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-WAT"ER.5.UR|^ACE'„.ELEVATA0N..,AN0;.. ENERGY GRADIENT AT'̂ THE.. STARTING:.CROSSr5ECTI0N..0F. A 
.STREAM DETERMINED BY AN INTERATIVE PROCEDURE USING. THE STANDARD STEP METHOD. . 
COMPUTATIONAL PROCEDURE FORMULATED AND COMPUTER PROGRAM WRITTEN BY • 

J33j--CtiiaAj^J.IB-K.»„S.ARKAR.r...P.-.E. :...'.. : . - --..- - . -,.• 
DALTON « OALTON .* LITTLE *» NEWPORT* BETHESOA, MARYLAND* -. 

R^^4D0LPH RICHLAN . 00295^500 

THE DATA ARE REPRODUCED AS FOLLOWS, 

I 
1 

OT <* ' • 3 2 0 . 0 0 7 ? 1 9 . 0 0 a7 i t7 .00 1 2 8 0 0 . 0 0 
NC " . 1 1 8 0 .1180 .0^90 . . 1 0 0 0 .3000 

„^1 . . . . . . . 9*^.0000., ,.. 10. . . 1 1 5 3 . 0 0 • .1252.0.0 0 . . . . 0 . ,. „ „ i ) . ^ , _ . . , „..„: _ 
.GR • 5 0 6 . 2 P 1 0 0 0 . 0 0 ' ^ 9 0 . 0 1 1 1 0 0 . 0 0 4Bi . .01 . 1 1 5 3 . 0 0 . 4 7 7 . 0 9 ; 1 1 6 1 . 0 0 ' 4 7 5 . 9 9 - 1 2 0 0 . 0 0 

4 7 7 . 3 9 1 2 4 0 . 0 0 . 4 8 4 . 1 9 . 1 2 S 2 . 0 0 4 6 4 . 1 9 1260 .00 4 8 8 . 9 9 . 1 3 0 0 . 0 0 - 499: .05 1 3 5 3 . 0 0 
.._ELMiN( 1) 4 7 5 . 9 9 . . . . " ' ' • ' - - . : : '-...•.-..•:.:..•,,^:.....:^.z.^-. .:. _ _ ; i . _ 

•̂ C . I IBO -llftO .0490 , . 1 0 0 0 .3000 • 
XI 1.0000 ^ 1 1 4 8 , 0 0 1 2 0 0 . 0 0 5 2 8 ; 0 0 0 . 0 , 

_ GQ UP6.0.5 1 0 0 0 . 0 0 4 8 3 . 9 5 1 1 0 0 . 0 0 > f l l . B 5 1 1 4 8 . 0 0 ' 4 7 8 . 6 5 1 1 5 6 . 0 0 . 4 7 3 . 6 5 U.76.0_0 
' " ' " 4 8 0 . 2 3 - 1 1 9 6 . 0 0 ^ 8 3 . 2 3 1 2 0 0 . 0 0 4 9 0 . 9 3 1300 .00 , ' 4 9 4 . 1 3 • 1 3 5 0 . 0 0 ' . . . • 
El.MIN( 2) 4 7 3 . 6 5 -- . ^ _ ," . , . . - . . 
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RESULTS ARE PRINTED AS. FOLLOWS.- ' •-
AnoifiONAL INFORMATION OTHER THAN THOSE PRINTED* IF DESIRED* MAY BE 
OSTAINEO BY INCOPRORATING ADDITIONAL PRINT STATEMENTS IN THE MAIN PROGRAM. 

^61.99 39271.60 

484.28 71902.55 

484.6S . 7B580.02 

4b6.99. 127017.72 

486.99 127017.72 

4H6.99 127017.72 

4b4.28 127017.72 79477.05 

434.65 71902.55 79477.05 

4R4.70 78580.02 79477.05 

t. 

NO, OF TRIALS FOR CONVEYANCE HALANCIN(J AT DOWNSTREAM SECTION = 6 DIS= 4320.0 

DISCHARGE = 4320.0 TRIAL N0.= 1 DIFF. BET. TWO SUCC WATER EL.= -.195 WSEL {1) = 484,697 WSEL(2) = 486.261 

SECTION NUMBER = 9 4 . 0 0 

WSEL EG HV rjLOH 
t*84.70 .002V62 . 5 6 1 1 2 7 1, 

OCH OROHVLOb VCH VROH ALPHA NCL 
4 3 1 7 . ? . . 3 3 5 6 . 0 0 9 , 3 8 3 1 .018 

NC NCR 
1 

¥ 

* 

SECTION NUMBER = ].00 

'.VSEL EG HV CLOH 
4H6.26 ,004?271.007170 387 

OCH OROBVLOH ' VCH VR08 ALPHA . NCL 
3865. 68, 1.347 8,497 1.140 2.232 

NC NCR 

OISChARGt = 4320.0 TRIAL N0.= 2 DIFF. HET. TWO SUCC. WATER EL.= -.101 WSEH \ ) = 484,504 WSEt(2» = 486,052 

i r-^- SECTlON NUMHER = 94.00 
...i 

wSEL EG HV . OLOH 
484.50 .003242 .592733 0 

OCH • OROHVLOb VCH VROB ALPHA NCL 
4319, 1 . ,;;81 6.175 ,303 1.011 

NC NCR 
1 1 1 

.v ; 

Z' ' 

•.•»' 

SECTION NUMBER = 1.00 

WSEL EG HV OLOH 
486.05 .00527 71.104137 338. 

« 

OCH OPOHVLOH VCH VROB ALPHA NCL 
3 9 2 2 . 5 9 . 1 . 3 1 9 . 8 . 8 3 5 1.149 2 - 1 5 3 ' 

NC NCR 
I ' 1 ' \ 

^ • 

. . y . ' 

,/!.", i> 
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'LRE.S.ULTS,,.CQRRESRPNniN.G..TO...UISCHARGE .= . • :'t320..00. . 

*L^Na- ..OE„TRIdLS..TP_.ACHlEVE-C:QN.VE:PG£NCE...= ._ :• 3 ̂.. 

I i . • • • • . • • . • 

f • • . . • 

'•L_Se.CIlO.N..KUMEJER .= ...'.•...9̂ ..0.0 .: [J.... 

' • - " -• • . • • •• " ' " - . - ' 7 a . " - : -'•-•:• 

'•'' "isEL . ̂  EG HV QLOe- OCH OROBVLOB 
5..!'! itae.O'̂  .00S15^1»0835^1 3^8.. • 39U'. 

'1 WSEU^„.._EO,.„_ HV QLOa -....QCH OROBVLOB .., ....̂ V.CH... .:...yROB,.„.:ALP.yA __„NCL. ._NC.:. 
'f^48^.,40 .003403 .610364 O. ^319. O./ .247- 6.266 .245 1-.007 .1 ; 

u o o • • ' • * • ' " ' - ' . - - • • 

NCR 

• f 
I•'; SECTTON'NUMBER'S 

&1 
VCH ' VR08 ALPHA NCL . • . NC 

1 . 3 2 6 ,B.764* 1*147 2 . 1 7 0 , . 1 
• N C R . " . 

1- , 1 

i • 

t- HOWEVER* IF THE INITIAL ESTIMATE Or ENERGY -SLOPE OF THIS PROGRAM IS USED IN HEC2 AT THE STARTING X-SEC.(NO.= -• 1.00)». 
THE WAtER SUWFACi: ELEVATION AT THIS SECTION WILL BE IN ERROR BY -1.090 FE;ET. „ .j. ,. ._ :,' ;, 
NEGATIVE ERROR INDICATES THAT THE INCORPFCT WATER. SURFACE ELEVATION WOULD HAVE BEEN HIGHER* AND THE POSITIVE* LOWER.. 
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' | j l . : .^.8A*99 . U 7 0 1 7 . 7 . 2 .. > 9 1 . 9 9 . . 2 j 2 6 i a ; 7 7 : , 4 8 7 . 1 9 . 27261B..77. ;. 132 .Q11A3Q: . 

; I .ilO_,..JLJ.Ef.IALS..f_OR__C0{^yeYANCE ,BALANCING .AT .0PWNSTREAM..,5E,CTIQN, .= ..."D .,, . O ; I 5 = :X219.0. 

f : DISCHARGE =; ' 7 2 1 9 . 0 TRIAL N0 .= 1 D I F F . HET..TWO SUCC. WATER E L . = - . 1 2 5 WSEL(1) = ^ 8 7 . 1 8 9 WSEL(2) = 4 8 8 . 7 7 6 

t . ";••: SECT ION NUMBER = 9 4 . OC' 

"' ".. 
•! 'j WSEL EG HV OLOB OCH 
I •.Lĵ SL-l9....00_30P5,, .83?3i0. .42. 7 U 3 . 

1 . • • • . • 

OROBVLOB VCH VROH ALPHA NCL 
^4. .936 7.370. 1,042 1.179. . 

NC r NCR 
I 1 1 ' 

i ! 
1 .: 

•• SECTION NUMBFR = • ' 1.00 

.;-;;.„.W3EL" ;, E G . . . . .HV . QLOB . OCH 
| - i 4 9 8 . ? d . 0 0 4 0 7 4 1 , 0 4 2 6 4 6 1435 . 5 4 6 7 . 

.' V 

OROrJVLOH VCH VROB ALPHA . NCL 
3 1 6 . 2 . 1 7 6 9 . 3 J 6 ' i . 5 8 3 2 . 6 8 7 • 

NC NCR 
1 1 " 1 

J •' • 

RESULTS CORRESPONDING TO DISCHARGE = 7219.00 

WO. OF TRIALS TO ACHIEVE CONVERGENCE = 

SECTION NUMBER = 94.00 

WSEL EG . HV OLOB OCH QROHVLOB VCH VROB ALPHA NCL 
487.06 .003144 .856827 38. 7121. ,60. .932 7.474 1.040 1.169 

NC NCR 
1 1 

SECTION NUMHER = 1.00 
, V'T>^^'' A^C|r|, JJ-Z 

(1 •''• 

NC • NCR 
1 I 1 

WSEL EG • HV QLOB OCH OKOHVLOH VCH • VROB , ALPHA • . NCL 
48Q.71 .0041841.0664^1 1420. 5488. 31U ,2.184 9-'̂ 26 . I.S92-. 2.6B2 

HOWEVER. I-F THE INITIAL ESTIMATE OF ENFRGY SLOPE OF THIS PROGRAM IS USED IN HEC2 AT THE STARTING . X-SEC (NO. = 1.00), 
YHE WATER SURFACE ELEVATION AT THIS SfcCTION WILL BE IN ERROR-"BY -.B3B FEET. •' : 
NEGATIVE ERROR'INDICATES .THAT THE INCORRECT WATER SURFACE ELEVATION - WOULD HAVE BEEN HIGHER. AND-THE POSITIVE. LOWER. • 
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.: 496.99 . .127017.72 

„ „ ^ 6 8 . 1 5 . . . i S 5 S 7 a . 2 a .. 

4 9 1 . 9 9 .272618 .77 ^ S H - . l ^ . 2 7 2 6 1 6 . 7 7 ' 1 6 0 9 2 2 . 6 3 . . . : _ . , . 

A91. :99 ... 2726.18.77 4 6 6 . 3 3 . . . 1 3 5 5 7 6 . 2 6 , . 160922 .63 . 

. I ' L - N O . * .OE-T-ff.lALS..E0R CONVEYANCE BALANCING -AT DOWNSTREAM SECTION ^ 6 . OIS^ -. - ,8747 . 0 . . . 

( 

I , 

•\ i.W DISCHARGE = 37.47,0 TPIAL H0,=: \ DIFF, BET. TWO SUCC. WATER EL. = -.101 WSEL t 1) = 46-8,329' WSeL(2).= 489,905 
I ' •• 

^ ['. I SECTION NUMHEH = 94.no 

•? !•; WSEL . EG • HV QLOB OCH ' OROBVLOB VCH VROH ALPHA NCL ' NC • NCR 
! ;;.-..48a.33. .002983 ,947153 94. 85Z2. 130.. 1 ..144 7.905 1.248. 1.274 1 .,-...' 1 

.,..SEClI.ON_NUMi:iE'̂ ...= 1.00 

^ ' 
\.. 

.. WSEL \ . EG HV QLOB. OCH 
it69.S*0 . 0 0 3 6 3 1 1 . 0 5 2 9 6 6 2 0 2 8 . 6217 

OkOBVLOH VCH. VROt̂  • ALPHA NCL' 
5 0 3 . 2 . 4 5 3 9.6/48 1.737 ' 2 . 7 4 3 

NC NCR 

t^ESULTS CORtltSPONDING TO OISCHAHGE = 8747 .00 

NO. OF Tf^lALS TO ACHIEVE CONVERGENCE = 

"J-' 

- ' I 

SECTION NUMBER= •94 .00 

5!̂  

VSEL EG HV QLOb 
'48 '? . r ' J . 0 0 3 0 8 5 ,966176 9 0 . 

SECTION. rjU'-IHt" = 1 . 0 0 

•wSEL EG HV OLOH 
a8g.^>I .0038221.050937 2029. 

OCH ORObVLOB VCH v^OS ALPHA NCL 
8532. 125. 1.145 7.988 1.2S1 1.265 

NC NCR 

OCH OPObVLOP yCM VROH ALPHA NCL 
6215. 503, 2./*52 v.640 U736 2.743 

NC • NCR 
1 I 

' • nOWEVEH. IF THE INITIAL ESTIMATE OF ENERGY SLOPE OF THIS PROGRAM IS USED [N HEC2 AT THE STARTING A-SEC.{N0.= V.OOl• 
. i^ THE WAT>fJ SURFACE ELEVATION AT THIS SECTION'^ILL OE IN ERROR hY -.684 FEET. 
*• ;• NFOATIVE ERROP INfUCATES THAT THE INCORPECT WATER SURFACE ELEVATION WOULD HAVE BEEN HIGHER, AMD THE POSITIVE, LOWER. • r > 
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4yo.71 229754.68. 

^91.Q9. 27?6lfl.77 4Vn.71 

A91,.99. .. 2726I^,77 'A90^B9 

272ftl8.77 2354^7.56 

229754,68 . S35A87.i56_... 

i-L.NQ,?..OF TRIALS FOR CONVEYANCE BALANCING AT DOWNSTREAM SECTION = 6 . DIS= 12B00'.0 

-Rf-;SULT5..CPRPt;SPPNDING TO ..DISCHARGE = 1,2^00.00 

•j'|..-NO. OF.TRIALS TO .ACHIEVE CONVERGENCE =' . . .1 " . ' ' 
• ^ • • 

; • I 

• • f." ': ' 

;•- I :.,..S£:CTIQN..NUMSeR. = 94.00 

l;.,_WSeL EG, HV. QLOB OCH OROHVLOB VCH " VROfl ALPHA , NCL 
K •'•'• 490,R9 .0029601.205830. 330. 12063. 407, 1.590 9.062 1.732- 1.4B9 

NC NCR 

^ 1 

O 

SF.CTION NUMBER = 1.0.0 

WSEL EG. HV (JLOb OCH OROHVLOd VCH ' VROa ALPHA NCL 
4^?.45 .0034691.105636 3607. B076. 1117. 2.998 10.399 2.013 2.788 

>^C NCR 

HOWEVER* IF THE INITIAL ESTIMATE OF ENERGY SLOPE OK THIS PROGRAM IS .USED IN HEC? AT THE STARTING A-SEC.(NO.= . l.bOli 
THE WATER SURFACE ELEVATION AT THIS SECTION WILL HE IN ERROR BY .-.516 FEET. . • . , _ . , , , 
NEGATIVE ERROR INDICATE? THAT THt̂  INCORRECT WATER SURFACE ELEVATION WUULD HAVE BEEN HIGHER. AND THE POSITIVE. LOWER. 
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; 1. 
• 2 . 

: 3. 
\ -r;- T ' 4 . 

"i -9 . 
I 1 0 . 

" (___ 

RANDOLPH 
OT • 4 
NC . 1 1 8 
X I 94 
GR506.a9 
GH477.39 . 
NC . 1 1 8 
y.1 1 . „ 
6 R 4 e 6 . 0 5 
GR480.23 

ftlCHLAN" . 5 . 
4320 7219 
. 1 1 8 . 0 4 9 

10 1153 
1000 . 4 9 0 . 0 1 
1240 4 8 4 . 1 9 
. 1 1 8 . 049 
. . 9 . . 1.148 . 
1000 4R3 .95 
1196 4 8 3 . 2 3 

* 
8747 

. 1 
1252' 
1100 
1252. 

. 1 
J 2 0 Q 

noo 
1200 

0029545 
12800 

. 3 

484. . 0 1 . 
4 8 4 . 1 9 

. 3 
5 2 8 . 3 4 
4 8 1 . B 5 
4 9 0 . 9 3 

1 

U 5 3 
1260 

• 

5 2 8 . 7 4 
1 U 8 
1300 

• 
4 7 7 . 0 9 
4 8 8 . 9 9 

5 2 8 . 
4 7 8 . 6 5 
4 9 4 . 1 3 

U 6 1 
1300 

1156 
1350 

' , . • . 

• 4 7 5 . 9 9 
4 9 9 . 0 5 • 

4 7 3 . 6 5 

1200 
^ 1353 

" " • - . 

1176 

:r^:-^[:y--ry...m^ 

• < • • • 
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* \'-\ . 
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• 3 . 

3-._.. 
6 . 
7 . 

-i9. 
• • 1 0 . 

1 , 1 

'. 

' sr 

RANDOLPH 
OT • 4 
NC .118 
•XI 91 . 
GR 48X.^_ 
GR 468.7 
NC .118 . 
XI 92 
GR 506.6 
GR 472.9 
GR 48?,8 

RICbLAN 
4320 , 
.118 
10 

1000 
1242 
.118 
• 14 
1000 . 
1186 
1400 ,. 

4 
7219 
.049 
1179 

481.9 
469.-3̂  
.049 
1165 

498.6 
473.2 
484,6 

8747 
.1 . 

r269 
. . U P Q : , 

1255 
.1 

1211 
1078 
1200 
1500 

.0030 
12800 

.3 

480.4 
476.4 

.3 . 
302.93. 
494.3 
476.6 

• 488.4 

. 1 

Jlftl 
• 1269 

300,01 . 
1100 
1211 
1600 

>79.3 
. 480.3 

:̂ oo.. 
, 479.9 
479.9 
494.5 

1179 
, 1300 

1165 
1300 
1643 

471.8 
493.4' 

... 

472.7 
482,2 

1 

• . 

-• 

1200 
1400 

; . 

1175 
1323 
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