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jy,ATER. SURFACE-ELEVATION AND ENERGY GRADIENT AT THE SIARTING CROSS-SECTION-OF A 
STREAM OETERMINEO BY AN INTERATIVE•PROCEDURE USING THE•sfANDARD STEP METHOD.' 
COMPUTATIONAL PROCEOURErORMULATEO AND COMPUTER,PROGRAM WRITTEN BY 
DR, XHIRANJIB K,, SARKAR* P, E» . „. „ , w . 
D'ALTON ** OALTON *' LITTLE « NEWPORT, BETHESOA, MARYLANDt 

. — : : — i i , ——: 

RANDOLPH VESTAL •008666670 

? -

THE DATA ARE REPRODUCED AS FOLLOWS. 

QT- ^ 6^2c 00 1 1 7 9 , 0 0 I'fSS.OO 22U0 .00 
NC ,1360 ,1360 .0610 - .10.00 .3000 
XI .202.0.0.00 .. \2 1 0 8 8 . 0 0 1125.00. . , 0 . . . 0 . 0 . . _ : ...-. 
GR ' 6 5 9 . 8 0 1 0 0 0 . 0 0 6 5 4 . 3 0 1 0 2 0 . 0 0 6 4 7 . 5 0 10<»0.00 6 4 6 . 4 0 1050 .00 ' 6 4 4 . 2 0 1088 .00 

642*00 1 0 9 0 . 0 0 6 4 1 . 5 0 n 2 4 - 0 0 6 4 6 . 1 0 . 1125 .00 6 5 0 . 4 0 1 1 5 0 . 0 0 \ - 6 5 2 . 0 0 1 1 6 5 . 0 0 V 
• 6.55.00 ... 1 1 7 0 . 0 0 • 65B.40 , 11*51,00 . " . .' ,. „, , ,• . 1 . . 

ELMiNi 1) 6 4 1 . 5 0 
NC .1360 .1360 .0610 .1000 .3000 
XI , -192.0000 . . - 1 0 1 0 5 7 . 0 0 .1084 ,00 . . . 4 0 0 . 0 0 ., _ 0 . . 0 . .^. ; •.. „, ..;. ..:,._.„ 
GR 6 5 9 . 1 0 ' 1 0 0 0 . 0 0 6 4 8 . 9 0 1 0 3 6 . 0 0 6 4 7 . 8 0 1 0 5 0 . 0 0 6 4 6 . 2 0 1057 .00 6 4 5 . 0 0 •• 1.060.00 

6 4 5 . 3 0 1 0 7 5 . 0 0 ' 6 4 8 . 9 0 108*+.00 6 5 3 . 3 0 1087 .00 • 6 5 4 . 4 0 1 1 0 0 . 0 0 - .660 .20 1 1 2 8 . 0 0 
ELM.I.N( 2) 6 4 5 . 0 0 ' .• . • • . .. .-. 
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;..;^^, *A"î r-- ; — 

r 
:«ES.ULTS...AFiE:.PRINTED.AS .FOLLOWS, . . : _ . : : /. : . " . 
A O D I T I O N A L INFORMATION OTHER THAN THOSE PRiNTEDi IF -DESIREDf MAY BE 

OBTAINED BY INCOPRORATIMG ADDITIONAL PRINT STATEMENTS IN THE MAIN PROGRAM, 

I 14 

( 

6^2,50 

645.16 

6'^5.32 

503.58 • 647.50 , 16312.59 

A342.35 

61B0.11 

6710.96 

647,50 16312.59 

647.50; 16312.59 

647.50 16312.59 

645.16 

645,3£ 

645-, 36 

4342.35 

6180.11 

644,52. 16312,59 . 6896,1ft 

6896,10 

6f l96.1f l 

•6710.96 6896', 1 a 

-."•:.:.:yy^< 

m 
• ' " - I 

'•0-

- t i 

NO', OF TRIALS FOR CONVEYANCC BALANCING AT DOWNSTREAM SECTION s. 6 DIS= 642.0. . 

DISCHARGE - 64H.0 TRIAL N0,= 1 OIFF, BET. TWO SUCC. WATER EL,= -.H93 WSELU) = 645.365 WSEL(2) .= 64fi.8V9 

•.*••-• 1 

k 

SECTION NUMBER = 2 0 2 , 0 0 

WSEL EG HV . QLOB 
6 4 5 . 3 6 .068?B6 .370006 8 , 

OCH • OROBVLOB VCH VROH ALPHA NCL NC NCR 
6 3 4 . 0 . , 7 1 3 4 . 9 1 0 0 . 1 .144 . 1 1 - 1 

SECTION NUMBER = 192.00 

j" ' WSEL EG HV QLOB 
!•!„ .648.88 .022231 .819395, 33, 

OCH 0R08VL0B VCH VROU ALPHA NCL . NC NCR 
609. 0. 1,609 7,445 0. 1.340 1 I . ... 0 

DISCHARGE = 642.0 TRIAL N0.= 2 DIFFf BET, TWO SUCC. WATER EL,= -.56^ WSEL (1) = 644,472 WSEL(2)= 649,457 

<»> 

« k 

n ) 

1 ^ 

» 
• 

• 

i -

; . . ' ;; 

- • 

SECTION NUMBER 

• WSEL EG 
..6Af*»̂ '̂  .023238 

.....SECTION NUMBER. 

= 202,00 

HV QLOB 
.690681 p 

= • 192,00 

OCH OROBVLOB VCH VROB ALPHA NCL . • NC : NCR . . 
6 4 2 , • 0 . , 4 4 0 6 . 6 6 7 0 , 1-.012 . V. 1 • 1 ' 

; J . " ^ 

k'1 ' 



' - - fc^ L _ l l * , 

_. WSEL. . EO HV QLOB 
fc^q.AA . . 011770 . 5 3 2 2 7 9 5 0 . 

OCH QHOeVLOB -.VCH . VWOB ALPHA NCL NC ,. NCR 
5 9 2 . 0 . 1.504 • b . 0 7 8 . 3 4 5 1.420 " 1 1 

, .DISCHARGE.= , - 6 4 2 . 0 TIBIAL N0.= ^ 3 D I F F t SET, TWO SUCC WATER t L . = 1.-043 W S E U n ) , = 6 4 3 . 9 0 8 . WSEL.i.2) = 6 5 0 . 5 1 0 

...seCIiPM NUMBEH = 20?.0.0 .. , . , , ".: . .. 

JJL 

WSEL , EG . , HV . OLOS . , OCH 
643 . 91 , 0 5 0 2 0 a i . 1 1 9 1 8 8 0 . 642, 

QROHVLOH 
0* 0 . 

VCH VkOB ALPHA . - NCL 
8 . 4 8 4 0 . 1.000 

NC NCR 
a. 

01.-

SECriON NUMBER = 1 9 2 . 0 0 

WSfcL EG HV • QLOH 
bbO^bl . 004605 . 2 8 2 2 2 5 7 ^ . 

OCH QROBVLOB ^Ch VROB ALPHA NCL 
5 6 7 . 0 . 1.250 4 . 5 0 9 . 4 3 8 1.525 

N; NCR 

DISCHARGE = 6 4 ? , 0 TRIAL ^00.= u D I F F . BET. TWO SUCC. WATE^̂  £ L . = . 4 7 3 WSEL (1 ) = 6 4 4 . 9 5 2 WSEL(2) = 6 5 0 . 2 1 3 

a 

i .'l 
<V 

«* 

'A' 

SECTION NUMBER = 2 0 2 . 0 0 

WSEL EG HV OLOd 
6 4 i K y s .013375 ,4870"10 lU 

SEC1ION NUMBER = 19?-,00 

WSEL EG HV QLOB 
650 .21 .005862 . 3 3 2 2 1 2 6 8 . 

QCH ORUHVLOH VCH VROB ALPHA NCL 
6 3 9 . 0^ .657 5 . t i l l 0 . 1 .071 

OCH (iROBVLOH VCH VROH AL°HA NCL 
5 7 4 , 0 , 1,320 4 , 8 6 9 . 4 3 1 1.49*^ 

NC 

NC 

NCR 

NCR 

i r ! 

i . i 

<4-

'JISCHARGF = 642.0 THIAL N0.= 5 DIFF. BET. TWO SUCC, WATER FL.= -.737 wSbL(l) = 645.424 WSEL(2) = 640.990 f 1 

SECTION NUMBER = 2 0 2 . 0 0 % 

WSEL EG- HV ^1L0B 
64S.45 . 008298 . 3 5 6 1 8 9 9 . 

OCH QROHVLOH VCH VROB ALPHA NCL 
6 3 3 , 0 , ,717 4 , 8 2 1 0 . 1 .156 

.t 

NC NCR % 

V 

I.:; 



# 1 

r. 

r ^ ^ 

I I,.SECTION.NUMBER = 1 9 2 . 0 0 * • 

l . . . WSEL. .... EG.. . HV. . QLOB 
i 6 4 8 . 9 9 .019560 .750A29 36 

QCH . . tlROBVLOb , . VCH VROB , ALPHA NCL NC , .. NCH.. ,. .. 
606. . 0 . 1 .591 7 . U 3 . 132 1 .358 • 1 . 1 . 1 

; ; _ -DISCHAKGE = , 6 ^ 2 . 0 TRIAL N0..= .6 . D I F K * HET. TWO SUCC. WATEH* E L . = . - - . 7 4 1 W5tL (1.1. =. 6 4 4 . 6 8 8 . WSELt2)...= ,649.2d0 

. . -SECTION, NUMbER = . 2 0 2 . 0 0 . . . . , . . . • ,. 

; " ' - .WSEL- .. EG , . MV QLOB . OCH . OrtOBVLOB VCH VROB, ALPHA, NCL NC, .NCR .. " ._ 

6 4 4 - 6 9 .017946 . 587426 U 6 4 1 . 0 . . 5 7 1 ' 6 . 1 5 2 0 . 1 .034 l ' 1 I 

H* 

SECTION NUMBER = 192.00 

WSEL EG HV QLOB 
649.28 .014149 .602873 45. 

OCH QROBVLOH VCH V^OH ALPHA NCL 
597. 0, 1.542 b.444 .293 1.39S 

• N C NCR 

OISCHaw&e = 6 4 2 . 0 TRIAL N0.= 7 D I F F , HET. TWO SUCC, WATER E L . = . 7 1 9 WSEL(1) • = 6 4 3 . 9 4 6 wS£L(2 ) = 6 5 0 . 2 8 4 

SEC r ION NUM^̂ ER = 2 0 2 . 0 0 

WSEL EG HV OLOH 
6^3.95 .0^74241.079522 0 

OCH OROBVLOb 
642. 0. 0. 

VCH VROB ALPHA NCL 
B.333 0. 1.000 

NC NCP 

r 

SECTION UUMBER = 192.00 

WSEL Eb • HV QLOB OCH OROBVLOB VCH VROH . ALPHA NCL NC 
650.2B -005526 .319235 70. 572. 0. 1.303 4,/79 .433 1.505 1 

NCP 
1 \ 

DISCHARGE = 6 4 2 . 0 TRIAL N0.= B D I F F . BET. TWO SUCC. V.'ATER E L . = . 7 3 6 ^SEL (1 ) ' = 6 4 4 . 6 6 5 WS£L(21 = 6 5 0 . 4 1 5 

SECTION NUMBER = 2 0 2 . 0 0 

^ i ' I 
" v . . . 

• : , : * 1 

• < S ' . 

o f 

!• I 

*̂ 4, 

1 . I 

I _. I 
v*,. 

' • f 

<a 

^ 
..^„1„.|J 



<B 

It 

r. '. 

"7* 
i WSEL EG • HV , QLOB 
; •.f.ffA.-êe .018^26 ,597285 1 

' L. SECT ! OH. NUMBER. = 192*00. 

•;...._ WSEL • EG HV . QLOB 
bbO.i*? ,00^965 ,29692^ 72 

QCH OROBVLOb VCH VKOB ALPHA . NCL 
641, 0, .560 .6.20J 0. 1.031 

NC NCR 

•^-TN 

. 1 

,OCH OHOBVLOB _ . . VCH VkOB ALPHA NCL 
5b9. 0. 1,272 4,619 ,436 1.517 

NC .NCR 

^ 

DISCHARGE = 6 4 2 , 0 . TRIAL N 0 . = . 9 . D i r F i BET. TWO 5UCC. WATER EL . = - . 5 4 5 . W S E L ( l ) =. 645 ,4 ,0 .1 . WSEL (2)...= , .649,17^.. . 

SECTION NUMBER .= 202.00 

-V.SEL .EG HV QLOB ' OCH . OROBVLOB VCH VROB ALPHA NCL . . NC . . NCR. 
645.40 .008487 .361566 9. 633. 0. .716 4,856 0. 1.151 1 . 1 1 

SECTION NUMBER = " 192.00 

.WSEL EG HV QLOB 
h49.17 .015887 ,652017 42. 

OCH OROBVLOB VCH VKOB ALPHA NCL 
600. 0. 1.563 6.6H6 .249 . 1,3«4 

NC NCR 

UISCHAROE = 642.0 TRIAL N0.= 10 OIFK, BET. TWO SUCC. WATER.EL.= -.7>i5 WSEL (1 ) = b44.B56- W5EL(2) = 649,185 

Sf-'CTION NUMBER = 202.00 

WSEL EG HV (JLOB 
644*86 .014841 .520647 2, 

•/:,$/ SECTION NUMBER =' 192.00 

WSEL EG HV OLOH 
&49,18 .015691 .64b559 42. 

OCH OROBVLOB VCH VROB ALPHA NCI 
640. 0. ,63? 5.797 0, 1.057 

NC NCR 

OCH OROBVLOB VCM VROB- ALPHft NCL 
600, 0, 1.561 6,660 .255 1.JB6 

NC NCR 
1 1 

fr • ., DISCHARGE = 6 4 2 - 0 TRIAL N 0 . = U O l F F i BET. TWO SUCC. WATER £ L , = , 3 6 6 WSFL ( D = 6 4 4 . 0 7 1 WSEL(2) = 650 .060 

f ' 

0 

I i 

&) 

-a 

I -• i 
I . ; . 

i:U' 

a-

1 \'^t 

%. 

.'%. 

t) 



r"—' 

•4 
•; SECTION NUMBER = 202.00 

\ ; 
WSEL EG HV QLOH 

L̂-̂ 4A,07.,.,039.6Q9 ,963172 . ...... 0. 
OCH ORUBVLOB VCH V^OB ALPHA • NCI 

•642. . . 0., . 0. 7.-871, 0. .1.000 . 
NC NCR 

1 I ...̂ .i. 

i"'l„SECTION NUMBER.. = lt?2.00 

_..WSEL £(3 HV . . OLOB 
650.06 .006681 ,362929 65 

OCH ., QHOBVLOB VCH, . VHOB AL^HA ,,NCL 
577. 0. 1.357 5.076 ' .424 1.484 

NC HC\ 
1 . 1 . • 1 

t < 
1 . i 

( .; 
-D.ISCHAROt .= . . 642.0. T̂ ÎAL N0.= 12 DlFF* BET. TWO SUCC. WATER EL.= .B56. WSELd) .=. .644,436. .WSEL (2)...='... 6^0,468,; 

SECTION NUM9ER = 202.00 

. W.SEL EG )̂V QLOB 
644.44 .024303 .710191 0. 

•OCH OWOBVLOB , VCH . VWOH ALPHA NCL .... NC . HCH _ 
642, 0. .410 6.760 0, 1-009 1 , 1 I 

SECTION NUMBER = 1^2,00 

ft'SEL EG HV QLOH 
650.47 .004761 ,288631 73. 

OCH QROHVLOB VCH VROB ALPHA , NCL 
56B. 0. 1.260 4.557 ,437 1.521 

NC NCR 

OISCH^ROE = 642,0 TKJAL N0.= 13 DIFF, BET. TWO SUCC. WATER EL.= -.313 WSEH1) = 645.292 WSEL(2) = 649.416 

SECTION NUMBER = 202,00 

WSEL EG HV OLOB OCH OROBVLOti VCH VWOB ALPHA NCL NC . NCR 
644.29 .009433 .387831 7. 635. 0. " .708 5.023 0. 1,130 1 1 1 

SECTION NUMBER = 192,00 

%, \ WSEL • EG HV 
I ; ,649./*2 .012279 .Si^llUl 

Cv 

QLOB OCH OROBVLOB ^CH VROB ALPHA NCL 
4 9 . 5 9 3 . Q. 1 .513 6 . 1 6 0 -.^^S 1 .415 

NC NCR 

^ 

& 

r 

<f '\ 
a 

>̂ 

<x 

> ••• . ! i 
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1 . 

t -

« 
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./C A-

% 

r DISCHARGE = 64^.0 TRIAL.NO.= 14 DIFF. BET. TWO SUCC. WATEW •EL.= -• 753 W S E L . { 1 ) = 64^.*979 WSEL (21 ' = 6A9.153 

i SECTION NUM8ER = 

WSEL-. .. EG 

202.00 

HV QL08 
'L-6̂ .'t..98,...,.012989.. .47,7933. . 3. 

aCH OftOBVLOB VCH VROB' ALPHA NCL 
639. . 0.. #663 5,559* ;0. .1.076; . 

NC . NCR 

SECTION NUMBER = 192.00 

._WS,EL.,.-.,..EG HV OLOB 
644,15 .016250 ,662034 41 

QCH • OROBVLOy VCH " VR09 . ALPHA NCL 
601. 0. 1.567 6.734 ,239 1.381 

NC fJCR 

1 i 

OISCHAROE =. 642.P TRIAL NO.= 15 O l F F . BET. TWO SUCC. WATER E L . = " .10 .5 WSfc.Lll) = .•644.225.. '^SELJ21..= . . 6 4 9 . ^ 9 0 

SECTION NUMBER = . 2 0 2 . 0 0 . . . . . . " . . . , . . . 

WSEL E.G' HV OLOB .QCH JROBVLOb '4Cy\ VROB ALPHA. NCL 
6 4 4 . 2 3 .03c T33 .8^*3278 0 . 642 0 . . 1 0 6 7 .360 0 . 1 .000, 

NO NCR 

SECTION NUMBER = 1 9 2 . 0 0 

—<r 
/ B 

- • * 

, .^ , •• ' 

• ^ ! ' . ; ' 

-i ; 

WSEL EG HV OLOB 
6 4 9 - 8 9 . 0 0 7 7 7 3 . ^ 0 2 0 6 2 6 1 . 

QCH OKObVLOB VCH VROR ALPHA NCL 
5 8 1 . n . 1 .399 5 . 3 2 7 .411 1 .467 

NC NCt̂  
! • .' 

DlSCHAt^Gh = 6 4 2 . 0 TRIAL N0 .= 16 U I F F . HET. TWO SUCC". WATER EL .= *^Qh wSEL U ) = 6 4 4 . 3 3 1 WSEL (2) = 6 5 0 . 3 4 7 

!l 

• ' , -. .- M 

SECTION NUMBER = 202.00 
V,C: :i 

WSEL EG HV OLOB 
64a.33 .02782fl .772321 0. 

QCH OROBVLOb VCH VROB ALPHA NCL 
6^2. 0. .-296 7.04H 0. 1.003 

NC NCR 

SECTION NUMBER = 192,00 

# •, -j WSEL EG HV 
," L.65.0.40 .0P,D0.37. ,299a.3H 

I .•! 

(JLOb 
72. 

QCH ORObVLOb VCH VROB ALPHA NCL 
570. O. 1 .276 '•.640 .436 1.515 

NC NCR 
1 . 1 1 

i '• 
'• - H 

•• • • : 

'. -J. 



- r' 

i-x. 

OISCHAt^GE = 6^2 ,0 TRIAL NO.= 17 O I F F , bET, TWO SUCC. WATER EL.= - . 1 0 9 rtSEL ( 1 ) = 645 .139 WSeL(2) = 64 .9 .625 

SECTION NUMBEH•= 2 0 2 . 0 0 

i" i WSEL EG HV OLOB 
, • 'U i ) f f 5 , . . l . ^ , - . 01099^ .^.28902 . . 5 . . 

" i_SF.CTION NUMBER .= . 1 9 2 . 0 0 . 
i '* ; 

• 1;„. WSEL.- . .EG HV . . OUOB 
• '• 6 ^ 9 . 6 2 . 0 0 9 9 6 6 .A75bAl 54 

' . • " • ' " 

i . f • • • • 

OCH . OROBVLOb VCH VROB ALPHA NCL NC . N C R 
6 3 7 . . 0 . . 6 9 1 5 . 2 7 ^ . . . 0 . . . 1 . 1 0 3 . . . 1 . , L..: 1 A 

\ " 

QCH OROBVLOB . . VCH .VHOB ALPHA , _NCL 
5 8 8 . 0 . 1 .464 5 . 7 6 5 .378 1 .439 

NC NCP 

; ' i^O.lSCHAHGE = , , . .6^2.0 T^ IAU N 0 . = 18 O IFF t BET. TWO SUC.C, WATER EL,= - . 6 9 5 , WSELU). = . 645.03.0 .WSEL{2),.= 6 ^ 9 . 1 7 2 

.- ' SECTION NUMBER = . 202^00 . ' . ' . . • . . / . . . . ' . . . . . 

„_ WSEL EG . HV .. QLO.e 
6 4 5 . 0 3 . 0 1 2 3 1 0 .461618 4 . 

SECTION NUMBER = 192 .00 

WSEL EG HV , OLOB 
6 4 9 . 1 7 . 0 1 5 9 1 1 .652670 . 4 2 

OCH QROBVLOB VCH VROB ALPHA • NCL 
6 3 a . . 0 . . 6 7 4 - 5 . 4 6 6 0 . 1.0B4. ' 

NC NCR 

OCH QROBVLOB " VCH VROB ALPHA NCL . NC NCR 
6 0 0 . • 0 . 1 .563 •. 6 . 6 8 9 .249 1 . 3H4 .1 .1 1 

i f ? * •• Er 

RESULTS CORRESPONDING TO DISCHARGE = 

NO. OF TPIALS TO ACHIEVE CONVERGENCE = 

SECTION NUMBER = 2 0 2 . 0 0 

642.00 

19 

, ' I 

€' 

V 

i^ 

, ) 
1 

1 

WSEL • EG. -HV OLOB 
6 4 4 . 3 3 . 0 2 7 6 9 3 ,770003 0 . • 

SECTION NUMBER = 192.00 

OCH 
642 : 

QROBVLOB VCH VROB . ALPHA NCL NC NCP 
0, . 3 0 0 7 . 0 3 8 - 0 . 1 .003 _, \ .1 ' . .. .1 

o 

Cs 'I 

:.\ . 

.1'-Jo .• 

^-' 

%-

% • 



, ^ ^ ; - ' ' > ' ' C . - i - ' : ' ^ A ; : ^ ' , ^ ''.:• '•': ' / • • •••''''. _••'' • ^ . - ' ' • • ' - ^ - r - ' - ^ - ^ ; • - • • . ; : - - ' ; " : • • " ' ' - " / • • " ' ! • • > " ; , " - ' ; ' ; — 
'-•••"'^ • ••••••;•/' ' '"'=•'•- - T ' - ' ? - ' . . : ; : - ' ' h - ^ ' i V ' - ' ^ " ; ; ' : • ^ ^ > A ^ : : v - . ' • " • • ' • • - ^ " A - C A ^ ^ ^ - : M | K 

• - - . . • . • • : • . . • - . • • • ' . • • • ' • • • . ' • . • " • • ; • . . - . V - ^ ' i ^ 

• . • . , • . • - . . • . • • . . - . . • • . • - • - • ^ • V . , - - ' . ^ " K ' ? 

• ^ s ^ U - ' - : • Ef) .:'" HV- 0LO8 •' QGH - - QROBVLOB'V .••VCH . -̂ 'VROB - ALPHA/.., .:j^cC....:;^/'.f^c;,;.:/_.!^cR^^^ ;L^ :';:J, • ...••'•'::!•-""'.A;'-
' ^6 ' t9 .78 ' .008632 /431594 58 . 58^ . . 0 . 1 . ^ 2 7 - 5 . 5 0 7 .399 1.^55 . 1 1 ; I ' 

• « - . . . _ ^ _ . • , , . • • ' , - , • ' ' • . . • • • • • , • • • ' . • 

' ' ^KOWEvWrTE'THE^^n^ l f lAL* Ê^̂^̂  THiS" PR^G^AM' I V USW Y^^ AT T H i ' s f A H t l N G ' 7 - S E C n 
' "THE".. WATER-SURFACE ELEVATION AT THIS' SECTION WILL BE IN ERRORBY ...Ol6 FEET. ••• - ... •••••-'•.••:'••'':':'''^ •••'''••'•-^-r.::''-'. •'•:• y y ; 
U' J^JEfjATIVE-ERKOR INDICATES " THAT THE INCORRECT WATER :SURFAC£..ELEVATION jWOULD...HAVE, .BEEN.HlGHeev.AND^XHEj:PQ5JirV,e>_L0!?^ 
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â̂  
;[• 

• 

t' 

;; 

• 1 

u 

t 

" 

j : : ^ - , - . - - . 6 4 2 . 5 0 : . . . 5 0 3 - ; a . . . ; _•. 6^^7.50. . . . ie;312.59^ ...• 6 4 6 ; 3 5 . i l 1 6 3 1 2 . 5 9 ": 12ftfe4.49 - • - • .•'• . '•'•"/{'• 

J . „ 6 4 6 . , 3 5 1 0 . 5 4 5 . 0 6 . 6.47.50_,., ._16312.59 , 6 M . 7 7 . 10545,.06. ._ .426&.4.A9__.. . 

.: _ . - 6 4 6 . 7 7 - . 1250.0.84 _ : „ . .647 .50 . . . 1 6 3 1 2 . 5 9 .. :..646..fiO . . . 1 2 5 0 0 ; 8 4 :.... 1 2 6 6 4 . 4 9 . . : „ 

,^a,_,nE_IRlALS...£OR:.CON.VEi:ANCE.BALANClNG.,.AT_.DOWNSTREAM :SECT1.0N_-=_..-5: ;DI,S=:„_,.U7,9..Q „_,,.-._.. 

DISCHARGE = U 7 9 . 0 , TRIAL N0 .= 1 D I F F * BET. TWO SUCC.'WATER E L . = - . 7 2 5 W S t L ( l ) .= 6 4 6 . 8 0 2 WSEL(2) = 6 5 0 . 2 7 4 

' ^ • ' s E C r i O K j KlLiMBER = • 2 0 2 . 0 0 • .' '' • . • . • ' , , ' • ' • • ' . • • , " : . • ' / ; : • • . 

WbEL EG HV .OLOB QCH 
.6.^.6..eQ-f.Q0.a.6B^....5.3.8.029. ... 7 3 . U05'.< 

QROBVLOB VCH- VROB ALPHA NCL 
... 1 . . . . . 1 . 2 6 6 . . , 6 . 0 . 6 7 : . 5 0 1 . . , 1 . 45 .1 

NC 
1 

..NCR 
I 

:^ L:...SECTION NUMBER. = 192 .00 , •, 

„W5EL • EG .HV OLOB OCH 
6 5 0 . 2 7 . 0 1 8 7 8 2 1 . 0 8 2 2 9 4 1 2 8 . 1 0 5 1 . 

QROBVLOB VCH VROB • ALPHA NCL 
1 . 2. '397 8 . 7 9 6 . 7 9 5 1.504 

NC NCR 

•.,. . O I S C M A R G E = . 1 1 7 9 . 0 . TRIAL N0 ,= 2 O I F F . BET.. TWO SUCC,., WATER . EL.,= . . ^ . 5?^ , ,. W_SEL.( 1 L .= . ..6?=t'̂ * P77_:WSEL (2^:J=..._ 65̂ ^̂ ^̂  

•••. VSECTION NUMBER .= 202 .00 

•WSEL EG HV QLOH OCH OROBVLOB VCH VROB ALPHA NCL NC 
• 6 4 6 . 0 6 . 0 1 5 6 7 3 . 8 0 8 7 6 0 4 0 . 1 1 3 9 . 0 . *1.310 7 .333 0 . 1.291 1 

NCR' 

I't -

a1 

SECTION NUMH'̂ R = 192,00 

•• , l i - . -

I # 
WSEL EG HV GLOB OCH QROBVLOB , VCH VROH ALPHA NCL 

M 6 5 0 . 6 2 . 0 1 4 2 7 7 . 8 9 9 1 3 7 1 4 0 . 1 0 3 8 . 1 . 2 . 2 5 0 8 . 0 6 2 . 8 0 5 1.534 
NC r NCR 

..'-W>\ 

-. I " 

M DISCHARGE = 1 1 7 9 , 0 TRIAL N 0 . = 3 DIFF» BET. TWO SUCC. WATER E L . = .39.6 WSEL( l ) = 6 4 5 * 5 4 8 W?EL(2) 
• • ' i . . . ' . • • . . . • . . • ' • • - - . ^ i 

= 6 5 1 , 4 4 7'. 

• -



mmm^m^ 
m m 

\ V 

>;|̂ 5«r SECXlQN^iNWMSeR.^.^.., . . . 2 0 2 . 0 ^ 
- • ' ' • • ^ 

m 
y^.^ 

^WSEL.; L EG^' HV _ QLOB 
'T645>55 . 0 2 4 9 1 9 1 . 1 1 1 3 8 4 2 1 . 

OCH 

ns'e. 
QROBVLOB :^VCH .:_ _.VPOB ALPHA:.. NCL 

n. . i. 324 8V529. 0, 1.180 
NC„„ _NCR 

i : "r ^ I 

•SECTION. NUMBER- - •192.00 

,WSEL • EG . HV ' QLOB 
. 651 .45 . 0 0 7 9 3 5 . 6 0 4 4 5 2 . : . 1 6 7 . 

QGH 
1 0 1 1 . 

VCH" " ' " " V R O B " " ALPH^A QROBVLOB VCH VROB. ALPHA NCL 
2. 1.939. 6,688 .780 1.601 

NC NCR-. 
• • 1 • • 1 -

" D I S C H A R G E = . 1 : 1 7 9 . 0 TRIAL Nb.= ~ 4 .D IFFt BET. TWO SUCC. WATEH, E L . = . 5 3 1 • WSEL (1) = . 6 4 5 . 9 4 4 . WSEL^a)' = .6.51.690 

- J 
"J 

SECTION NUMBER ^ 2 0 2 . 0 0 

' j . WSEL EG , HV , QLOB 
M. 6 4 5 . 9 4 . . 0 1 7 5 2 9 . 8 7 4 1 6 6 3 5 . 

OCH -
1144, 

QROBVLOB VCH VROW: ALPHA NCL 
6. 1.319. 7.608 . 0 . 1.263 

NC . NCR; • • 
1 :X. . \ 

SECTION NUMBER =' 192,00 

i'-;' . WSEL . E G •• HV QLOB. 
;*:';:.65l.69 ,.006789 .543922 . 173, 

QCH 
1004, 

QKOBVLOB .VCH" • VROB ALPHA . . .NCL 
2. . 1,859. . 6.364' .767 .1*619 .. 

NC NCR 
1 . :.. - 1 _ 1 X . . . : : . 

'•'• DISCHARGE = 1 1 7 9 . 0 TRIAL N0.-= 5 D I F F , BET. TWO SUCC. WATER EL,.= - . l 6 5 ' w S E L ( l ) = ' , 6 4 6 . ' 4 7 4 ' W S e L i 2 ) . > ' 65b. .965 

SECTION-NUMBER =• 

WSEL EG HV 
• ' . .646.47 . 0 1 1 2 5 3 . 6 4 5 2 3 7 

2 0 2 . 0 0 

QLOB 

• • ! _SECT J O/y. NUMBER .= 

5 7 , 

19.2..00 . .. 

•OCH , 
1 1 2 2 . 

QROBVLOfa • VCH VROB ALPHA NCL 
. 0 . 1,274 6 . 5 9 8 . 3 7 6 1.382 

•NC NCR. 

„WSEL _..,eGl . HV ., QLOB 
650.96 .011039 .755653 152. 

QCH 
1026< 

QROBVLOB VCH VSOB ALPHA . NCL 
1 . 2 . U 3 7 . 4 ^ 4 .BOO 1.563 

NC NCR" 

. 



•m 

• 

."..-ano •.'ijcri-'vo^-•-••• tcn"'iii5'rt ".'•:",. / •'• .'.••'.:•'.'"' •'•:) "••-.':••;'•,;. 

•imM 

l-OlSCHARGE^<_.-U179.0..JrRIAL:-NO.= .. 6 D̂.IFF.» BET. :JWO SUCC.,..^ 

.:^SEctLoiiJ>iUMBER„_=-,-._.^2oa;-.oo:„.._-.:^^^ L..._^.^ ___..,. _._.,...i_j..„_„:,_, .-:.>_.,--,.,•-.. -.., 

::-:WSEL--li.^l£Gl--~~-^HV.™-':l.--QLOa-l::.:,-QCH -̂^ ALPHA v^-.-^'NCL.^.-:::^.NC!-lll^-NCR-

646.31 .012890 .70843ei A9.-. 1130. 0. 1.284 6.891 •• .273 1.344 1 . 1 ; 

'..-• '-v 

1 

SECTION NUMBER = : ••' 1 9 2 . 0 0 

WSEL EG HV 
6 5 0 . 6 9 . 0 1 3 5 1 9 . 8 6 6 6 1 1 

OLOB • QCH 
1 4 3 . v 1 0 3 5 . 

" -RESULTS CORRESPONDING TO DISCHARGE = 

•M NO. OF TRIALS-TO ACHIEVE CONVERGENCE = 
'•l_ I ' •_ ^ I ^ 

"• SECTION NUMBER = . 202.00' 

0R08VL0B VCH VROB ALPHA. NCL, 
1. 2.221 7;924 .805 1.541 /:. 

1179.00 

7 

NC NCR 
I: 

i 
r , 

•# ^ '̂  I WSEL EG HV OLOB • QCH 
i'\-__6̂ 5,..90 ..01,6228. .8.980.99 ,,̂  .33. , ., 1146. 

QRObVLOB VCH . VROB ALPHA NCL 
0... 1.321 . 7 . 7 0 5 . . 0* 1.253 . . 

NC NCR 

t .• i . 

SECTION NUMBER, = 192.00 

WSEL EG . HV 
651.07 .010266 .719475 

OLOB QCH 
155. 1023. 

OPOBVLOB VCH VROB ALPHA NCL 
1. 2.07A 7,260 .797 1.571 

NC NCR 

HOWEVERf IF THE INITIAL .ESTIMATE OF ENERGY SLOPE OF THIS PROGRAM IS USED IN HEC2 AT THE STARTING X-SEC.tNO.= 192.00)t 
THE WATER SURFACE ELEVATION AT THIS SECTION WILL BE IN ERROR BY -.227 FEET. 
NEGATIVE ERROR INDICATES THAT THE INCORRECT WATER SURFACE ELEVATION WOULD HAVE BEEN HIGHER. AND THE POSITIVE. LOWER. 
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- . 6 ^ 7 . 3 9 1567B«73 „.^„_.A^_7,5.0^_._.J6312,,.5_9.; A^J.fA3:_,._.l5_67A.I3^..J-..l55j:il>..^6 ^ „ ^ „ _ „ , _ ';,.• _ • " • . ' - ' • : ; ' • . ; , ; '. U:..y:'lT\ 

.:JiQj:_OE..JJ?lALS./-OR..iC.OjNlVEYANCE^BALANCING. AL.DOWNSTREAM: SECTION.=-...^^ :..-,_„•.-„..:-_ 

MZf.S.O:^: 5i03»58- ;..• • /.6.^7,5d;./ . 163I2.59_ ' j.647,39,.:.^ 

•DISCHARGE = = 1-^85.0 TRIAL :N0.= 1 " DIFFf BET. TWO SUCC. WATER EL. = -^701 W S E U m = / 647.^35: WSEL;(2r = -650.90^ :•;./• A Jl'̂ '/::;̂ ''̂ ^̂ ^̂ ^̂ ^ 

• SECTION NUMBER = 2oa.oo 

"i WSEL EG HV .QLOB 
': LL6itItA3-..:0P36_6.9.... 614054 - ^ .130 

-j SECTION NUMBER := ...192.00.. ., 

•"i_.̂  WSEL _ ...EG - . • HV OLOB 
iM 650.90 .0183211,235919 189 

OCH • QROBVLOB 
1351.. 

VCH . VROB ALPHA NCL • HC- -•• . NCR-
: .4... .1.511 ;6..572„ ,,769_.J.5r7;.^L -;:.a _LL.'.Li:-J^-..;„ J..I 

QCH QROBVLOB . VCH VROB ALPHA 
1295. 1 2.691 9 .^93 1.010 U55B 

NCL . NC ' NCR '• 
" l " - "•• ' l ^ 1 

• 

I . ' 

..DISCHARGE .= . 1A85.0 TRIAL N0.=: 2 DIFF» BET. .TWO SUCC.WATER EL.= . -.534 . WSEL (1) ,= 646>7'3.4_: WSEL (;2.).̂ _=__651., r6.fl:;_.,_„J,. 

.SECTION NUNIBER = 202.00 ' . . ' . _ .. -_ :...,..„..:_ ^ 

.W.5EL EG HV . QLOB • OCH 
6 4 6 . n .01^509 .885375 . 88. 1396. 

QROBVLOB . VCH VROB ALPHA NCL 
1. 1.59H 7.772 .606 1.43/ 

NC NCR 
1 1 1 

SECTION NUMBER = 

WSEL EG HV 
651.17 .0151871.088706 

192.00 

QLOb OCH QROBVLOB VCH VROB ALPHA NCL 
199. 1284. 2. 2.566 ft.9^3 .999 U 5 7 9 

NC NCR 

DISCHARGE = l'*85.0 TRIAL N0.= 3 OIFF, BET. TWO SUCC. WATER EL.= .284 WSEL (1 )"'=" 646.200 . WSEL(2) = - 651.995 

•\"\ SECTION NUMBER = 202.00 :m-:-

i' 

it; 

<». 

•;;§ 



• • - ^ ^ " - - ' - r - ^ - • ' - • -•••• • - . . - • -
•••- •• - ^ T - ^ ^ : - • . • : - . - . • . - V - ; . - • • : ^•'r-.'.--V.^•^..:.:^:^-v.v.^^^v:=x:>^-^^:;.^...:..>^-.^^^^^^^^^^^ 

>r-

l.-JSEL.„lrl::-:L5:0,J^:..::;:MV ........QLOB. QCH.. 
646^20 ,.0R239.71.195292 5 6 . 1429. 

OROBVLOB.- • ,. ..VCH: . : VROB.": ..ALPHA ... .V.NCLjl.-^v.-NC ;. _^^B.^±^:i.^.:. 
. 0 . 1.633 8.934 .220 1.319. 1 * 1 : . 1 • 

. • • . _ • • • . . . . • ' - • . ' • • • • . ^ ' • • • . ( 

V SECTION-NUMBER = • 192 .00 

.WSEL EG HV QLOB OCH 
651.99 .^008935 .760365 229 . 1253. 

OROBVLOB VCH VROB .ALPHA NCL 
3 . ?.223 7.553 .942 1.642 

. NC - • MCH-
1 1 1 

DISCHARGES 1 4 8 5 . 0 TRIAL N0.:= 4 D I F F , BET. TWO SUCC.WATER E L . = , . 5 1 1 W S E L U ) = 6 ^ 6 . 4 8 4 W S E ; L ( 2 ) = . : 6 5 2 . 3 3 2 , 

" S E C T I O N NUMBER = , 2 0 2 . 0 0 -, , • • ' V ' . • / - . -'."." ' ' ; ; , . • , . - ' . •. . ; , .'". . . ! - " . 

WSEL EG HV QLOB OCH 
646.48 .0177181..018268 72. 1413, 

OROBVLOB VCH , VROB ALPHA* "NCL 
O; . 1.605 B.290 .479 1.384-

NC 
• 1 • 

N C R • • 

. 1 •.. 1 

•» SECTION NUMBER = 192 .00 

WSEL EG HV QLOB 
.6 i?2.33- - . 00,7343. „ . 66570 .0 . . „ •23.9. 

OCH 
1'242. 

e 

u. 

i^ L ,PESULTS CORRESPONDING TO DISCHARGE = 

; U-Np., OF.TRIALS TO .ACHIEVE CONVERGENCE ,=. 
I • ' ; • . • • 

) . * 
• i " ; . • " 

;'•:.SECTION NUMBER = .. 202'.00 

^WSEL EG HV OLOB .OCH 
646.99 .011900 .769739 104-. 1380. 

OROBVLOB VCH VROB ALPHA : NCL 
... .4.., .2.1.03.. . 7.09.6 .915. J. .1.666-..,. 

14B5.0.0. 

5 

NC NCR 

OROBVLOB VCH VROB ALPHA .NCL 
2. i.574 7.2&a • .690 1.490 

NC NCR 

SECTION NUMBER = 192.00 

• WSEL EG HV OLOB OCH 
651.73 .010500 .848146 . 220. 1262. 

OROBVLOB VCH VROB •ALPHA NCL 
3. 2.325 7.951 .963 1.622 . 

NC NCR, 
1 -

HOWEVER* IF .THE I N I T I A L ESTIMATE OF ENEHGY SLOPE OF THIS PROGRAM IS USED IN HEC2.AT THE STARTING X - S E C . ( N O . = 1 9 2 . 0 0 ) , 
THE WATER SURFACE ..ELEVATION AT THIS..SECTION WILL BE.,IN ERROR BY . . . . . " •?93 FEET._, 
NEGATIVE,ERROR INQICATES THAT THE INCORRECT.WATER SURFACE ELEVATION WOULD HAVE BEEN HIGHER,. AND THE P O S I T I V E , LOWER. . 

w 

. . • - . - , • • . • , . • • - • • , • - : • . > • • • ' . - • - • • • . • • • • • • • • - • . • ; • • . • " . - . • • • • . . • . " ^ • ' f p , 

'• ' ' ••-• '•••'•-•''' d 2 0 \ 

s 

« 

u:::.:%m 



>r 

^O.»^f^lLALS_XOR.XQNV.EXANCE.-8AUAWClNG3UD0Wtj»SIREA^ 

_ij^Z;:5Ql:l-^16ai2t55.:; :.652.5n... ..^SB^^fIi6a.,;_,;::.6^ti,;^:.„:3Q^41..68.-L-^ 

iisi 

:,_,:.,,._̂ :,.A.67_ĉ  

• . • >'V̂ ft4Hi7v::̂ -" ?^tnn7.^5 ' , 652.50 ,:..' 58441..68_ Ui,. ._.6Aa•76.L:._246a7.45I;:;!_:„2A*VJl{.:l̂ Ĵ.-Ĵ  

.DISCHARGE = 2260.0 TRIAL NO.=s 1 D.IFF, .BET. TWO SUCC. WATER EL.= . -.684 WS£L(i).= 648*760 WSEL(2) = .652.257 ,. 

• • . J ' ; ; . . "••.'.• • ' . • • . 

SECTION'NUMBER•= Z • 2 0 2 . 0 0 

WSEL EG .HV OLOB OCH 
,6it8.«.7.6...-0J).81-'i4.., 7X521.3 3 1 j ' . . „ . J93B , 

„SECU.0NJHUI^8ER..= _ '. :::1,92.00....... 

QROBVLOB VCH VROB ALPHA NCL NC 
25. 2...087 .._.J..611.._ 1..224... :.I -J.̂ .t :__l„:^„ 

NCR •. 
1 \ ' A 

jy.5E.I E.0,„ KV OLQB, ..QCH .. - .QROBVLOB VCH ^ ,Vi?08._. _ALPHA... ... ._NCL .:^_ .JsO \,m 
652.26 .Oia066K615440 3 6 4 . 1910. 5 . . 3 .269 11.044 1.415 1.660 1 1 I . ••• 

\:\ 
PJSCH_ARG.E_=_ .2280-0., TRIAL N0.= 2 . DIFF* BET. .TWO SU.CC.. WATER EL . r - . 5 6 9 wSELU).. 5,..648...07b WSEL (2) = 6 5 2 . 3 5 3 

!^'L,5ECTI0N-NUMBER = ' 202.00 . • . . . - , , ' . , . . '.' .......... „ . , . : . : _ : : . J i . ' ! 

z 
5 

WSEL EG • ' HV . OLOB OCH QROBVLOB VCH VR08 ALPHA NCL 
V !•': 6 4 8 . 0 8 . 0 1 3 2 7 2 1 . 0 5 4 7 5 0 2 6 1 . 20,05. 1 4 . 2 .224 a.7A5 U 2 3 6 1.671 

'""^SECTlbW NUMBER =' 192.00 

NC • NCR 
• 1 .. 

m 

• 

i " ! • WSEL EG HV OLOB OCH QROBVLOB 
i 6 5 2 . 3 5 . 0 1 7 1 0 7 1 . 5 5 6 7 9 8 3 6 9 . 1906. 

VCH . VROB ALPHA NCL 
3.219 10.B53 1.403 . 1 . 6 6 7 

NO NCR 

DISCHARGE - 2280.0 TRIAL NO,= 3 OlFF, BET. TWO SUCC. WATER EL.= .116 WSELll) =. .647.507 .W5EH2) . = , 653.158 -

m 
' • ' ; . ' ' • r . ' l 

m 



m^^h^-^ 
9 

# 

# 

.(-.-; 

V^ lECndN NUMBER •=;.- ' ' ,=^202.jQ0 ; .il^-:-..:J--:™"i'-^^/'^:.:.;:-:IV^:.::.:.,.- !,J^.^..T,:...,;..';..::^_..J-:..:..^: _.i.::^x,l.^.L 

•••'•M^^i'- _E;G-'--', ' HV ' : Q L 0 8 ^ ^ ^ „ Q Q h l ' „ OJBOBVLOBi _ „ - V C H „-^VROB : • ALPHA _1™ NCL' ^ ^N'C • _.1_NCK <_ 
^^^6^.7.51 ;:»Q.m43lV^9G632 -• -ZOe.v^ 2067.-, . " . 7 . " 2.30'2 ; . 9 .927 . , : a . l ^ 3 ' 1 > 3 9 1 ; ; - : 1 : ' . . > I ; ; • . : , ; ^ ; . l -

• • ^ — I , - , - - . — , — . .—,^.-___' .T ; ^vJ i ^ . :—^ , -1—:—^—1- j ;,,'r.>.,-.:-^—-, ..,.,-•—:..^,..,---Jji.;,i.['- •, ' i ?Vi^?, 

' • \ . 

,_:.:..:;.-l:.,.v.'..«^5i 

• . . • . • ; - - i -

••yi'";^; 

•'SECTION NUMBER =' 192.00 

•̂ :>yWsEL•••;:":•'EG: ,:./.':• HV >• •; .QLOB ., ..•; Q C H / 
.;:653a.6 -.0)11321.1^2974; ., 40^. 1868. 

OROBVLOB/. VCH .. VROB '. ALPHA •. NCL . /" ' NC 1 NCR. 
8. 2 , a i d ; ; 9 . 4 6 4 , . 1 . 3 0 1 1 . 7 2 2 ' : I- ' iV ' • 1 

'' ; p i s C H A R G E . = - , 2280.0 TRIAL NO.= 4 DIFF* BET. TWO. SUCC. WATER EL.= .457; WSEL (1) = 647.622 -V/5EL (2) . = ••653>651,v 

SECTION NUMBER-=. 202.00 

/' WSEL 'EG . HV QLOB . 
• ,647.62.-.'0179411.316586 21B« 

SECTION NUMBER = . 192.00 

•-j ."-WSEL- . EG . • • HV OLOe 
";-„&.53.._65„.0087.6,4 .989440 425. 

L 

QCH . 
20^4. 

QROBVLOB , VCH • ' Vf̂ OB ALPHA ' NCL* 
' 8 , , 2.291 9 .666 1.208 1.609; -

NC"'"' NCR' 
::i -: : ' v •;•• v 

QCH 
1847 

QROBVLOB'. VCH VROB , ALPHA NCL 
8. 2.644 . . 8.771 .942. 1.764 . _ 

• NC •^VcR. 

i j ; : - -

»' \ "̂  

•V. 

*L-,R|SULTS CQRHESPPNpiNG.Tp, P.ISCHARGE^=.. . ... 22fl0..00. 

m 

'̂9 
[.•2 • 

.•D' 

I. <^ 
' -4-

Z 

i,.̂ .NP,.... or,.TRIALS TO.ACHIEVE.CONVERGENCE = 

• SECTION NUMBER = 202.00 

mm 
•I 

« 

• WSEL . EG . HV, : QLOB 
648.08 .0132421,052991 261. 

QCH 
2005. 

QROBVLOB VCH VROB ALPHA NCL 
14.- 2.223 8.739 1.237 1.672 

NC NCR 

« 

;•; "sECTIOk' NUMBER = 192.00 

::^r/-'-
;M • WSEL- EG HV QLOB 

/(§ .'*! 653.30 .0103861.109381 410. 
QCH 

1861. 
QROBVLOB VCH VRGB ALPHA NCL 

8. 2.781 9.257 1.28A 1.731 
' NC 
1 

NCR 

1 •. 

i - * l 1 •' 
.-:.i-4> 

; ^ ; ^ 
f 
i 
• 1 " - " ' ' 

,"';./ 
' • * • * ' • . ' 

. •' *-| 

. " I ,.-| 

• * : 

% 

•ft; 



, | « . 5 ^ 
< ' - , ' . f ; - - " - " . ' - ' . - . j 1, '-: • - . ' ^•r-'t^/yt^'pg 

ii -v-
. i ' - l • •, 

.:! 3 . . 

( • • ) • 1 0 . 

12 

QT 
NIC 
XI 
GEL 
GR 
GR 
NC 
XI 
QR 
GR 
GR 

RANDOLPH 
• 4 

• . 'Uft 
201 

6 5 0 . 8 
63B,,9' ' 
6 A 9 , 3 

. 1 3 6 
202 

6 5 9 , 8 -•• 
_ 6 4 2 . • 
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