu.lt. 
C.3.'- ~ .. ~~ t),).. 7 iif } 6- 0 . .51 0.1 q Cd'& v .. ~7 ;~ .3 ,.." 

T. It. So. I .. - Sa:e 5lUltdtlYiD lmDDundmeDt -~ ... . '. 
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TABLE) - S't"kuC'rURAL IlATA .. STRUC·,UR.:S Wt.1'H PlANNED STORAGE CAl'ACI'l"Y • ~.jntl11ued 
---'---.' . - hlu';;: Rivet· -ii;;t:e~~hed~ Texas 

----.---. -. ----- - -- .--- .- -- - ... - .-- -.. _-. --St-;ucture Number 

________ ... I-':.te::;m:::.. _____ . ___ .. _:_~J __ .~_._L . __ ~~-:i_"_':-.-LC_-:j-:._~.-22·_ .. _:_.21 ___ :_._.~!!:_. 25 

~ 

1 
~ 
~ 

Cl .... at SCru.:ture 
Ora {nage Area 

Controlled 
Curve No. (l-Day)(AMC II) 
TC 

El~vation Top of Dam 
Ele)lacioll Crest Emo!rgency Spillway 
Elevation Crest Prinelpal Spillway 
Elevation Crest Lo~e.t Ungated Outlet 
H"xi •• urn Heigi.~ of Da", 
V<>lurne of Fill 
Tot .. l Capacity 

Sedbnent Pool (Lo'l~.t Ungaced Outlet) 
SedIment Submerged luO'Years 
Sediment Aerated 
Irrigation Water Supply 
Hunidpal lIat .. r Supply 
Retarding Pool 

Surfa&;e Area 
Sediment Pool (~est Ungated Outlet) 
Sedlment Pool (Principal Sp'ly. Crest) 
Irrigation Water Supply 
Municipal Water Supply 
Retarding Pool 

Principal Spill'lay 
Rainfall Volu=e (Areal)(l-Day) 
Rainfall Volume (Areal)(lO-Day) 
R41)off Volu=e (IO-Day) . 
Capacity (loIaxlmum) 
Frequo!ncy Operation - Emer. Spil1'lay 
She of Conduit 

£m~rgency Spillway 
Rainfall Volume (ESH)(Areal) 
Rune ff VolLr.le (ESII) 
Type 
BottolD Width 
V~lecity of Flo~ (Ve ) 
Slope of Exit Channel 
Maximum Water Surface 

Freeboard 
£lev. 

Rainfall Volume (FH)(Areal) 
Runoff Volume (PH) 
!laximum loIater Surface Elevation 

Capdcity Equivalents 
S"di.,...nt Volume 

C> Water Supply Volume 

Sq. Mi. 
S<t.. Mi. 

Hr •• 
Ft. 
Ft • 
Ft. 
Ft. 
Ft. 
Cu. Yds • 
I.e. Ft. 
Ae. Ft. 
Ac. Ft. 
Ac_ Ft. 
Ae. Ft. 
Ae. Ft. 
Ac. Ft. 

A~re5 

Acres 
Acres 
Acres 
Acres 

In. 
In. 
In. 
C.F.S. 
:x. Chance 
In. 

In. 
In. 

Ft. 
Ft./Sec. 
Ft./Ft. 
Ft. 

In. 
In. 
Ft. 

In. 
In. 
In. Retarding Vol~e 

." .!I Dimensions of a square or rectangular conduit. 

a 
ll.36 

77 
3.10 

1049.8 
1042.5 
1016.5 
1015.4 

62 
298,100 

2,811 
200 
236 

31 

2,544 

34 
38 

172 

7.90 
12.80 

6.19 
133 
2.8 

)0 

6.63 
4.03 
Veg. 

200 
o 

0.114 

13.76 
10.73 

1049.8 

.44 

4.20 

a 
17.89 

76 
3.23 

985.7 
977.0 
947.5 
940.8 

72 
376,400 

4,446 
200 
534 
48 

3,864 

36 
65 

220 

8.00 
13.20 
6.16 

215 
2.3 

36 

6.53 
3.84 
Veg. 
250 

o 
0.074 

14.19 
11.00 
985.7 

.61 

4.05 

a. 
15.62 

79 
2.86 

1036.2 
1028.0 
997.0 
990.2 

72 
195,850 

4, )2t, 

:l00 
517 
41 

3,IM 

35 
56 

209 

B.20 
13.50 
6.97 

214 
1.9 

36 

6.60 
4.22 
Veg. 

2.50 
o 

0.127 

14.19 
11.43 

1036.2 

.67 

4.52 

a 
16.16 
n. Sl 

75 
4.31 

806.7 
800_5 
783.5 
779.8 

56 
270,900 

4,136 
200 
506 
44 

3,586 

70 
105 

331 

8.08 
13.46 

6.10 
610 
2.0 

1/4Bx54 

9·.22 
6.15 
Veg. 
sao 
6.8 

0.040 
802.6 

14.19 
10.85 
806.7 

.63 

4.11 

a 
4.64 

77 
2.20 

970.0 
964.5 
939.2 
939.2 

57 
197,200 

1,292 
181 
181 

15 

1,(196 

22 
22 

71 

8.15 
13.20 
7.02 

79 
2.4 

24 

6.70 
4.09 
Veg. 

160 
o 

0_139 

13.80 
10.77 
970.0 

.79 

4.43 

.. 
6.29 

J5 
1.92 

856.7 
850.5 
831. 7 
830.4 

54 
185,600 

1,617 
200 

a, 
11.44: 

76 
2.72 

845.7 
838.5 
813.0 
809.6 

61 
342,100 

3,148· 
200 
342. 

30 
'245 .: 7' ... 

.!..7~-7 

1,345 

31 
JS 

125 

7.60 
12.50 
5.86 

74 
3.2 

24 

6.70 
3.88 
Veg. 

ISO 
o 

0.058 

13.BO 
10.47 
856.7 

.Bl 

4.01 

2,776 

36 
49 

181 

8.40 
13.70 

6.71 
131 
1.9 

30 

6.63 
3.93 
Veg. 

200 
a 

0.056 

13.67 
10.49 
845.7 

.61 

4.55 

26 
c 

13.32 

77 
2.73 

778.4 
165.8 
741.5 
74L5 

80 
609,900 

4,756 

341 
21 

700 
3,694 

85 
229 

9.38 
15.25 
7.92 

215 
1.0 

36 

12.84 
9.85 
Veg_ 

400 
10.0 

0_023 
770.8 

30.08 
26.77 
778.4 

.51 

.98 
5.20 

• ) 

Total 

219. 18 

6,356,850 
57,458 
),438 
6,676 

684 
422 
700 

48,976 

677 
B84 
142 

85 
3,746 

• • 

k 
January 1972 
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SITE NUM8ERS AND DRAINAGE AREA IN ACRES 

Number Ac;res 

I 
Number Acres 

I 2,496 ,4 2.502 
2 1.958 15 7,878 

:3 1,536 16 3,117 
4 1,350 17 13,190 

5 2.778 18 14.720 
6 3.098 19 7.270 

7. 7.642 20 11,450 
]20 10' 

B 1,293 21 9,997 

9 1.946 22 10,470 
10 1.286 23 2.970 
II 890 24 4,026 9']"05' 

12 2,686 25 7.322 
13 7,6B() 26 8,525 

A 
L Pol"C:Of"IIc.' PrOI~"tlC'" 
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Client T!J5I Date: g~/o~ 71-

Proj eet ----.5....L5=.c::::::r~(j);;i;L_--'a""""-=O(YlL:....:..:...:.tY)~~:..J...(l'--"'c."-.!...h:...s;.e~_+A~~~k--- By: _____ _ 

Title: " 5Dj/1 w~v Rcd·irg-
I L II • I ooepel"ldel1f Cnec <.. 

v " R;v\L 
Approved ______ _ i 

Project Engineer 

__ " " ___ - Th::'sV'" e=---___ t"esul/~"" qre. 

i 

• 

h. Prepa(tA-//()" . of 

55I SPILLWAY CO/~p!)rER 

~TAT'ON 'STATIO/j 

(Of0 0 0-100 
fol/o 0-150 
Sifpo /-100 
4f6 D 2toO 
3+t;.o 3fOO 
2-160 4+00 

C~'fyJpl/.f-€r )(\ pc.. + cq,d.s 

FI..£V. C HFl/'v;'-v' cL. 

BOTTO/'/!, 

7;;t/.30 
7bL6,45" 

7bB·00 
76&,,90 

769,;;'0 
769.50 

BonOM 
W,DTH 

4'0/ 

40' 

The :side :;/o?e qre 2. H " I V Ot,/lj ~ 
o-f 0.040 t's bSoPd. The prepa'rr:'J/"oY! 

('/Ianni Ylj:..r n 
,c;Jf fh~ c~ 'fd 

j ~ .s h 0 VJ;-. 0(/1 -; /~ C'.-' .:..1-Ir;c.h ed P46 e. " 

Vis. £/ev Yc Gte Rf)NG£ or 
5cR. Q 

790 2/.7 ;20)000 /000 ";0 2 0°00 
7B's 20,1 /20°00 j{)OO fo 20; 000 

7130 f'3,7 )20°00 1000 fo ;:0000 
I 

767 I g.'7 l. -0 Of)" /000 to 20000 
c::. J ) 

7f3b (7.l >zo, oaf) /000 fJ Z000cJ 
70S J~./ 72 0,CbO .500 tcJ 20 000 

! 

764" /S",7 >20000 ':'?:)O 1 0 20000 
) I 

783 /4,7 /8)500 ... ?:>,J fo 18500 

Freese OBSOLETE - <J76.f. nr.c. IK"HlJIS 
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Client IUSI Date: 6-10-7<1 

Project S5I {fi L6rnma YlChe !Pak. By: 
Title: ~ '11 F(;' +' v Rt~L-... 2F' VJtC( ~, I r~ -

I oQeJ)e~,de'.IY1+ Cbec.\<:.. Ap'proved 
Protect Engineer 

-- --- . .- -- ----
.~ 

··-~l~L~. -¥c .he(C RPNG"~' -or 
5(R OJ 

762 13.7 /0:300 .svo {o/6300 
) 

7'01 127 /4200 SOD +0 1420'0 

7erJ //,7 /2300 500 1'0 12300 

77"~ /0.7 '-1 -' /0500 500 10 (0500 

77'3 5,7 6'1.)0 0 soO 10 ~-eOD 

777 13·7 7200 SoO +0 120-0 
77b 7·7 5900 .Soo To 59DO 

77'S 6,1 46CJO Soo 10 1600 

c. Th~ ac:..iudl COI'JJjXA-Ier run w;+~ {he I'esoll ... s-

·ore OVI .skzef #'17. For c;c.-Io,~J COfY}?fAJel" rlJ.r:5 see 
ac.compa.JI'IY;"5 (lo1c.hcvk) "C-ornpv.+er R"vi".:5 h, 

(j) the res~/-f~ a 6 obia i ned 
fhe C(rC/)Y)Jp'YlYln:; 9~ph OVId 

Freese 

6'('i8i",c~/. 

~ Tnll~h1£1,..,9rapA 
//;~~J,on 
(JO chc,I'IJe ;.1 

IH:J ClW:U~ EMiNlRS 

Nichols 

ob40ir1e6 is VeT! 
f S ill -lht2 0 r der 
'I j", ,~r 0 i Y'r; I ;~ 

ore pI crffecJ a ~ 
cOl}. Fyed -to fh.~_ 
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c;lre. o45.s1A1"/.',~,j O,k. 
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