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16-MAR-81 10:23:35 

************************************************** 
HEC2 RF.LEASE DATED NOV 76 U~DArED APRIL 1980 
F.RROR CORR - 01,02,03,04 
MODIFICATION - 50,~1,52,5~,54 

************************************************** 
r1. ALPENA, MI CH 
T2 FLETCHER CREEK 
T3 FLOODWAY DETERMINATION 

,11 !CHECK INQ NINV IDIR Sf"RT 

o. (9 o. o. 0.000000 

r' NPROF IPLOT PRFVS XSECV XSECH 

15,000 0.000 -1.000 0.000 0,000 

• 
• PAGE 8 

• 
• 
• 

METRIC HVINS Q WSEL FQ • 
o.oo o.o (l, 597,440 0,000 • FN Al.LDC' IBW CHNIM ·1 fR/'\CE 

(l,(l(l(l 0.000 0.000 0.000 0.000 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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16-MAR-81 10!23!35 

SECNO 
n 
TIME 
SLOPE 

*PROF 2 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWREL 
QCH 
VCH 
XLCH 

CCHV= 0,100 CEHV= 0,300 
*SECNO ,000 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
.enc 

HV 
AROB 
XNR 
ICONT 

2800 NAT Ql= 16,80 WSEL= 597,34 ENC Ql= 18,83 WREL= 

HL 
VOL 
WTN 
CORAR 

0Lll88 
TWA 
El M.(N 
TOPWID 

BANK ELEV 
LETT/RIGHT 

~STA 
ENDST 

NAT Ql= 19, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0(>00 WREL= 
597,44 RATIO= -0,1:!06 

597,44 

:~470 1:.NL;kUAL;HMl:.N I :;; I fl I !UN:;~ 1~6.0 i8i,O TYPE= 4 TARGET= 0.000 
0,00 2+04 597,44 
130. o. 130. 
o.oo o.oo ::?,8() 

(),004740 0, o. 

(.CHV= 0,300 CEHV= 0,500 
*SECNO 165,000 

0,00 597,34 597.56 0, 12 
o. o. 46. o. 

(), 00 0,070 0,045 0,070 
o. 0 () 0 

2800 NAT Ql= 16,69 WSEL= 598,33 ENC Ql= 18,70 WSEL= 
NAT Q1= 19, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

0,00 (), 00 6()2,50 
o. o. 60::',10 

0.000 595.40 1~<4,4;~ 
o.oo 33,36 167,80 

598,43 RATJO= -0,1204 
598,43 

~470 ENCROACHMENl STATIONS= 126,0 181,0 TYPE= 4 TARGET= 0,000 

610,0() -~495 OVERBANK AR[A ASSUMED NDN-EFFECTIVE,ELLEA= 

165,00 
1-30, 
(). ()1 

(), 006286 

1,92 
0, 

0,00 
130, 

598.32 
130, 
3,07 
165. 

0,00 
o. 

0,00 
:~oo. 

598,33 
o. 

0,070 
1 

610,00 ELREA= 

598,47 
42+ 

0,045 
0 

o. 15 
o. 

0,0/() 
0 

0,90 
o. 

0+045 
0,00 

0,01 
o. 

596,40 
32,81 

603,50 
603.10 

134,64 
167,45 

• 
• PAGE 9 
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16-MAR-81 10:23135 

SECNO [tEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
(l OLOB OCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHf 
fl MF.: VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
8LOPE XI.DBL XLCH XI.OBR ITRIAL IDC !CONT CORAR TOPIJID ENDST 

*HECNO 330,000 
WATER EL•X5 CARn• 605,600 
2800 NAT 01• 2129,05 WSEL• 605,50 ENC 01• 2177,52 WSEL• 
NAT 01• 2178, RATIOS LOB,CH,ROB• 0,0000 1,0000 0,0000 WBEL• 

605,60 RATIO• -0,0228 
605,60 

3470 ENCROACHMENT STATIONS• 1328,0 1560,0 TYPE= 4 TARGET= 0,000 

610,40 ;;495 OVER BANK AREA ASSUMED NON-EFFECT IVE, ELL EA• 

;;,rn. oo 
J.90, 
0,43 

(),000001 

;fiSECNO 430,000 

8,40 
o. 

0,00 
165. 

605,60 
190, 
0,11 
165. 

0,00 
0, 

0,00 
165, 

605.50 
o. 

0,070 
0 

610,40 ELREA= 

605,60 
1729, 
0,045 

0 

o.oo 
o. 

0, 070 
0 

:!800 NAT 01= 2364,81 IJSEL• 605,50 ENC 01= 2364,81 WSEL=-
NAT 01• 2426, RATIOS LOB,CH,ROB• 0,0436 0,8977 0,0587 WSEL= 

0,00 
4. 

0,045 
o.oo 

0,04 600,10 
1, 600,00 

~97,20 1328,00 
232,00 1560,00 

605,60 RATIO= 0,0000 
605,60 

,{470 ENCROACHMENT STATIONS= 1297,3 1616+5 TYPE= 4 TARGET- 0,025 
4;rn .oo 8,40 605,60 o.oo 605.50 605,60 0,00 0,00 o.oo 600, 10 

190, 6, 175, 9, 134, 1729, 215+ 8, 1 • 600,00 
(), 72 0,04 o. 10 0,04 0,070 0,045 0,070 0,045 597,20 1297,27 

(),000001 100. 100, 100, 0 0 0 o',oo 319,24 1616,52 

PAGE 10 
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11-MAR-81 10:23:35 

Sl:CNO DEPTH CWSEL 
Cl QLOB QCH 
f J MF. VLOB VCH 
SLOPE XLOBL XLCH 

CC:HV= 0,100 CEHV= 0,300 
*SECNO 830,000 

CF,IWS WSELK EG HV 
QROB ALOB ACH AROB 
~•ROB XNL XNCH XNR 
XI.OBR !TRIAL !DC !CONT 

2800 NAT Ql= 2072,42 WSEL= 605,50 ENC a1~ 2072,42 WSEL• 

HL OLOSS BANI\ ELEV 
VOL TWl'l LEFT/RIGHT 
WTN ELMIN SSTA 
CO RAF, TOPWID ENDST 

NAT Ql= 2129, RATIOS LOB,CH,ROB= 0,0380 0,9109 0,0510 WSEL= 
605,60 RATIO= 0,0000 

605,60 

;~470 ENCROACHMFNT STi'lTIONS= 1301,5 1604,2 TYPE= 4 fARGET= 0,027 
H,rn. oo 7,90 605,60 o.oo 605+S0 605,60 o.oo 

190, ~ .., . 178. 7. 106. 1613, 160. 
j_. /7 0.05 0, 11 0.05 0,070 0,045 0,070 

(),000001 400. 400. 400. 0 0 0 

*HECNO 1000,000 
2800 NAT Ql= 294,64 WSEL= 605,50 ENC Ql= 294,64 WSEL= 
NAf 01= 316, RATIOS LOB,CH,ROB= 0,1584 0,2948 0,5468 WSEL= 

o.oo o.oo 600,60 
26+ 4. 600,50 

0,045 597.70 1301,51 
o.oo 302,70 1604,21 

605,60 RATIO~ 0,0000 
605,60 

;~470 ENCROACHMF.NT STATIONS= 415.4 636,3 TYPE= 4 TAPGET= 0,068 
1000.00 5.40 605,60 0,00 605+50 605,60 0,00 

190. ,.,~ _..,. 60, 104, 126+ 123. 361, 
J , 90 0.20 0,49 0,29 0,070 0,045 0,070 

(),()00042 170. 170. 170. 0 () 0 

*SECNO 1700,000 
2800 NAT (ll= 66,10 WSEL= 605,56 ENC Ql= 66,10 WSEL= 
NAl (ll• 72, RATIOS LOB,CH,ROB= 0,0002 0,7278 0,2720 WSEL= 

o.oo 0,00 603,70 
31. 5. 601,30 

0,045 600,20 415+.38 
0,00 220.92 636.30 

605,66 RATIO= 0,0000 
605,66 

• 
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1<'>-MAR-81 10:23:35 

SECNO DEPTH CWSEL 
Cl OLDE< OCH 
l'IMF.: VLOB VCH 
SI.OPE XI.DBL XLCH 

3470 ENCROACHMENT STATIONS= 
1700,00 3,46 605,66 

190, o. 151, 
2,04 0,00 1,51 

0,000829 725. 700, 

c:c:Hv~ 0,300 CEHV= 0,500 
#hECNO 2090,000 

CRIWS WSELK 
OROB ALOB 
VROB XNL 
XLOBR !TRIAL 

950,0 1021,1 
0,00 605.56 

39, 0, 
0.92 0,070 
650. 2 

EG HV HI 01.0SS BANI\ ELEV 
AC'H AROB VOL TWA LEFT/RIGHT 
XNCH XNfi IJfN ELMIN SSTA 
!DC !CONT CORAR TOF'WID ENDST 

TYPE= 4 TARGET= 0,085 
605,69 0,03 0,08 0,01 605,60 

100, 42. 37, 7, 603,30 
0,045 0,070 0,045 602,20 950,00 

0 0 0,00 71,10 1021,10 

2800 NAT 01= 22,63 WSEL= 606,20 ENC 01• 22,63 WSEL• 606,30 RATIO= 0,0000 
606,30 NAT 01= 25, RATIOS LOB,CH,ROB= 0,0000 0,7789 0,2211 WSEL= 

3470 ENCROACHMENf STATIONS= 660,0 692,4 TYPE= 4 TARGET= 0,097 
:,090, 00 2,79 606,29 0,00 606,20 606.52 0.24 0,73 0, 10 606,90 

190, o. 165. 25. o. 40, 12+ 38, 8. 604,50 
:, , 07 0,00 4,11 2, 18 0,070 0,045 0,070 0,045 603,50 662,69 

(),007235 350. 390, 425. :, 0 0 0,00 29,71 692,40 

sn:.CIAL BRIDGE 

• 
• PAGE 12 
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16-MAR-81 10:23:35 

81:.CNO DEF"TH GWSEL CRIWS WSELK EG HV HL OLOSS B/'\NK ELEV 
(l QLOB OCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
r1ME VLOB VCH Vf"WB XNI. XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL !DC !CONT CORAR TOPWID ENDST 

~s:,:27 DOWNSTREAM ELEV IS 604,45 ,NOT 606,29 HYDRAULIC ,JUMP OCCURS DO~INS TREAM (IF LOW FLOW CONTROLS) 

81:C XK XKOR COFQ RDLEN BWC BWF' Bl'\REA ss ELCHU 
1 • 25 2,90 2,60 150,00 16,50 6,70 17,60 0,00 603,40 

*SECNO 2123,000 
2800 NAT 01= 
NAJ" 01= 898, 
Wl'\lFR EL=CHANGE 

856,01 WSEL• 610,44 ENC 01= 856,01 
0,1897 

WSEL.= 
WSEL= 

610,54 
610,54 

RATIO= 0,0000 
RATIOS LOB,CH,ROB= 0,2479 0,562~ 

FROM NATURAL PROFILES BF!IDGE 

J470 ENCROACHMENT STATIONS= 304,4 6,37, 3 TYPE= 
.~l 23, 00 7, 12 610.~:2 o.oo 610,44 610.52 

190, 44, 112, 33, 492, 491. 
;1. 12 0,09 0+:23 0.13 0,070 0,045 

(),()00005 33, 33, 33, 0 0 

*SECNO 2223,000 

4 TARGET= 0,047 
0,00 0,00 0,07 607,00 
263, ,38, 8, 604,50 

0,070 0,045 603,40 304,43 
~ ,, o.oo 332,86 637,28 

2800 NAT 01= 443,29 WSEL.= 610,44 ENC 01= 443,29 WSEL~ 610,54 RATIO= 0,0000 
610,54 NAT 01= 468, RAlIOS L.OB,CH,ROB= 0,4294 0,1421 0,4285 WSEL• 

,1470 ENCROACHMENT STATIONS= 224+7 462,4 TYPE= 4 T(1RGET• 0,053 
;~;~:!3 + 00 6+9:2 610+52 0,00 610,44 610+5:2 0,00 0,00 0,00 605+20 

J 90, 81, 29+ 81, 423, 6:2 • 345+ 41 , 9, 604,80 
;:! • ~3 o. 19 0,46 0.23 0,070 0,045 0,070 0,045 603,60 :!:24+71 

(),()00019 100. 100, 100, 0 0 0 0,00 237,69 462,40 

ELCHD 
603,50 

• 
• F'AGE 13 
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U,-MAR-81 10:23:35 

SEr.NO DEPTH CWSEL 
(l ClLOB ClCH 
•rT>.,tO- I II .-,, T", 11r-J I 
I I, nt" v'LU.t'I VL,M 

SL(1PE XLOBL XLCH 

CCHV= 0,100 CEHV= 0,300 
J+:SECNO 2713+000 

CRIWS 
ClROB 
VROB 
XI. OBR 

WSELK 
Al.OB 
XNL 
!TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

HI 
VOL 

CORAf( 

OLDSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID ENDST 

2800 NAT Cll= 323,60 WSEL= 610,45 ENC Cll= 323,60 WSEL• 610,55 RATIO= 0,0000 
610.55 NAT Cll• 345, RATIOS LOB,CH,ROB• 0,2113 0,1280 0,6607 WSEL• 

3470 ENCROACHMENT STATIONS• 287,6 527+7 TYPE• 4 Tf'lRGET• 0,063 
:u13. oo 5.33 610,53 0,00 610,45 610,53 0,00 0,01 0,00 606,40 

190, 36, ~6. L~8. 170, 48, 4 71, 49, t 1 , 606,20 
:! ';;9 0,21 0+55 0,27 0,070 0,045 0,070 0.045 605.20 287,61 

(),()00035 490, 490, 490, 0 0 0 0,00 240,04 5:17.66 

• 
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16-MAR-81 10l23l35 

************************************************** 
HfC2 RELEASE DATED NOV 76 UPDATED AF'RIL 1980 
ERROR CORR - 01,02,03,04 
MUDIFICATION - 50,51,52,53,54 

************************************************** 
NOTE- ASTERIS~ t*l AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

~~Ah: STORM 

• 
• F'AGE 15 

• 
• 
• 

• • SUMMARY F'RINTOUT TABLE 110 

• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

* 
* 

* 
* 

8E'TNO 

(),000 
(),000 

165,000 
J.65,000 

330,000 
330,000 

430,000 
430,000 

830,000 
830,000 

1000,000 
1000,000 

1./00,000 
1.700,000 

:~090, 000 
:!090, 000 

2123,000 
2123,000 

CWSEL 

597,34 
597,44 

598,33 
598.3:2 

605.50 
605,60 

605.50 
605,60 

605.50 
605,60 

605.50 
605,60 

605.56 
605,66 

606,20 
606,29 

610,44 
610.5:2 

DIF~WS 

0,34 
0, 10 

o.oo 
-0,01 

o.oo 
0, 10 

0,00 
o. 10 

0,00 
0, 10 

0,00 
0, 10 

0,00 
0, 10 

0,00 
0,08 

0,00 
0,08 

EG 

597,48 
597.56 

598, 4 7 
598,47 

605.50 
605,60 

605.50 
605.60 

605.50 
605,60 

605.50 
605,60 

605.58 
605,69 

606,40 
606.52 

610,44 
610.52 

TOF'WID 

32,90 
33,36 

3::',88 
32,81 

232,00 
232,00 

4:25.4:2 
319,24 

412.65 
302,70 

371,59 
220.92 

116,98 
71, 10 

51.17 
29,71 

566,30 
332,86 

QLOB 

0,00 
0,00 

0,00 
0,00 

0,00 
0,00 

8,07 
5+95 

7+02 
4,84 

28+55 
25+47 

0,00 
0,00 

0,00 
o.oo 

45.43 
44.43 

QCH 

130,00 
130,00 

130,00 
130.00 

190,00 
190,00 

171. 06 
175.08 

173,59 
177,86 

57,30 
60,28 

139,66 
151.00 

150.42 
164,54 

108.71 
112,36 

Qf.:OB 

0,0() 
o.oo 

o.oo 
o.oo 

0,00 
0,00 

10.87 
8,97 

9,39 
7,29 

104,16 
104,26 

50,34 
39.00 

39,58 
25+46 

35,86 
33.21 

PERENC 

o.oo 
0,00 

o.oo 
0,0() 

0,00 
0,00 

o.oo 
0,03 

0,00 
0,03 

0,00 
0,07 

o.oo 
0,09 

0,00 
0,10 

0,00 
o.os 

STENCI.. 

0,00 
126,00 

0,00 
126,00 

0,00 
1328,00 

0,00 
1297,27 

0,00 
1301, ~jl 

o.oo 
415,38 

0,00 
950.00 

0,00 
660.00 

o.oo 
304,43 

STCHL 

126,00 
126,00 

126,00 
126,00 

1328.00 
13:::>8,00 

13:::>8,00 
1328,00 

1328,00 
1328,00 

485,00 
485,00 

950,00 
950,00 

6AO,OO 
660,00 

490,00 
490,00 

STCHR 

181,0() 
181,00 

l 81 , 00 
181,00 

STENCR 

0,00 
181. 00 

0,00 
181,00 

1560,00 0,00 
1560,00 1560,()0 

1560,00 0,00 
1560,00 1616,52 

1560,00 0,00 
1560,00 1604,21 

520,00 0,00 
520,00 636,30 

1000,0() 0,00 
1000,00 1021,10 

685,00 o.oo 
685,00 692,40 

580,00 
580,00 

o.oo 
637,28 

• 
• 
• 
• 
• 
• 
• 
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t6-MAR-81 10:23:35 

8ECNO 

:1:123, 0 00 
:!~)::>3, 000 

-~-....... r..ro.r. ,-:./.1..=a.vvv 
:~71.3, 000 

CWSEL 

610,44 
610.52 

610.45 
610,53 

DIFKWS 

0,00 
0,08 

o.oo 
0,08 

EG 

610,44 
610.52 

610.45 
610,53 

TOF'WID 

377,98 
237,69 

365.55 
240,04 

QLOB 

80,96 
80,79 

38,89 
36,35 

!1r.H 

27,74 
28+62 

,-,.,- "' .. 
,.;:::, + V .1 

26,06 

Qf(OB 

81,30 
80,59 

., ~,, ., rl. 

l..!O+ .1V 

127,59 

PAGE 16 

F'ERENC STENCL STCHL STCHf, 

0,00 0,00 370,00 380,00 
o.os 224,71 370,00 380,00 

o.oo o.oo 368.00 378.00 
0,06 287,61 368,00 378,00 

STF.:NCR 

0,00 
462,40 

" "" V+VV 

527,66 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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t~-MAR-81 10:23:35 

!illMMARY OF ERRORS 

NUTE 
NOT!: 

SECNO= 330,000 PROFILE• 1 WSEL BASED ON X5 CARD 
SECNO= 330,000 PROFILE= 2 WSEL BASED ON X~ CARD 

(:AUl'ION SECNO= 2123,000 PROFILE= 1 HYDRAULIC JUMP D,S, 
CAU'l'ION SECNO= 2123,000 PROFILE= 2 HYDRAULIC JUMP D,S, 

PAGE 17 
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16-MAR-81 10t23l35 

FLOODWAY DATA, EAR 
PROFILE NO, 2 

--------
STATION WIDTH 

()TO•O 33, 
/} 165,000 33, 
b :no. ooo 23:?. 

4:30, 000 319, 
C. 8;10, 000 303, 

!J ). (>00, 000 221 + 

t700,000 71. 
E ;w90,ooo 30. 

:~123, 000 333, 
:?:?23, 000 238, 

F 2713,000 240, 

STORM 

FLOODWAY -------
SECTION MF.AN 

ARF.A VELOCITY 

46, 2,8 
42, 3 .1 

1729, 0, 1 
2078. 0, 1 
1879. 0.1 
611, 0,3 
143, 1 ,3 
52. 3,7 

1246. 0.2 
830, 0.2 
689, 0,3 

WATER 
WITH 

FLOODWAY 

597,4 
598,3 
605,6 
605,6 
605,6 
605,6 
605,7 
606,3 
610,5 
610,5 
610,5 

SURFf1CE ELEVATION 
WITHOUT DIFFERF.:NCE 
FLOODWAY 

597¼3 0, 1 
598,3 o.o 
605,5 0, 1 
605,5 0, 1 
605,5 0, 1 
605,5 0,1 
605,6 0,1 
606,2 0,1 
610,4 o. 1 
610,4 0,1 
610,4 (). 1 
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************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED APRIL t9RO 
ERROR CORR - 01,02,03,04 
MODIFICATION - 50,51,52,~3,54 

************************************************** 
TJ. ALPENA, MICH J 
r2 FLETCHER CREEK - fl.-DOPL<-lAr 
T3 100-YEAR STORM 

,n !CHECK INQ 

o • 4, 

X' NPROF !PLOT 

1,000 0,000 

NINV 

o. 

PRFVS 

-1.000 

!DIR STRT 

o. 0,006000 

XSECV X8ECH 

0,000 0.000 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

110,000 200.000 0.000 0,000 (),00() 

!H 6,000 70,000 120.000 ~o,Qo'o) 
NC 0,070 0,070 0+045 0, 100 
E T 0,000 0.000 0,000 0.000 -

Xl 0,000 11.000 126,000 181,000 
GR 606,800 0.000 603,500 126,000 
!,R 603,100 181,000 603,000 200.000 
GR 605,600 700,000 0,000 0,0()() 
NC 0,000 0,000 0.000 0,300 
ff 0.000 0,000 0,000 0,0()0 

METRir 

o.oo 

FN 

0.000 

(),000 

165,000 
0,300 
0.000 

0,000 
597. ~j()Q 

605,300 
(),000 
0,500 
0,000 

Al'R 131981 

WATlR MAl'IAGW[ll4t 

HVINS Q WSEL FQ 

o.o o. c,97, 000 0.000 

ALLDC 

(),000 

(). ()()() 

1:-10.000 
0,000 
l ,400 

0,000 
136,000 
300,000 

0,000 
0.000 
1,400 

IBW 

0.000 

(). ()()() 

130,000 
0.000 
0.000 

0.000 
596,400 
606,100 

0,000 
0,000 
0.000 

CHNIM !TRACE 

0.000 0.000 

(). ()()() (),000 

0,000 0.000 
0.000 0,000 
0.000 0,000 

0,000 -1.000 
157,000 597,100 
400,000 606,100 

0,000 0,000 
0,000 0,000 
0,000 0. 0()() 
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0,00() • 0.000 
0,000 

• 
0,()0() 

164,000 • ~j()(). 0()() 
0.000 
0,000 • 0,000 
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• • 
• • l6-MAR-81 10!23!35 F·1~(,E :-•~ 

• • 
Xl 165,000 0.000 0.000 0.000 1 :~o. ooo 20,0. 000 165,000 0,000 j • ()0() 0,000 • X3 10.000 0.000 0,000 0,000 0.000 ,0,000 0.000 610.000 6 l O • OO(l 0.000 • (H 6,000 110.000 160,000 1 90 • 0()() ~50.000 19<0.000 190,000 0,000 0.000 0.000 
FT 0.000 0.000 0,000 0. 00() 0.000 1,400 0,000 0.000 0. 0()() (). 0010 • • 
Xl 330.000 17.000 1328.000 1560 • 00() J <",5. 000 16:5.000 165.000 0.000 0. 000 0.000 • X3 10.000 0.000 0.000 0. 0()() 0.000 0.000 0.000 610.400 610.400 0. oo,o • X5 6.000 602.700 605.000 605 • 5()0 607.500 60:5. 600 605.600 0.000 0,()()0 0. oo,o 
GR 612,000 0,000 610,000 200 • ()()0 607,200 1100,000 607.600 l :L75.000 607,:wo 1200.000 • GR 602.200 1300,000 600.100 13~8.000 598.700 1350,000 597.200 1400.000 ~i97. 900 1450, oo,o • (;R 597.700 1500,000 599,200 l ~j5(). 0(10 600.000 1560.000 602,700 1 ,,oo • 000 60:~. 700 1650.00,0 
GR 612.100 1700.000 612.400 1800.0()() 0.000 0.000 0.000 0.000 (). O()() 0.000 • FT 0.000 0.000 0,000 0.000 0.000 1,400 0,000 0,000 ().()00 o.oo,o • 

• Xl 430.000 0.000 0,000 0.000 100.000 100.000 100.000 0.000 (),000 0,000 • NC 0,000 0,000 0,000 0, 1 00 0,300 0.000 0,000 0.000 0, ()00 0,000 
ET 0.000 0,000 0,000 0.000 0,000 1,400 0,000 0,000 (). 0()0 0,000 • • 
Xl 830,000 0.000 0.000 0.000 400,000 400,000 400,000 0,000 o. c,oo 0,000 • Ff 0,000 0.000 0,000 0.000 0,000 :1.400 0,000 0, 000 (),000 0.000 • 

• Xl 1000.000 9,000 4B5.000 5~0.000 170.000 170.000 170,000 0, 000 0.000 0,000 • (;t,: 610,000 0.000 605,500 340,000 603,800 430,000 603,700 485,000 601,500 510,000 
GR 600,200 515.000 601,300 ci:.>O • 000 604,800 690,000 610,000 B50, 000 (),000 0.000 • Fr 0,000 0,000 0.000 0.000 0,000 1,400 0,000 0,000 0.000 0,000 • 

• Xl 1700,000 7,000 9:50. 000 1000.000 725,000 650.000 700,000 0,000 0.000 0,000 • (,R 610,000 0,000 605,700 910,000 605,600 950,000 602,200 985. ()()0 603,200 990.000 
GR 603,300 1000.000 b:10.000 1200.000 0,000 0,000 0, 000 0,000 0.000 0,000 • NC 0,000 0,000 0,000 0,300 0,500 0,000 0,000 0,000 0,000 0,000 • ET 0,000 (), 0 0() 0.000 0,000 0.000 :1,400 0,000 0,000 0.000 0.000 

• • 
• • 
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• • 
Y1 "11\0A """ L 1'1,/\(\ LLA """ £ oc: """ "'7C:I\ """ A"1C: """ "70A I\ I\ I\ " """ " """ " I\£\ r. • ~· ,.;.v7V • VVV 0 + V\./\1 o,;,,1 + vvv uu,...,+vvv ,,.;;,~•v + vvv .,, ...... vvv SJ 7 V • \.IV\# V • VVV V • VVV V,t\/\lV 

X3 l.0,000 0,000 0,000 0,000 0.000 0,000 0.000 606,000 606,000 0,000 • GR 610,000 (),0()0 607,000 600,000 606,900 660,000 603, 5()() 675,000 604,500 685,000 
GR 610,000 780,000 0,000 0,000 0,000 0,000 (). 0()0 0,000 0,000 0,000 • SB 1.250 2,900 2,600 150,000 16,500 6,700 17,6()() 0.000 603,400 603,500 • fT 0.000 0,000 0,000 0,000 0,000 1,400 0.000 0.000 0.000 0,000 

• • Xl 2123,000 7,000 490,000 580,000 33,000 33,000 3:{. ()()() 0,000 0,000 0.000 
x:i 0.000 0,000 1,000 605,300 610,300 0,000 0,0()() 0,000 0,000 0,000 • X3 10,000 0,000 0,000 0,000 0.000 0.000 (). ()()() 610,300 610,300 0,000 • (!R 615,000 0,000 610,000 170,000 607,000 490,000 AOJ,4(>0 570,000 604,500 580,000 
GR 610,000 690,000 615,000 1050,000 0,000 0.000 (),()0() 0,000 0,000 0.000 • F.T 0.000 (),()()() 0,000 0,000 0,000 1,400 (),0()() 0.000 0,000 0,000 • 

- Xi 2223.000 j (i,000 370+000 380.000 100.000 100.000 i 00, ()()() 0.000 0.000 0,000 -• • GR 615,000 0,000 613,200 100,000 609,300 200.000 A<>7, 40() 302,000 607,300 3!'i0,000 
GR 605,200 370,000 603,600 378,000 604,800 380,000 61(). ()()() 520,000 615,000 850,000 • NC 0.000 (),000 0,000 0 .100 0,300 0.000 (). ()0() 0,000 0,000 0,000 • FT 0,000 0,000 0,000 0,000 0 .ooo 1,400 (). ()()() 0,000 0,000 0,000 

• • Xl 2713,000 12,000 368,000 378,000 490,000 490,000 4',>(). ()0() 0,000 0,000 0.000 
GR 616,100 0,000 614,500 100,000 610,600 200.000 608,800 300,000 608,700 344,000 • GR 606,400 31-8,000 605,200 374,000 606,200 378,000 60A, ~,00 400,000 609,000 550,000 • GR 609,900 550+000 616,600 850,000 0,000 0,000 (l • ()()() 0,000 0,000 (), 000 
EJ 0.000 0,000 0,000 0,000 0.000 0,000 (),()()() 0,000 0,000 0,000 • • 

• • 
• • 
• • 
• • 
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• SECNO DEPTH l;WSl:I. CRIWS WSELK EG HV I HL •LOSS BANK El.EV • Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XLOBR !TRIAL lDC Jr.ONT CORAR TOPWID ENDST • 

• *PROF 1 • 
CCHV= 0,100 CEHV= 0,300 • *SECNO .ooo • 0,00 1.94 597,34 o.oo ~,97, 00 597,48 0.14 o.oo o.oo 602.50 

130. o. 130. o. o. 43. o. (), o. 602, 10 • o.oo o.oo 3,02 o.oo (), 070 (),045 0,070 0.000 595.40 134,60 • 0,005988 o. o. o. 0 () 5 0,0() 32.90 167,51 

• • (;CHV= 0,300 CEHV= 0,500 
*SECNO 165,000 • • 3495 OVERBANK AREA ASSUMEl1 NON-EFFECTIVE,ELLEA= l,j_(),()() F.LREA= 610,00 

• 165,00 1,93 598.33 o.oo o.oo 598,47 0, 14 0,99 o.oo 603,50 • 130. o. 130, o. o. 43. o. o. o. 603.10 
0.02 o.oo 3,04 o.oo o.o,o 0.045 0,070 0,045 ~96,40 134,61 • 0,006067 130. 165+ 200, 1 () 0 o.oo 32,88 167,49 • 

• *SECNO 330,000 • WATER EL=X5 CARD= 605.~00 

• -~495 OVERBANK AREA ASSUMF.ll NON-EFFECTIVE,ELLEA= 610,40 ELREA= 610,40 • 
:no. oo 8,30 605.50 (),00 0,00 605.50 0,00 o.oo 0, 04 600,10 • 1 90, o. 190. o. o. 1706. o. ,L 1. 600,00 • 0,43 o.oo 0.11 o.oo 0,070 0,045 0,070 0,045 597.~0 1328,00 

0,000001 165. 165. 165. 0 () () o.oo 232,00 1560,00 • • 
• • 
• • 
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- -• 8ECNO DEPTH CWSEL CR1W8 WRELI\ EG HV HI. •LOSS BANI\ ELf.V • 
(~ QLOB QCH QROB flLOB ACH ARUB VOL TWA LEFT/RIGHT 
DMF VLOB VCH VIWB XNL XNCH XNR WIN ELMIN SSTA • 81 OPE XLOBL XLCH XI OBR !TRIAL !DC ICON"! CORAR TDF'WID ENDST • 

• *81:::CNO 430,000 • 430,00 8,30 605.50 0,00 0,00 605.50 o.oo 0,00 o.oo 600,10 
190, 8, 171. 11, 229. l 1()6, 291, 8. 1 • 600,00 • 0. 7'.2 0,04 (), l 0 0,04 0,070 0,045 0,070 0,045 597.~() 1. :.!3~, • 29 • (\ - ("\fl,l\("i('\ 1 1 ()('I . 1 "('I . 100. ? () 0 o.oo .4'1c;.A; 1660.71 "'. vvvvv ... .L V V t ,1.V"Vt ~ -T ._ 'IJ t -, ..._ 

• • CCHV= 0, 100 CEHV= (1,300 
*SECNO 830,000 • 830,00 7,80 605+50 (),()() (),00 605.50 o.oo 0,00 0,00 600,60 • 190, 7, 174, 9, 185. 1590, 241, :.>7. 5, 600,50 

1,80 0,04 0,11 0,04 (),()/() 0,045 0,070 0,045 597,70 1245,09 • 0,000001 400, 400, 400, 0 0 0 (),()() 41 2 • 65 1657,74 • -

• *SECNO 1000,000 • l.000,00 5+30 60~+50 0,00 0,00 605.50 0,00 o.oo o.oo 603,70 
l.90, 29+ 57. 104, 173, 1 :1 0. 4:!4. 33. 7, 601,30 • 1 , 96 o. 17 0,48 0+25 0,070 0,045 0,070 0,045 600,20 ;:139, 96 • (),(100042 170, 170, 170, 0 0 () o.oo 371,59 711.55 

• • *~ECNO 1700,000 
1700,00 3,36 605+56 0,00 0,00 605.58 0,03 0, 08 0,01 605,60 • 190, o. 140, 50. (), 95. 76, 40, 11. 603,30 • ,., < < " "" < AL 0.66 " "'" " /\AC: " "'" " I\ Ac.: £ I\'> ,., ,, OC:I\ A"7 

.:.: + .I. .L v+vv J • A,o V +v,r V \l • \l'"'f-.} v+vrv Vt v-r,.J ~}\I,.'. • .,_;, \I l,.JV • -rsJ 

0,000826 725. 700, 650. :.~ 0 0 0,00 116,98 1067,4l • • 
• • - -
• • 
• • 
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• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV • Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 

• TIME VLOB VCH VROB XNL XNCH XNR WTN FLMJN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL Jl)C ICONT CORAR TOPWID ENDST • 

• CCHV= 0,300 CEHV= (),500 • WCC"(--kln .-,f'\Of\ """ 'l'Wa;;.Wl"U ... ~V"TV • VVV 

• :2090,00 2,70 606,20 (),()() o.oo 606,40 0.20 0,73 0,09 606.9() 
1','0, o. 150. 40. o. 38, :?!:1. 41 , 11. 604,50 • :l, l 4 o.oo 3,96 1 + ~j9 (),070 0,045 0,070 0,045 603.50 663,11 

e 
0,007049 350. 390, 425. 3 0 () o.oo 51. 17 714,28 • 

• ~WFCIAL BRIDGE • 
• ~227 DOWNSTREAM ELEV IS 604,45 ,NOT 606,20 HYDRAULIC JUMP OCCURS DOWNSTREAM <IF LOW FLOW CONTtWLS) • SF XI\ XKOR COFQ RflLEN BWC BWP BARE"A ss El CHU FLCHD 

• t.25 2,90 2,60 150,00 16,50 6,7() 17,60 0,00 603,40 603,50 • *SECNO 2123,000 

• f"RESSURE AND WEIR FLOW • 
• f_GPRS EGLWC H3 (lWE IR QPR BAREA TRAPF.LOID ELLC E"L TRI• 

ARF.A • 611. 45 607,05 o.oo 20. 171. 18, 19, 605,30 610,30 

• • 2123,00 7,04 610,44 o.oo 0,00 610,44 o.oo 4,03 0,0() 607,0() 

• 
190, 4~ 109, 36, 623. 484, :~5 l • 41 , 12. 604,50 _, . 
;>, 19 0,07 0 ,.,,, (), l 0 0, 070 0+045 0,070 0,045 603,40 j :.~.; !°"J ·-- • (),()00005 33, 33, 33, 0 () 5 0,00 566,30 721+45 

• • 
• • 
• • 
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• SFCNO DEPTH CWSEI_ CRlWS WSELK EG HV HL OLOSS BANK f..1.EV • (I GLOB ClCH QROB ALOB ACH Ah:OB VOL TWA LEFT/h:!GHf 
TIME VLOB VLH VfWB XNL XNCH XNR WTN ELMIN SSTA • SLOPE XLOBL XLCH XI OBR ITRIAL ILIC JC'ONT CORAR TOPWID ENT.IST • 

• lSECNO 2223,000 • :!223, 00 6,84 610,44 0,00 0,00 610,44 0,00 0,00 0,00 605.20 
190, 81, 28. 81, 461, 61, 431, 44, 13, 604,80 • 2+32 o. 18 0,46 0,19 0,070 0,045 0,070 0, 04~, 60:i:. 6() 170,85 • 0,000018 100. 100. 100, :! 0 0 0,00 377,98 548,83 

• • CCHV= o. 100 CEHV= 0,300 
lSECNO 2713,000 • 2713,00 5+25 610,4~, 0,00 0,00 610,45 o.oo 0,01 0,00 606,4() • 190, 39. -,r _ _, . 126. 219, 47, 501. 54. 17, 606,20 

::! • 82 o. 18 0 .5.5 o.~s 0,070 0,045 0,070 0,045 605.20 :!()8, 74 • 0,000034 490, 490, 490, 0 0 () 0,00 365.55 574,30 • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
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o.oo 
0,00 
0,00 
o.oo 

165,00 
165,00 
165,00 
165,00 

165.00 
165,00 
165,00 
165,00 

100,00 
100.00 
100.00 
100.00 

400,00 
400,00 
400,00 
400,00 

ELHW 

0,00 
o.oo 
0,00 
0,00 

o.oo 
0,00 
o.oo 
0,00 

A AA 
VtVV 

0,00 
0,00 
o.oo 

0,00 
0,00 
0,00 
o.oo 

o.oo 
o.oo 
0,00 
0,00 

ELLC 

o.oo 
0,00 
o.oo 
o.oo 

0,00 
o.oo 
o.oo 
0,00 

A AA 
VtVV 

o.oo 
0,00 
o.oo 

0,00 
o.oo 
0,00 
o.oo 

0,00 
o.oo 
0,00 
o.oo 

ELMIN 

595.40 
595.40 
595.40 
595.40 

596,40 
596.40 
596,40 
596,40 

597.~0 
597.20 
597.20 
597.20 

597~20 
597.:20 
597.20 
597.20 

597,70 
597,70 
597,70 
597,70 

Q 

70,00 
120.00 
130,00 
165,00 

70,00 
120.00 
130,00 
165,00 

110.00 
160,00 
190.00 
250.00 

110,00 
160,00 
190,00 
250,00 

110.00 
160,00 
190.00 
250,00 

CWSEL 

596,89 
597.27 
597,34 
597 + 5~j 

597,89 
598.26 
598,33 
598.55 

L. "'I"\ -, ,... 
OV~+,v 

605,00 
605.50 
607,50 

602,70 
605,00 
605.50 
607,50 

602,70 
605,00 
605.50 
607.50 

CRIWS 

0,00 
0,00 
0,00 
o.oo 

o.oo 
0,00 
0,00 
o.oo 
A AA 
V+VV 

o.oo 
o.oo 
0,00 

0,00 
0,00 
0,00 
0,00 

0,00 
0,00 
0,00 
o.oo 

EG 

596,99 
597,40 
597,48 
597.7:2 

597,98 
598,40 
598,47 
598.72 

602.70 
605,00 
605.50 
607,50 

602,70 
605,00 
605+50 
607,50 

602,70 
605,00 
605.50 
607,50 

60,02 
59.90 
59,88 
59,84 

60,42 
60,67 
60,67 
60,70 

A A< 
V • V .1 

0,01 
0.01 
0,01 

0,01 
0,01 
0,01 
o.oo 

0.02 
0,01 
0.01 
0.01 

PAGE 

VCH 

2,43 
2,94 
3+0:2 
3,28 

2,43 
2+95 
3,04 
3,30 

A < A 
V • J. V 

0, 10 
0,11 
0.12 

0, 10 
0,09 
0.10 
0, 10 

0 .11 
0, 10 
0.11 
0. 1l 

23 

AREA 

28,84 
40,81 
43,00 
50.25 

?8.78 
40,65 
42 • 81 
50.0:2 

9,04 
15.50 
16,80 
21.33 

9,01 
15,41 
16,69 
21,18 

1056.10 957.60 
1589,69 1893.24 
1705,69 2129,05 
2169.69 3179,45 

1156~00 984T17 
2015.43 2072.25 
2224,95 2364,81 
3151,11 3734,27 

1005,53 803,54 
1812,40 1799,44 
2015.56 ~072.42 
2891.92 3359,71 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 
• 16-MAR-81 oa:26:29 PAGE 24 • - -SECNO XI.CH ELTRD ELLC ELMIN Q CWSEL CRIWS EG lOK*S Vr.H AREA .011-.: 

• 1000.000 170,00 o.oo o.oo 600,20 110.00 602,66 o.oo 602,72 42.92 2,33 71.49 16,79 • 1000.000 170,00 o.oo o.oo 600,20 160,00 605,00 o.oo 605,00 0,63 0.53 541,17 200,87 
1 (\(\(\ - (\(\(\ 1 '7(\ . (\(\ (\ - (\(\ (\ . (\(\ 600.20 190.00 605 .. 50 o .. oo 605.50 0.42 0.48 716.47 :?94 .. 64 J.VVV • VVV .I. F V • VV V • VV v+v-v • 1000.000 170,00 o.oo o.oo 600,20 250.00 607,50 0,00 607.50 0,08 0.28 1672,23 902,44 • 
1700,000 700,00 o.oo o.oo 602.20 110.00 604,59 o.oo 604,63 19,57 1.76 77,72 24,87 • 1700,000 700,00 o.oo o.oo 602.20 160,00 605,09 0,00 605,13 13,79 1.70 l:'1.43 43,09 • 1700,000 700,00 o.oo o.oo 602,20 190,00 605.56 0,00 605.58 8,26 1.46 171,53 66 .10 
1700,000 700,00 o.oo o.oo 602+20 250.00 607,51 0,00 607,51 0.54 0,60 874,47 339.52 • • 2090,000 390,00 o.oo o.oo 603,50 110.00 605.84 o.oo 606,04 72,30 3,63 30,29 12,94 
2090,000 390,00 o.oo o.oo 603,50 160,00 606,05 o.oo 606,23 66,28 3,70 55.85 19,65 • 2090,000 390,00 o.oo o.oo 603,50 190,00 606,20 o.oo 606,40 70,49 3,96 62,80 22,63 • 2090,000 390,00 o.oo o.oo 603,50 250.00 607,54 o.oo 607,59 10,67 2. 13 215.97 76.52 

• 2123,000 33,00 610,30 605,30 603.4() 110,00 607.59 0,00 607.60 0,62 0,48 228.21 139,99 • * 2123,000 33,00 610,30 605,30 603,40 160,00 609.77 0,00 609,78 0,17 0,38 424,37 393,66 
* 2123,000 33,00 610,30 605,30 603,40 190,00 610,44 o.oo 610,44 0.05 0.22 1464,23 856,01 • :U23,000 33,00 610,30 605,30 603,40 250.00 610,71 o.oo 610,71 0,07 0.27 1623,33 974,53 • 

2223.000 100.00 o.oo o.oo 603,60 110.00 607,60 o.oo 607,61 3.50 1,31 178,24 58,83 • :l273, 000 100.00 o.oo o.oo 603,60 160,00 609,78 o.oo 609,78 0,28 0+52 723,31 302,11 • ::?::?23,000 100.00 o.oo o.oo 603,60 190,00 610,44 0,00 610,44 0. 18 0,46 953.54 443,29 
2223,000 100.00 o.oo o.oo 603,60 250,00 610,71 o.oo 610,71 0,24 0+53 1060.57 512.83 • • ?713,000 490,00 0,00 o.oo 605+20 110.00 607,88 o.oo 607,90 11,62 1, 83 123,32 32.28 
2713,000 490,00 o.oo o.oo 605.20 160,00 609,80 0,00 609,80 0,60 0,64 548.25 206,72 • 2713,000 490,00 o.oo o.oo 605.20 190,00 610,45 o.oo 610,45 0,34 o.53 766,20 323,60 • :>713,000 490,00 o.oo o.oo 605.20 250.00 610,73 o.oo 610,73 0,43 0,62 870,58 383,04 

• • 
- -• • 
• • 
• • 
• • 



• • 
• J.6-MAR-·81 oa:26:29 P,~GE 25 • AR STOR:M 

• SUMMARY' PRINTOllJT TABLE 150 • 
• S:ECNO a CWSEL DIFWSP DIFWSX DIFKWS TOPWJD XI.CH • 

0,000 70,00 596,89 o.oo o.oo -0,11 30,90 0, 00 • 0,000 120,00 597.27 0,38 0,00 0,27 32,60 0,00 • 0.000 130,00 597,34 0,07 o.oo 0,34 32,90 0,00 
0,000 165,00 597.55 0.22 o.oo o.s~ 33,88 o. 00 • • 16,5,000 70,00 597,89 0,00 0,99 o.oo 30,90 165,00 

16,5,000 120,00 598,26 0,38 0,99 0,00 32.58 165,00 • lo,5,000 130,00 598,33 0,07 0,99 0,00 32,88 165,00 • 16,5,000 165,00 598.55 0.22 0,99 0,00 33,85 165,00 

• * 33:0, 000 110,00 602,70 o.oo 4,81 0,00 232.00 165,00 • * 330,000 160,00 605,00 2, 30 6,74 0,00 232.00 165,00 

* 33:0, 000 190,00 605.50 o.so 7,17 0,00 232.00 165,00 • * 330,000 250,00 607,50 2, 00 8,95 0,00 232,00 165,00 • 
4:1:0, 000 110,00 602,70 0,00 o.oo 0,00 309,82 100,00 • 4:1:0, 000 160,00 605,00 2,30 0,00 0,00 412,64 100,00 • 43;0, 000 190,00 605.50 0.50 0,00 0,00 425.42 100,00 
4:1,0, 000 250.00 607,50 2,00 0,00 0,00 642,04 100,00 • • 8;1,0, 000 110,00 602,70 0,00 0,00 0,00 292,61 400,00 
93:0, 000 160,00 605,00 2,30 0,00 0,00 399,87 400,00 • 8:1:0, 000 190,00 605,50 0,50 0,00 0,00 412,65 400,00 • R3,0, 000 250,00 607,50 2,00 0,00 o.oo 463,77 400,00 

• l oo,o, 000 110,00 602,66 o.oo -0,04 o.oo 89,46 170,00 • 10010, 000 160,00 605,00 2,34 0,00 o.oo 329,73 170,00 
lOCI0,000 190,00 605.50 0+50 o.oo 0,00 371,59 170,00 • 10CIO,OOO 250,00 607,50 2,00 o.oo 0,00 584.23 170,00 • 
tJCI0,000 110.00 604,59 0,00 1, 93 o.oo 78,44 700,00 • 17CIO,OOO 160,00 605,09 0+50 0,09 0,00 98,29 700,00 • 17CIO,OOO 190,00 605.56 0,47 0,06 0,00 116, 98 700,00 
t7CIO,OOO 250,00 607,51 1,95 0,01 o.oo 597.05 700,00 • • 

• • 
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16-MAR-81 08l26l29 

SECNO Q 

2090,000 :110,00 
2090,000 :160,00 
:W90, 000 190,00 
?090,000 :~50, 00 

~H23,000 110,00 

* 2123,000 160,00 

* 2123,000 190,00 
~!123. 000 250,00 

:!223, 000 110,00 
2223,000 :160,00 
:1223, 000 190,00 
:!223, 000 250,00 

:::>713,000 110.00 
:!713,000 160,00 
~!/13,000 190,00 
?713,000 250,00 

ClJSEL DIFIIJSF' DIFIJSX 

605,84 ,o, 00 1. 25 
606,05 10 • 22 0,96 
606,20 ,o + 15 0,64 
607,54 1, 34 0,03 

607,59 ,o, 00 1,76 
609,77 :2.18 3,72 
610,44 ,o, 66 4,24 
610,71 ,o. 27 3, 17 

607,60 ,o, 00 0,01 
609,78 :2, 18 0,00 
610,44 ,o. 66 o.oo 
610,71 io. :?7 o.oo 

607,88 ,o. 00 0.:?8 
609,80 1. 92 0+02 
610,45 io. 65 0,01 
610,73 ,o. 28 0,01 

• 
PAGE 26 • DIFKIJS TOPWID XI.CH 

0,00 :20.20 390,00 • 0,00 48,14 390,00 
o.oo 151. 17 390,00 
0,00 246,49 390,00 • 
0,00 '?0, 00 33,00 
0,00 ~?O, 00 33,00 • o.oo 566,30 33,00 
o.oo 5~?5. 33 33,00 • 0,00 164,24 100.00 
0,00 3:~6, 26 100.00 
0,00 377,98 100.00 • 0,00 403,09 100.00 

0,00 1:rn.19 490,00 • 0,00 304,92 490,00 
0,00 365+5~ 490,00 
0,00 3139,68 490,00 • 

• 
• 
• 
• 
• 
• 
• .) 
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• 
• 
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• 
• 
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t6-MAR-81 08l26l29 

SUMMARY OF ERRORS 

NOTE SECNO= 330,000 
NOTE SECNO= 330,000 
NOTE SECNO= 330,000 
NOTE SECNO= 330,000 

CAUTION SECNO= 2123,000 
CAUTION SECNO= 2123,000 

• 
PAGE 27 -• 

• 
PROFILE= 1 WSEL BASED ON X5 CARD • PROFILE= 2 WSEL BASED ON X5 CARD 
PROFILE= 3 
PROFILE= 4 

WSEL BASED ON X5 CARD 
WSEL BASED ON X5 CARD • 

PROFILE= 2 
PROFILE= 3 

HYDRAULIC JUMP D,S. 
HYDRAULIC JUMP D,S, • 

• -
• 
• 
• 
• .,, 
• 
.... 

• 
• 
• 
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,. r;:, ALF'ENA, MICH, ., 
r:, FLOODWAY RUN 

,H ICHECI\ INQ NINV IDIFI STFn MF.:TRIC HVINS Cl WSEL ,Q • c) • o. o. o. 0,000000 o.oo o.o o. 615.580 0.000 

• ~J:~ NF'FWF IF'LOT F'RFVS XSECV XSECH FN ALL.DC IBW CHNIM ITRACE • 
15,000 0.000 -1.000 0,000 0,000 0.000 0.000 0,000 0,000 0,000 • • 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
- -• -fTHV= 0 .100 CEHV= 0,300 

:1000 NAT Ql~ 95,40 WSEL= 615,48 ENC Ql= 95.40 WSEL= 615.58 RATIO= 0,0000 • NAT Ql= 11 7, RATIOS LOB,CH,ROB= 0,2612 0,6606 0,0782 WSEL~ 615.58 • SFCNO DEPTH CWSEL CRIWS WS[Lt,. EG HV HL OLOSS BANt,. ELEV 
fl QLOB QCH QROB Al.OB ACH Af."OB ~'OL TWA LEFT /FiIGHT • PMF.: VLOB VCH VFWB XNL XNCH XNR WTN ELMIN SSTA • SIOF'E XLOBL XLCH XLOBR ITRIAL IDC ICONT COR R TOF""Ifl E"NDST .. - - - ...... -



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

'l A 7A C' ),,_/f"'-t:,nAi"'UM C" ).IT C'TATTll).IC'- ,,.,,., -, i '")C:I\ " -Y V['.•L-'J..., t ... , 1:.1,1...-r,un .... rini;;.1,c 1 QINIJ.Ul'CQ- o...:.:v • .;;, J. ...:--'V • V I I r C::. --

~;oo. oo 4.50 615.58 o.oo 615,48 615,60 
:-100 • 82. 218. 0. 302. 1 C"'"} ,.,_. 
o.oo 0,27 1 • 44 o.oo 0 • 100 0,060 

0,000791 o. o. o. 0 0 

::'800 NAT Ql~ 93,00 WSEL= 615,90 ENC Ql= 
NAT (H= 119, F,ATIOS LOB,CH,ROB= 0.159'.2 0,6734 

,l,470 ENCROACHMENT STATlONS= Cl'1'1 '1 
v .... - t .... 1565.3 TYf'E= 

900.00 4,88 615,96 o.oo 615,90 615.99 
300, 21. 258. 21. 86. 178. 
0,09 0.24 1 • 45 0.20 0 .100 0,060 

0.001100 500. 400, 300. 2 0 

A T.l".t:,r,r"'"T- " • nci, .. I Hf"\lJC. I - V+ J.0(".J, 

0+0.2 o.oo o.oo 614,88 
o. o. o. 615.:8 

0, 100 0.000 611,08 620,27 
1 0,00 6~9.74 1250,01 

93,00 WSE.L= 
0,1674 WSEL= 

616,00 RATIO= 0,0000 
616,00 

4 TAF,GET= 0.220 
0.03 0,38 0,00 615.68 
107, 4. 7, 615,68 

0 • 100 0,058 611.08 8'1? ?'1 ..,_a;.. ......... 

1 0,00 743,06 1565 • .28 

2800 NAT Ql= 92,42 WSEL= 616,42 [NC Ql= 92,42 WSEL= 616,52 RATIO= 0,0000 
616.52 NAT Ql= 103, RATIOS LOB,CH,ROB= 0,0643 0,8416 0,0942 WSEL= 

3470 ENCROACHMENT STATIONS= 457.8 631,8 TYPE= 4 TAFWET= 0, 103 
1400.00 4, 13 616,::01 0,00 616,42 616,54 0,03 

300. 4, '.282 + 14, 12+ 184. 43. 
0.19 0,33 1 + 53 0,32 0, l 00 0,060 0, 100 

0,001085 500. 500. 550. 3 0 1 

::'800 NAT Ql= 59,91 WSEL= 617,27 ENC Ql= 59,91 WSEL= 
NAT Ql= 70, RATIOS LOB,CH,ROB= 0,1955 0,3R25 0,4220 WSEL= 

0+55 0,00 615.98 
8. 1~. 615,98 

0+059 612,38 457 .. 79 
0,00 174,00 631,80 

617,37 RATIO= 0,0000 
617,37 

,{470 ENCROACHMENT STATIONS= 223.1 478,8 TYPE= 4 TAF,GET= 0, 140 
1950.00 3,79 617,37 0,00 617,27 617,41 0,04 0,87 o.oo 616,38 

300. 44. 132. 124, 62. 60. 167. 11, 15. 616,28 
0,30 0+72 ,., ,.,,., -·-- 0,74 0.100 0,060 0.100 0,059 613,58 .223. 15 

(),002481 550. 550. 550+ 3 0 1 o.oo 255+62 478,76 

::'800 NAT Ql= 230,40 WGEL= 617,47 ENC Ql= 230,40 WSEL= 617,5/ F,ATIO= 0.0000 
NAT Ql= 252. RAlIOS LOB,CH,ROB= 0,1743 0,6741 0,1516 WSE"l = 617.57 

SECNO DEPTH CWSEL CRIWS WSE:.L" EG HV HL OLOSS BANK. ELEV 
(i Cl LOB QCH QROB ALDB ACH AROB VOL TWA LEFT /F, !GHl 
TTML Ill nr:, I IJ'U 111:,nr, V:UI Vld;-,.11 viu-, IITJ;I r-1 UT lo.I 1-;-,.,-A 
1.1.nc. VLUV vc.n Vf"\UV Al'IL- Al'H.,fl A l'I r, W 11'1 C Lrl .1 I"'! ~.;:J,IH 

SLOPE XLOBL XLCH XLO BF( !TRIAL IDC ICONl COF,AR TOPWID ENDST 

3470 ENCROACHMENT STATIONS= 1195.0 1779.0 T'r'F'E;;;; 4 TAF~GET= 0.087 
'l325 f 00 5+67 617.55 0,00 61.7,47 617,51', o.oo 0, 15 0,0() 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

300, 
o .. ~o 

(),000155 

57. 
0, 18 
375. 

210. 
0,66 
375. 

33. 
0.21 
375+ 

322. 
0, 100 

3 

317. 
0,060 

0 

157. 
0.100 

1 

2800 NAT Q1= 39,39 WSEL= 617,70 ENC Q1= 39,39 WSEL= 
NAT Q1= 42, RATIOS LOB,CH,ROB= 0,2112 0,7888 0,0000 WSEL= 

1. 6. 
0,059 
o.oo 

1 9. 61 t., 38 
611,88 1194,99 
584,03 1779,02 

617,80 RATIO= 0,0000 
617,80 

'!470 ENCROACHMENT STATIONS= 49.1 100,0 fYPE~ 4 TAFWET= 0,064 

OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA: 

3000,00 
300. 
0.56 

0,006062 

48. 
1+65 
700, 

617,76 ~~,., 
-.J~ .. • 

3,42 
675. 

o.oo 
o. 

o.oo 
650+ 

HUMMARY PRINTOUT FOR MULTIPLE PROFILES 

WAY RUN 

617,70 

0.100 
3 

616, 1 0 ELf'(E.A= 

617.9.2 
74, 

0,060 
0 

0, 16 
o. 

0 .100 
1 

SEClION CHANNEL MIN EL OF MAX EL OF MIN EL DISCHARGE CWSEL 
NUMBEF~ LENGTH F:OADWAY LOW CHOR[! GROUND (CFS) 

618,40 

0,31 
23+ 

0.059 
o.oo 

TQ 

0.05 
24. 

612.50 
46,86 

EG 

616,10 
618,40 
49,09 
95.95 

TOPWID 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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%DCL-E-OF'ENIN, error 0Pe1r,ins _rirrno: CF'RELJf,Ll-1 'ITOf'. CDM; as i no=u l, 

-RMS-E··FNF, file not four,d 
$ T:Y /"'f- I WMt'\CllU I • ltl·"/"' 

• A:*********************A:************************* * HEC2 VERSION UPDATED JAN 1976 * 
* ERROR CORRECTIONS Ol,O2,O3,O4,O5,O6,07,O8,O? .« 

• * MODIFICATIONS 52,!53,54,55,56,57,58 'I 

***************************«****************'*** 

• 11 MCLARY CF,EEI\ 

;-/Al// L-
e1 

• 
• 
• 
• 
• 
• 
• 
• 

;:?,ootJw/f-l' A7u/ll • 
M<-LA~ r' <AeE,,: • 
A',q-v1:JcO ///9-/8/ 

• 
• 
• 
• 
• 
• 



·r :1 ALPENA, MICHIGAN • • l:l FLOOD lNS, F'ROJECT 

• ,J 1 I CHE Ch: INQ NINV !DIR STRT MEl rnc HVINS Q WSE.L FQ • o. 4. o. o • 0,001000 o.oo o.o o. 612.000 0.000 

• ,J;> NPROF IPL.OT PRFVS XSECV XSECH FN ALL DC IBW CHNIM !TRACE • 
1.000 0.000 --1.000 0.000 0,000 0. 000 0.000 0,000 0. 000 0,000 • • ,J3 1.000 34,000 3,000 4,000 27,000 28,000 9,000 0,000 0.000 0.000 

NC 0.100 0.1.00 0,060 0.100 0,300 0.000 0. 000 0.000 0. 000 0.000 • rn 6,000 180,000 260,000 300,000 390.000 300,000 300,000 0.000 0.000 0. 000 • ET 0,000 0,000 0.000 0.000 0.000 9,100 1,400 0.000 536, 000 1736.000 

• X1 500,000 7,000 1200.000 1250. 000 0. 000 0.000 0,000 0.000 0,480 0. 000 • X4 2.000 61~.500 200,000 615.500 2250.000 0. 000 0,000 0.000 0,000 0. 000 
(JI-< 620,000 0,000 614,400 1200.000 611,400 1210.000 610,600 1220, 000 612,300 1240, 000 • Bf< 614,800 1250.000 620. 000 2750,000 0,000 0. 000 0,000 0.000 0,000 0.000 • F.T 0.000 0.000 0.000 0.000 0.000 9,100 1,400 0.000 660,000 1860, 000 

• X1 900,000 9,000 1075,000 1150.000 500,000 300,000 400,000 0,000 0,480 0.000 • X4 2.000 015,800 200.000 615,800 2400,000 0,000 0.000 0,000 0. 000 0. 000 
(JR 620,000 0.000 615,100 1000.000 615,200 1075,000 612,000 1092,000 6.l0,600 1100.000 • GI~ 611,800 1106,000 615,200 1150,000 615+:?00 1200, 000 620,000 2600,000 0,000 0. 000 • f. T 0. 000 0.000 0.000 0, 001) 0.000 9,100 1,400 0.000 354,000 778,000 

• X1 1400,000 10.000 479,000 550.000 500,000 550.000 500,000 0.000 0,480 0.000 • GR 620,000 0,000 615,400 400,000 615,400 450,000 615.~00 479,000 612,600 492,000 
GR 612,200 500.000 611.900 508,000 615.500 550.000 615.500 700,000 620,000 1500,000 • F.T 0.000 0.000 0.000 0.000 0.000 9,100 1,400 0.000 160,000 540,000 • 
X1 1950.000 9,000 ::>88,000 312,000 550.000 550.000 550.000 0.000 0,480 0.000 • (;R 620,000 0.000 616,000 200,000 615,900 288.000 613,900 295.000 613.100 300.000 • GR 614,100 304,000 615,800 312,000 616,000 500,000 620,000 700,000 0.000 0.000 
f. T 0.000 0.000 0.000 0.000 0.000 9,100 1,400 0.000 1250,000 1700,000 • • X 1. 2325.000 9,000 1550,000 1650, 000 375,000 3 75, 000 375.000 0.000 0,480 0.000 
GR 620,000 0.000 615,800 1500, 000 615,800 1550, 000 613,300 1591,000 011.400 1600,000 • GR 611,400 1600.000 615,900 1650,000 615,800 1800,000 620,000 2100.000 0.000 0.000 • ET 0.000 0.000 0,000 0. 000 0.000 9,100 1,400 0,000 ~9.000 95, 000 

• X1 3000,000 11. 000 66,000 100.000 700,000 650.000 675,000 0.000 0.000 0.000 • X3 10.000 0.000 0.000 0,000 0.000 0.000 0,000 0.000 0.000 0.000 
UR 620,000 0.000 616.000 50,000 616,100 66,000 612,900 73,000 61",.500 88,000 • GR 618,400 100.000 616,300 112.000 614,300 120.000 612,500 126,000 616,000 132,000 • (;[-< 620,000 900,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 
f_J 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 • • 
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• c;r:HV= 0.100 CEHV= 0.300 

SF.:CNO DEPTH CWSEL CRIWS WSELK • u QLOB QCH QROB Al.OB 
TTME VLOB VCH VROB XNL 
SLOF'E XLOBL XLCH XLOBR Il RI AL • 

EG HV HL 
ACH AFWB VOL 
XNCH XNR WTN 
IDC TCONT CORAR 

•LOSS BANK ELE.V 
TWA LLFT /f, I GHT 
ELMIN SSTA 
TOF'WlD ENDSl 
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• 500,00 4,40 615,48 o.oo 612,00 615+51 0,03 o.oo o.oo 614,8B • 300, 60, 231. 9. 289. 146, 89. o. o. 615+28 
o.oo 0.21 1.58 0 • 1 0 0.100 0,060 0.100 0.000 611,08 ~35.2-4~ 

• (),000989 o. 0, 0, 0 (), 18 0,00 1<?15.45 ~150.651 • 
• 900,00 4,82 615,90 0,00 o.oo 615+9.2' 0,02 0+42 o.oo 615,6EI • 300, 31, 241, .28. 185+ 173. 198, ~ 19. 615,68 J• 

0, 10 0.17 1,39 o. 14 0,100 0,060 0.100 0+059 611,08 195.91 
(),001041 500. 400, 300, 1 0 1 o.oo 2:~08.18 2404. OS' • • 

1400,00 4,04 616,42 o.ou o.oo 616+4~1 0,03 0+53 o.oo 615,98 • 300, 15+ 263+ 21+ 54+ 178, 83. 10, 35. 6 t 5. <;?a • 0.20 0,29 1, 48 i0.:26 0, 100 0,060 0, 100 0,059 <'>12,38 353.0::i 
(),001054 500. 500+ :~50 + 0 o, 1 o.oo 425 + 16 778,21. • • 

1950,00 3,69 617,27 o.oo o.oo 617,31 0,03 0.85 o.oo 616,38 • 300. 55+ 124. 121. 89, 57+ 182+ 14. 40, 616, :!8 • 0+32 0,62 2, 17 0,66 0.100 0,060 0.100 0. O:::i9 ,,13 .:::;8 160,60 
0,002508 550+ 550. 550. 1 0 1 o.oo 378,80 539,40 • • 

:'-325 + 00 5.59 617,47 o.oo o.oo 617,47' 0.01 0, 16 0,00 616,2B • 300. 47. 210. 43. 311. 308. 221+ 19. 45. 616.~i8 • 0,52 0,15 0,68 0,19 0. 100 0, 060• 0, 100 0,059 ,', 11 • 88 1076,40 
(),000170 375. 375. 375+ 3 0 1 o.oo 1308,33 1884, 7~! 

• • 
• OVFRE<ANK AF~EA ASSUMED NON-EFFECTIVE,ELLEA= 616,10 ELREA= 618,40 • 

,3000, 00 5+:20 617,70 0,0() 0,00 617,BSi 0.14 0,34 0,04 616, 10 

• :,oo. 60, 240, o. 45+ 72+ o. 27+ 5.2. 618,•IO • 0+59 1.35 3,32 o.oo 0 .100 0,060 0, 100 0,060 i!>l.2,50 28,651 
(),005801 700, 675. 650. 3 0 1 o.oo 66,92 95,61. 

• • 
• • 
• **********************************************•* • * HEC2 VERSION UPDATED ,JAN 1976 * 

* FRROR cmrnECTIONS Ol,02,03,04,05,06,07,08,09 * • * MODIFICATIONS 52,53,54,55,56,57,58 * • ************************************************ 

• • T1 MCLARY CF,EEK 



11111~111\ll~l~li'.~ I 
OOBREAKOO 

1) COUNTY: 

2) STUDY NAME: 

3) WATERCOURSE: 

4) DOCUMENT TYPE: _;.'--lf.1'~)J;..:..__ __ _ 

Hlllliillll 



DESIGN NOTES A~D COMPUTATIONS 

SUBJ[CT 

,ca NUMB[R 

/. F,'r5 {;- c,tJSJ s,, t,'a,1 ~j h/Ov,cl J7JO /,_,t UflJ fa,,,,,, 0 / lffOrAt/, 

/r/ or/,r (JJ N,v< tk 011erba11lJ ,,,f loc«!c,I ,,, ;f/v,rJ f.al:.c, 

Tl-.. /lee -z 111,,.1.,_ I wos c,r(;'"'J t,./ accord,':) 1/ ( /})f«.ncc J, f.....,M 

cross s,c,l-,or1.s A c,n,/ 13 w,,, JhJrt,,,,,./ ,;n XI card), 

8 wa't cic(),•s fu/ tJ <Ucou,i i ,t,, tL 

o,urbanh, J,1s6u,d ol' vhowJn~ Cf qr,:,,/_.,../ r/sc 

2. Cro51 ,flLt-i'MJ A a11.I 

.swampy , //af 
, , ' 

PREPARED BY 

./ V 

/-o ti,., 6 Z O 
I 

con t,,c-1r J extr" groun/ p,,/,. b wert 

end J b /,-,,,,; w,' l), /o..,,r e /,.,.!,,·,,,;, l/,1J wed 

DATE CHECK[D BY 

BERNARDJOHNSONINCORPORATED 
2021 K Street, N. W • Washington, D.C 20006 • 202/862-8600 

t.NUINt:t:H~ • AHLHI I t:l.l:, · t'LANNt:H~ 

SHE[T NO 0, 

' 



... ---------------------------------

(,.I 

FLOOOINO fLOODWAY 
DASE FLOOD 

SOURCE WATER SURFACE ELEVATION 

DISTANCE I 
WIDTH SECTION MEAN REGULATORY WITHOUT WITH 

CROSS SECTION IFT.I AREA VELOCITY (NOVOI FLOODWAY fLOODWAY 
ISO. FT.I CF.P,S.I INOVDI INOI/DI 

>- ·-- - .. ·---;i-- ----·- ··--· --- -- ----
Mclarv Cru - ~ 

i--;...--- - ···r -- - --------- --- ----
>--·--·-· ___ A__-·- -· -- __ SQO __ ___ MO 454- 0,7 ~IL t:.. t. ,.,;-_ s- 61,',. 6 

-- 13 900 74-3 J7 / o.~ C.H..,&. ;:, I .S. qc.. 6 /6, 0 e.. 
C /'rOO LZ 4- 2.3Cf J.:3 t: /(, 6 {,/fl,£:. -- 616,.S-e.. 

' 
>-- - [) iq~-o e.s6 Z.8'1 /. 0 t.17, ~ 6/7.3 {, /7, 4 

I: 2.325 ____ .. €.B:f , 796 o. Ef- /. ,7, .c- C./7, 0 617.6 . 
F 3000 4-7 103 2.'f 6/7. 7 t.;7, 7 h/7,8 

---- - - ·-· - - - ==---· ----

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

-· 
-· 

- .. ·- . -- ---- -

.. 

1 Fe, f a6av-c. MOL"' th 
2 w,,l,,r -,~rf..« el,,.,~ t,.1,,; co"'l',,,.J;,/ <»;/~o.,.f co,u,d,r,./,,,,. o/. 6aci"""'{;t, eff,c..ls. 

DEPARlMEHT OF HOUSING AIID URDAII DtVELOPUEIIT 
hdw1I I011111nca Admini1tntio• 

/OIIVll/.5Hlr' OF A£PcNA) Ml, 

(A LP ENA . co.) 

FLOODWAY DhTA 

McLAl?Y Cl<..EEK. 

INCREASE 
IFEE'l'I 

' 

0, I 

(), I 
ll I 

ll I 
o. I 
0. I 

-

- -
-----

I I -~----------------.1.----------------..;... ______ _,1 



JOHNSON 

DESIGN NOTES AND COMPUTATIONS 

$U8J(CT 

J09 HUMl[R 

' 

otl:CtO'<!tl!.P 

APR i 31981 
• 

W!\TE.11 NIANAGEME.NT 

Cxl-iib,t ) 

~ ' ~ ' ' 
'Des:r 1rL::in • .f(C.If I L, I, I /,~~B,J :_,ff't"'t::° J' I 

PA[PAA[O IY DAT[ CH[CKf:D BY SHUT NO 0# 

BERNARDJOHNSONINCORPORATED 
2021 K STREET, N,W, , WASHINGTON, D. C, 20006 , 202/86i-ssoo 



' ; 
; 

1. 
l 

l 
' 

JDHNEICIN 

DESIGN NOTES AND COMPUTATIONS 

suilJtcT 

JOI HUMBER 

-~ ?.:tart ~+~< ~[ev~;on_ l?j ~bF - ~:i:-~ -~. Aetv~I 
le.rcit.s ·,11 AkLara Creek will be 30Vet"ned bv. 

-boek~1rr- ~roli1 ,qvd Lcte .. - --· - a 

S urv~ in-br ~ti~n -br -h, .. :-2 
·· yJ1:re.. done, -for +~~ t~l)N R. fir 

A- correc-t ior f e~r o1 . 43- -M 
1D all . ele11sti0f'S . -b r.-e in ·J.) i1h 
WV C C. ~w Ir ':I'\) (\ ~ , I') '2, d 

PR[PAR£D IY ")? !>AT[ C1•1'[C~lD BY " ~ ~.,. 

BERNARD JOHNSON INCORPORATED 

cross S®tbnS' 
ah()~ev- prqj()Jr .. 

\lk\S Ddd'1J 

N &v D • r;: 1~·.,,., 

SttEtT NO I 0, 

2021 K STREET, N.W. , WASHINGTON, D, C. 20006 • 202/862-8600 

C4 !t 



____ _._ 

- --- J 

-----
' I ' ---- - - ·-·- -- ____ ..,_ 

---- -- ----. -- ----,H-·,~-+----- --- -
--·- -- -~ -

--•--

----- -- -- - -_..,_____ - - _.._ -

____ .,.... ,--

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

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

~-

---12-' . ~ . i - - .. j .\ - · - I -e- l 'l t - · - ··· l - -

- =- :i ~1 -=-: - ~ = i ·: - -· -_ ~ ~ ~ i _ -__ -
-- --1--- ·-:' 5 ~ -~-~~ ---:-··--+--· ~ . ,------~---t----- -- _t"-___ _ 

- I , . - . 
' ' 

1 '---+---' 
I i_. I - •-: - ... -!-<-\\-j_ · __ -

=--:::-=-:=--+_--_--_=_-_-• _ __:l, ------~ _- J 1 : ::: : ; - -~ -___ J_ -• :__ ---- : ---- . 
- "(! l :4~ --·· . ! _:·: :1_ ·:_· 

.'-h, - 9 -~· =:=jt=:::::::~~~- . = 
----+-- · . 1 -1 ;. , --~ 1-· /,;~-:- ·-

. , · j · i - · - I -· - 1 -
---+----•-- ----------+- -- - ------ -•· . -----+- --- ~ f¥ -

---- -•-. -

j 
7 -- ·--- ------- ·- -· 

-------------+----< 

----4------t---+--

---
1------ ------------- - ---- ·-·-

t · 1 ! - • 
: 1 

I • 

----
---•-

~..;- .. 

7 : ·1· T; .. - t l .. -. l -- -- i 

... 
j 
I ---i----r--+----+ ---1--..,-+ 

-:_: j ;;,t- .-:_ ::i~ :::-: · · -~-1 :.:~_:_-:: _·_::= ~: i ~~-~ = : I: ~::::: :E if.$ -_: : -u, 
------f-~l · -----1 -------j--/·-~- -- - i - · - -.l-,. -uJU ···1 ··- --

-·-+----<-·--·t----+-/"(i-i·----"---7 ~------, l ------+----m ~ -.--.-----+---+----;__:_:: __ -:-_::._::: ;~=-===~::-1_:::::1~:~/-:~ ;-~-·_·:_-__ ,,_ j ·---- ~ ·:J: __ n::::z_([) r:::.::: 
---~ --• --',- - ~ -- - j - --- •· -·· -·. . . - ··-7-·-·- ... _LJ _Z,_L -- ---+f-- 1-+1-Y-~ ·:. ~ ·• - i --· - -- · · :.-- ----~ · - 1 -- I "'9-- __ __.,; · -~.....:- .1--+s~ 

-· . ··-·•-· : .- -~ ::.::.::..-~·• ::::~: -_:.::'.· .:- :_.-_ ·:-. :_ l: _ ~-: _ 4 a~ ~,.c
0
=i~.L-~j t:>:: - .. -1-- -- -· --- t- •. '+'. -'--+~ -'--'-'-'-

. ' ,·- -- --~""- 1 · ·-. - .-.+ . ·- · • ·--·- - · - I->- -1 [L Cl.w · · ..;. __ ~ -+----• --'-'-+--.+J.-f--f-+--,~f---- -+-----i+---•-+----/-'--- --•---+.Q:.--0 d-:: • r I 

- -:-~--'. :.L, ·• ~---= 7- 1 .. -- ~ . i i er:~ u::-u.. ::p . .:__ ...-- ... •·-. -_;••J 1, I _J . .LI. -
·-·-·- -·• --· - + · :i.31 i'. - " i .U - Nm C:::. 

.. -·-- -•···. -- j .... - 1 , .::c.J=,=J=_,~C-•• ---+----< 

~---if~--~~,~~~-=-=-:~·=-:-~-L:.:~--- ~ - t~~-=~~ --_~J,; ~.:·::: ' l -- -, " - -- -1 ---, ~ -- - l . -- -,,;---·--·-· . ---·, -. _ _ . _-__ - .. , ., - - . .... --· - ! .. . .. . . - . - J, ... -· .. i 

-. er; 

------

·,;:, 

.. 

. - . --

. - . -- -

·El 

lj -- .. ·-·: . - . --t ···-· . . : .-.' 1 · : -: : 1 
.j .-:·:i::::· ..... ·1 

_r..._ ___ '_· _-__ .,_ __ .....,I ---.---•-·_,_._._-4 ___ . _,_ ___ ·...,_ ______ _,_ _________ ~ 

- - .I 

j i 
- - ~J.. __ -----



___J __ ~ 

. -· ·---· - J 
J 

~~=-~·-_:--::r_ -- ---
- . -j ---

J - -• -
. I - - - -

' 

--:--j : 
·-.I. 

i 

--··-------

--e; 



-l H:-_:__:=1--c;_-~=~~ -- -:__~_:-_~_=-_=-=._-:-=:-~.-t.=::_ -: _ _: -:._--t~-~-:-~-- ~-- ~-.·+ ---~= -- -- - \ 
--- - ~-----t---
-------1 

---••;---•--

- ----' 
' 

---
-• -- - I . 
- --- ---1 -
--- - - -f--

-----

-~--

• __:__: ___ 1 

! 
• 

-- ---··· 

f ---1 -- · -- -·--- - l i 
--=~~\~:==::=~ --- -: ----· __ :=_=~:.+~=-··:: -· ·--- 1 ~~:~+=-_:= :· 

•• •• - T • • .r ·•· .. ::-:-i----o •- J . -•·. -• •·· •·+ - J 

. --_~--+~- -= __ - . ~-- --::::.1-I•_:::~..:_: ·::::--::.::-:-j ~ ______ ; --·. - .. :::..·+~-:--.::: ··_:--:-:::·t= :::;:. 
- - - ,--- ---+--·=----=--·--· ... -t_-_-_-_---l_---- \----- -----+-- --

--- ---

. __ :_ ~::,.--:; ___, __ ....; •-< ____ ,_ --·--- - . - • j -- ----- -~------ -:-i ; ' - -:-i----'---

_-_-_-_--..1.-_'._·=_---<-=-=.J· il __ :_--=::--::_: ___ :.l~_t+w~_T1._: ~.i.;=..i.·:•_-_, -=-J· -~-----~---__ :_ ... 1_-_-_--_-_-1-__ -_-:_~-_:_-Jj_-_: _~_-:_-_ i2t:_,_ .=:~j::=:·: ~: ,--~-i ~ ~ ff 
--+ ._ --~ ~ - . --- - --- '--~i-~ - t : ~~-d--

: --"---' J.-_:o_1....l..: .:.; ... -~~~~-~:: __ :_=-._-_:.::- :=~-=: -~_:_.;[~, ~- ----f·_:::__ · -: ::-_i_--_-_-_----+---::j---4;--~_-_, .J...-·'--+9'---·-·-_·-•+--• ... -,c.·JI---·--

-'----.- ---j-- " --•----i--..._· LI -- .. J --1- ' 

--;---- L.T ~- -

-------- -~-,-_____ --------

---~ -- - , - j- ----· ----,-•·t··::, L..I -- - I . --- • - - - - - . -- · 1 · -----t------ - - • .: 
----L-,--c-1 ---·-+m, ------\·--- -----1----- --·-·1·----- ·-:-,tr 

-,....-I ' • .!..____.... ~ •• _. " - 1 ·1 . ~ -• - I • --< • t • " . • •· - • I - -- •--:,~ 

----:-----.1-....... --~--:---"_--_•.-ll----1--_-__ -_-__ -_-_-"]--1--,_-_-_-.--_-1_-_-_·;·_--_"i'""--_-_-_--__ +_--_-_-_-__ --l-j,-_---+_----1~,----1--_-_-_-_-_ .. _-1"·--:,v-,--_-_-_ ... _--_-_-_-_-+-+-,-_-_-_·,-_-__ -_1-_-_-~---:'·1-:'"-.-_jf-.--

---~ --- ---r-'---- ----~t_'...·-~- ~-~: -=t~--- - ~--=--~--~-+ :_::~ - -=-:t r¥ -·---i---- ----1'= ------+ 
-1---__ -_-_-"}:+--_-__ -_--+-_--ic----+--+1--+--__ -_~..j'----+_-_ ~-,;:;--r:l----'---- .I ·--- -- ,_,_ 

-----·1 -1 . .-.. ::-·· -- .: :_~ . ; j ~---~ 1_ • .,.._ --1----- -- ----'~-
- - • _J_ - - - • ---t ! - ~ --!--~-- ·•---$' 

- ; · ~ 1 i · .;..;... __ ... ___ 1-------- ---1"0 
--_...J. __ -+ ______ -__ ...Jl---1-_-__ -__ -_-'f-_--+-_--_--__ -+_J ____ ,... ____ .;..r ____ i,..... __ t-e----l-_-_-_-"_"-i_ j<- .. -----:}---- --•--

_:__::+:-~--::= -~-~~- r~--- - :·=:-:-j ---:~:~---- --- _: ·-:_=~-~==~- ~--~~~ ~-~ --.::-;~:::~~:.:.=-. ~:-..:-..:-..:: 
----- .-....!.......-.il------l----· ~ 

: : .. --~--=~:1·, =~~ ~ -- I:, - -- t ---.:- r===-~: :-_:1·:· ~f_ ; . :~:=-=i-+ :~::: --,~-
·
---~ J- 1---:_-_ 1 ' '- = _-_--...J.,._-_ _.:IL---J----'---•-...J.----l.----1---...J..1· __ ..J,.. __ --!1 __ ....;.,_· ,..a- --- --- ------ ··•-.:':)· 

__ =-~_-____.__•-~-= ----- :: =-~-=:)_~_ :·.=: ~-~:~ ::- - --- :. :t: ::-_ -:: :-:-..j-= ~=- _; ~-=-t~ : ~-- ~--=-=-•=== -::=:: 
--~:~::::::::-·...:.--JJ ____ c.·_--__ --_-_-_-c'1_-....1.· --!~=S.:1---· : . .:.~.::...::::~ .. --··r --- ---~ -1:8 - -------+-----+---'-
-- .• ..;....;...... ---- _"]_ - .... ,, - - i - ...... J . - -- -- _:-~ -J-A ~-- --- ~j----·--- ,-; ,t-
-...: . ..: ........ .1 ---1·\;_·---.-.-_- 1 ·--- l··_ -~'""' -----·- -----•-•-,-" ~-- - ~ -- . 1- - ... -- ' - ~ - -'-~- ____, -S· -

7--- 1 ·l--- I· ·I ·-!-------~-, 
--..:..1--~--

_; _~-- ---1-~-- -----+ ~ --!------. 
----,- ----- .•. --1 :';•· I 

::::.'.:. +:'.::., ~ =-=-~== -_- -~ - --_ =-1 -::.:: = - \.: ~t ·..:.. : :: 
~ . L------_-_,-_--H----+_-__ -_--_--~~~"l::rl ~ ~~=--:-:1 -- -- -. -· - --7 
---~ - '--;---- ·-• ~- -ra;I .:,:0 / .• - j • --

_--~_, J.,.~_-·_-·...JJ___j_: _::::_:J... j.:c,...1..~L . --~--_-. -----1---i....J.>.. 

--"~:~~:;:::= --- ~:.:·=~.:-5/.=:~~1::-=:::: ::=.~.J-~ '_\ ~-==~~j-: ·--~= ---=--+-_--- --_-$----- ~f=-
--'--'--;--.!.-----,...IL·.- ·'t] . __ ....:.1:s- -c, '---·---j- •-•·•· --- --'-~ . -- I'<.--:_ --- ... ----- -- -1----+---...;t~----+---------------11--
-- ----'-- ------s j' :.J ----- ..... - .1--:s_ ---· ·--- --+ ·-··- __ J:--c_t•·-- ___ ..;_ --- _-_"L- :.:: .. c~::.-:i-:.: --- :==---il.'~::::::: -=--·--~ -- ·_ -----· -·-·· --1- ---- -Z--UuJ- ..... ,_ ----;--
~ -.-t-- ------:;;; --~- ... - __ ,_ --...~ -~-•7""1" ~.:._ ___ ---:---+-t- -t - --· - - - -- --- --..--·-

_---+_.;.,_"'"_' . .l.--'_-_~~:_-_.Jj_-_ .. _-_-_•_,tt:,;\ -~ 1-;- --- -~_;-!-·• -- ----....- __ _._ __ _,_"'Jo ···- -J- __ ____:._t ·.------ 0::- =)ft--'•---- -~--re=:)· 

-++-.:, •, -:--+-~--r- ---°T ;- ~~i- ~ --•- - -~~-;--!-:-..-""7° ++-;-;-~ --~- I -•--..__.~r_._,__ .½-~'-J :t.:---<>- --~«• 
_, .... --l.,-..L-'..U.,.... - ...... ~- - - -~~---- L......,;.---,.--- - j,., ---- ~ .c= .1.11- i--- __ ____.,_ __ _ 

'.1.-:I: ---·---J-.--.L+-+~·-- ~-1--;-~-: ''' ----· -- :.L..Q.-~~------ .j__, ..... 
-----r-.....__ +-r--.--· ---~·- -:..~' J-+ .... ,-t- _....l...J......,.. +--:-f~~ ---- \ =--u.. U-· ------~ ---~--.-
~~~-~ - - ~- ~~ --,' -I I ~ : I ---.,..- I :_.,+ _.....__ -- -:.--+-,- -, -~-... -. ..;._ - - ---,. ·-- -·. .. ..... --·- ---• - L_ !Y') - - -- •• 
- ; , --µ,-+.-L, _--~_-r ·--:-- --+Y-i-1-i- -~ ;{.J- -L-----1- '..L• ~ ~--y-: ~ _,__ ---- ·:-··:,· __ _z .:._-~3~~ - ... --t ,._ 

:::P- f-h-J : :r- , ~ 11 f ~ : ;- :r±~•: .::-=-.-:"! ~ ~;}·f _- ~- :T_~=- ~~ kF-.....,--_-!---""""'....:.=.,"-+·-_;;.~---1!':><!
0

~-<-• -_-_· __ 
4 1 --L..' ' - ' ~ ~-- - "- --'-- ' . , 0-0:: Z Cl ~---;-+f --j---'_,..., 
-i ~ ++t-+ __ ...;....j_ 7 t-i-----H--+-t-'--.....,_tL -,-, , · · ---•-·- --~er J..JO • ,-:-c-t· 

__;__l_ , • ·'> - -+-'+--------'-- -- --- ,-· - . -- - 1 :_s;. - .::J D ,, i • ~ -+---•~ 
~ i,...:...; _'..11.. ... , , H-- +±:~: ~ -~--l--i---4~--!-- --- -- ---- -- - '· :+·--·- -· ---·-! -- (.../:i..J :=-------,-- ~;·'.-+-
--'--'-, ' ... .:. ~- _, --,-J~ --1~ • ··- ---- • - ·--- - ··i · · -- --'·• ···1 ·U: L U:: L. p .. - 7-•-----

. -l _..!._)._..:.....,;._ ~ -~--- --- -· --- "' - -• • l _J n...J ----· 
:-::::_: _--;__--r_~-= - - ----· - ----i .:. ___ -- -• • + • -1.::i:i o c · ~ ~J~ ~ : : ( ~ : --- - : · · u ~ rJ '.T1 "F: ---+-,-- _______ __:_ __ i- __ .1 __ ._,_ •. • • •-1 ~, l,_._-;t-• 

--~-- _ ___._ 
-----..- _..,.._,;._ + .l- ----- --

~ ,-----
---

' ___ _,_ ·•-1----• 

----
_, _!_,_ 

--- -~i --- -- . :-t. --_ -- ---r ---- -=---~ 
·_: __ -_~-_J,., -_~_: __ +----·-·',;_· __ · ---+----=--~--j~ -_·:_:-_ ... _~~ ~~~-: -·-
-I : j ~~::::i ::=-~~- =.:-_:J=-
: l i ------ i -- - - - ~"0 

-_._-_--_--_ .. -·;,· __ -__ . ·_·)------~- ~-:::_-t- ~--: ~~-:.~1-: ___ :~_:_:J:::·:=::::.~--;. -=---,- ·-- -i.., -- - • : - ·------t-- --·--- -, ---, 
• . - •----- I -- - -• " J • -• 

--::::::.=-~- ~ ~-:+:::· --- --- i 

1
1 --- -- 1- - - : ~ -l =~ ::-: :: :·:;:-.:;:. -. --· 

. -· j . . . . -l I ·i ·_-__ --__ -__ ----- -- ·-
-_ -_.l...,__;· -_-_· ,.L_ _ __J __ ....1...·_•-_:-_. ·,....::.L..i. ---L--·_:_:._-....,· _·:_:_....1... __ .,L_t-_.......J._-_-__ ··.1::·_: -



--- - ! r: 
. ' 

. . . . . . . j 
- - . - - . •- . -

-- - - f - - - - -
l t .. 
J • • • 
I 



-- ----1 -

·- -- _,._ i-·~ ' 
·: ..... _ . ! L 

; 
·1 
j. ·- _,_ - . ---~~:::.j - ~ 

t .... _-- .· ... ~-···-·_-_-.· -----!-- - .. -+-·,·. ., - - -· - --- -j ----- --- --- ---;-. Q/ - --- ---t--
:.L =-=:::::: :::::===--::l::~=::. ==r: .... ::.:-_:: =-=·:.c-i~ -1 .::::·_::·:--=-== =-=-~·-

- - t::a.-- - JJ. ____ -----1----,4-·~ 
j ·: - . :-~J.. g ---t -:£ _, : :.::.:~4 :-::.:'.'" -
J - ··- -f -- - ·-flf .. -~ .{ -- -~ ~ ~ . ----ti . ---~--

___ ._ j_,.-_; ---_;..•-t•·•--A .h--7- -----;;,-~--- -j ---------

. -J ___ :-~l 
-----l------1 ---·-

j " 

---- --

-~~f~i~=;~=.~: ·.- .:+_ - ~~~~t~~::i ·:~~~l~-~-~~ ~:~~ :i-. ===::=f_:......;.-i .. ~~ ~=-
-:·.-~--.:-...... •~---~-'-:=-:...---,. --.---. ·:__,___:::-r . ·=~ ft,°1 -_-: j : -~1: -%: ;,,;:":-.. --t-=-. -=-=--=ii=~.::j.:::::iri'f_-~_,t-N;:=f-::-

, ._,. 1-· . ' -7-:::,S! '. - -- -·-i::. "'to---l.------4-----1----
.~ ·- , -=-l ·:-.::::~:~:~ ·-::.1::.:_·::.\.::==-i~ ~ --·=·1. --- --- -

. I . - : .. .. .. 1 . - . : l - - . -t Iti ~ ... J .. 1 - : i;': 16 : :: --, -- ·::.::::: :::_::_:~r: 
·----·-··-:·l·.-·=·-~~-:.~=~-· ~:·~: ;. " : :~ ~~~ :~:7-- :=;\~~ - j =------· ~---1=-
__:_....j..__.:.· .... 1 __ . __ ·_~,::.. i 1? ~1 : .. .. :·: i -- · -r--: : 1 = - -- l . -·-------·= •--· 
l- .. !_,.·.··~ _o·•-···;·· ·'-,.·[k···' ..... --. ..... J---.. ·-•-1 ...... J... <·---------·---... ~ ------~-- -~ ---------4-------- -· -----~ __ _,__ ___ -~--

,. ' ""'+- tJ . -· 1. .. ·- --- -j - . - ... .. .... _ ..... .... . . -- ·is, -
·· 1 ~l, "i --:s:: tl"l ,_ -- -1--·-· -----·---- ----+----·- --- -+-------~-- ----

·---7--~ -;--·_:;;;' ·~ ·-:-.--L._ i ... -· .. - - / ,._____ --,---'----- I -- -
. j <;;, i : ·.c 7j •-· ... --J------- ....... .; ..... :·=-·-~-i·.:·== ·--•--· ......... 

-----

- .... ' •--•---' 
1 - • -- t --- 1 · -- , ---- ·-- · · - - 1 · ---· --·--· ~ --· 

---1'----ll-----'1~·-·'-.l . _· ::: • -= . .:=. . .. .. ·: . .... . ' 

. ..:....-.. 1 ....
. _ •.. _-_~ ... i:.· __ : .. ~. ·._,L.. __ .._·. - .:· · · .. : l .- ·· -·i· - ==-·-~ 

--·-

- --- ---~--l 
-- - .. I 

---. -------i 

I 

j,., j ' . =·11 _______ ) __ ::_ __ ::- ----I· ··----, 

----1----'Q.--r----- ----+ 
"';5- i - i -- . - - - - I - - - - -- t .. - - --- --- . T" 

- . L f-- •• 

·-s-
-·"0--

". ---~-

- _ti! l i .. : _: : ~ : : = j -< .: ·1 .. : -- ..... 1 -- -
----~------·-'------J'----'--f i--.;~- ·---·' ·----·----1-----i-----..... ---~---

" . ·!U: i . ; ·1·: . Ii .. -: .. l -- =1·· :.·::--i --· t - L . , -- . - , . - ' .. : - 1.:-: -:-::1 .-::-- -:::::g 
................ _g ---T- i" _.: • I .L -• .. • i .. • " 1 --+-. -:...,~,•• .. ..f-

l: /":1· i -i , l 
1 --1---- · · · -.r--, ... 1 
I . . ·1: , :.: 1 

.. ·~ ;::.: 
--- --J -: -~ ---- --1~----

' l- [ -~r 1-... l ...... ' 

-----

--..... --. ..:- I . ! 
-.-.... ·_-l-.·---.ll...----1--·--',-.~---~ -.c.J----,-.---'-1- ----. ..-1.---i---.-__ -: ___ :..;j--_-_-ij-.-_-_:_-__ -,rl ---1-.-_~J-:-'..--: -~:.--:= 

r---+ . ~ . J_;· -· . : .. 'j..:~--=.: -... __ -_ ·_ i,·.::...: .· · j .. _._: f-'. z~ ; -------- ---- . 
-.-,-.~.h--.JI -· .:.:.....L:~---·· :Ji! : ~ --~-:4.::...::.:: -t-:--:-~ :=~---.. -----~--:+-_-__ -,· -.-.-.-_-+---~;-__ -__ -· .-:=.::: 2E [·,..i---+·~·f . ...:::-::... .. 

. . , ... 1 . l ·:: ).: ·--~ l 1j · --~1:rc...'.::J ... --·---· 
.. · ] · ! I --· ' · t t , - ·tL7Lt ·--i----1---+---

--j - .. ·--: i) . -. - · i - -· l ... .J-- · :rn~~ j-- --- -;-;-:-

--_:::....._,_ ..... ~~ ... :--'-·~--L-'-.-:-~ _-.:-:.._,- :-~~

1
·:-~1 := : •·:·:= -· · ~· -=---~~~t: ~·=~, .:=:::~:ti~t:ii~-i'·~ ~!-

___ ,+J.+ ,--· : _· .. -- ] - ----.,i ...... ___ · --•---~1 _: ·· :.: ·. _:~r.: :'-q:: JJ. C,]:;: . ' ' L.C: -- -- ---t--+--..;.__..:.. .,l._.:____ • . - --•· 'I 

- -- -',-!-4,....:-L.i.....;._,._ -- - - ---4, - - - . ,, --~--•-- -- ... -----• - - - _..):- _ _j LO 4-d-· I : --+-; __ _ 
..... _.J.. ___ JL.__ --•f-------,~-: ~--:..-::!--..:..-1-----11---· -- ----- --/.-1 .... _____ j ____ . 1 .... ----·-·--u·:EU::·l;_·P,·..:...'-----·-•· 

.:.:~=1 :.::.::--• .7 .::+~ ·i:il .:~.;:~Ji-ii= _:.a..::...-:~::: :::.:::-t~=-- ~:;:;.;'a:= ---- :=:..= -----~t----- ---~----•-- --·---- ---- · ------~ -----•- ----•--f---.::'- --:-:t._\J_, -n- --- ---
-_-. ....,_!-----4' ----J'---.....J.,- ---J'------1'--•--- 1-------l----!,· --~ - ! j 

j =-==-~:: =~~·.:. ~ : ...-:::.1·· .:::: ..... E: : :. r==·~:: c:: . ::.:::'1· ::: :.-: =· -.·.: 7-:~::::.: =-===: l; :.:::= .-... .?-
~ -- --• - --- --l.: -- - •· --·- - ,.. . -· ·i- -- _ ___,...., ----- ----·--1-- - - --j_ -·-•- ---- -- · ---- --

·-•-- - ~---- -- · ---, -•-- ---i------ --------;----- ----,------------ --------·•- . 

----·· ------

------
- ---

---

-- -· .. + ... -. 
. - --:, . - --

. - ·--j ----
-- - ... J ....... .. . - +- .. I 



' JOHNSON 

DESIGN NOTES A~D COMPUTATIONS 

SUBJECT, N.c C,\a<'j C.re.e.l'. , A-\~ 10\.61\S\\i~ 

t= lo oG UlOl.\ Co Mp vta4-iof\S. 

U-hl,ii' "~ De.+o.. 1 \e.cl 1+£C-2.. ~ r i' !\ -+o-rt 

C re s:.s. s:~c\,'o(\ w .- d-+{-{ft) 
Tota\ S:~"" 
~ tq' -Pt } 

A{~oo) ~~o 45"4 
B ( '}oo) 743 311 

C. ( l"iOO ) li"t 237 

D (_1'7so) 2 SG. 285 

E { 2J 2s) .£B4 7 '7" 

F (3000) 47 /03 

- I r.. a Lo B + f\c l-1- + A-J?oB Io w nre.<t :: fT 

JOB NUMBER 9C o -4 7 
Q10~ = 3 ao c.(:s 

Mea(\ Vc-'oc.,½ ~,rs.) 
= G?/A 

0-7 

o.8 

1.3 

/,0 

0,4 

2 .J 

lite~r:a "eu 

PR[PA.R[0 IY -r:s 

APR 131981 
WATER MANAGEA!Ufr 

OATE._3/ / 7 /e, CHECKED BY 

BERNARDJDHNSDNINCDRPDRATED 
2021 K Street, N.W. · Washington, D.C. 20006 · 202/862-8600 

ENGINEERS ARCHITECTS PLANNERS 

SHEET NO I 01' I 
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1) COUNTY: 

2) STUDY NAME: 
I / I I I 

3) WATERCOURSE: 

4) DOCUMENT TYPE: ~< tf..,___.,,_/ttt1---"--""'{{q;___,,,,._s _' __ _ 



• • 
OVIF:kRANI\ AREA ASSUMED NON-EFFE.CTIVC,ELLEA= 616,10 ELREA=, 618,40 • • "3000, 00 5.45 617,95 0,00 o.oo 618,13 1,,) 1f 18 0,38 0+05 616,10 

390, 88, 302, o. 54+ 80. o. 35. 54. 618,40 • 0.58 1 + 62 3,79 o.oo 0, 100 0,060 0.100 0.0~9 61.2.50 25+58 • 0,007077 700. 675+ 650+ 3 0 1 0,00 71,60 97.18 

• • 
• • 

SUMMARY F'F<INTOUT FOF( MUL TIF'LE PROFILES • • 
,AIR STORM • • SECTION CHr~NNEL MIN EL OF MAX EL OF NIN EL DTSCHARGf.:: CWSEL Tl1 FG TOPWID SlENCL STENCR WSEU\ 
NUMBER LENGTH ROADWAY LOW CHORD GROUND (CrS) • • 500,00 o.oo o.oo o.oo 611,08 180.00 6jl5+02 56+46 615 • Q':j 270.75 0,00 o.oo 612,00 

500,00 o.oo o.oo o.oo 611. 08 260,00 6l5.38 81, 91 615,41 1.323,13 o.oo o.oo 612,00 • c-00,00 o.oo o.oo o.oo 611.08 300.00 61l5,48 95.40 615.51 1915.45 o.oo o.oo 612,00 • "iOO, 00 o.oo o.oo 0,00 611, 08 390.00 6Jl:':i,60 123.17 615.63 2064,04 o.oo o.oo 612,00 

• 900,00 400.00 o.oo o.oo 611. 08 180.00 ol5+45 54.46 615,47 70,74 0,00 o.oo 0, 00 • 900,00 400,00 o.oo 0.00 611,08 260, 00 6ll5,82 T/,07 615.85 2201,13 0,00 o.oo o.oo 
9()0,00 400,00 o.oo o.oo 611,08 300,00 6ll5,90 93.00 015.92 2208,18 o.oo o.oo o.oo • 900,00 400,00 o.oo o.oo 6J. 1. 08 390,00 6ll6,02 123 • .37 616,04 2218+28 o.oo o.oo o.oo • 

1400,00 500,00 0,00 o.oo l',12,38 180,00 6ll5,96 58. l 5 615,98 150,94 o.oo o.oo o.oo • 1400,00 500,00 o.oo 0,00 bl2,38 260,00 6Jl6,34 85.64 616,36 406,09 0.00 o.oo 0, 00 • 1400,00 500,00 o.oo o.oo 612,38 .300,00 6Jl6,42 9.2.42 616.45 42~j.16 o.oo o.oo o.oo 
1400,00 500,00 0,00 o.oo 612,38 390,00 6Jl6,58 108.84 616,61 466,51 o.oo o.oo 0, 00 • • 1950,00 550.00 0,00 0,00 bl3,58 180.00 6ll6,86 30.04 616,91 338.~6 o.oo o.oo 0. 00 
1950,00 550.00 o.oo 0,00 613,58 260,00 6ll7,14 49.5.? 617,18 .366,39 0,00 0,00 0,00 • 1Yco0,00 550.00 0,00 0,00 613,58 300,00 6ll7,27 59.91 617.31 378,80 0,00 0,00 0,00 • 1950,00 550.00 0,00 0,00 613,58 .390, 00 6ll7,50 82.:?4 617,53 402,00 0,00 o.oo 0,00 

• :?325.00 375,00 0,00 0,00 611.88 180,00 6l7.05 154.77 61i',06 631.03 0,00 0,00 0, 00 • ::325 + 00 375,00 0,00 0,00 611.88 260,00 6Jl7,34 204.35 617,34 753,37 0,00 0,00 0,0,j 
:'325.00 375,00 0,00 0,00 611. 88 300,00 6:l7,47 230.40 617,47 808,33 0,00 0,00 0, 00 • 2325.00 375,00 o.oo 0,00 611.88 390,00 6ll7,70 :~83. 75 617,70 907,57 0,00 0,00 0, 00 • 
3000, 00 675,00 o.oo o.oo 612+50 180,00 6:L7.25 28.59 617,34 58,41 0,00 0,00 0, 00 • 3000,00 675,00 o.oo 0,00 612+50 260,00 6:l7,57 35.93 617,70 64,:i9 0,00 0,00 0,00 • 3000 ., 00 ,L,75., 00 0 00 0,00 il::> 50 ,oo . ()() 4117 70 ,:Cl.,::;Q /.,17,R~1 ,/.,i-,' 9~ 0.00 0" 0/'I o.on 
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• 
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• 
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3000,00 

SECTION 
NUMl!ER 

'500,000 
500,000 
'.'iOO, 000 
500,000 

900,000 
900,000 
000.000 
900.000 

1400.000 
1400,000 
l 400,000 
1400,000 

1950,000 
1950.000 
1.950.000 
19'50,000 

::>325,000 
:?325+000 
:~325 + 000 
: 1 325. 000 

3000.000 
3000,000 
3000,000 
3000,000 

675,00 

DISCHARGE 
CFS 

180.000 
260,000 
300,000 
390,000 

180,000 
260.000 
300,000 
390.000 

180,000 
260,000 
300,000 
390,000 

180.000 
260.000 
300,000 
390,000 

180,000 
260.000 
300,000 
390.000 

180.000 
260,000 
300,000 
390,000 

0.00 

CWSEL 

0,00 

615,018 
6l~i.382 
6l~i,478 
615,600 

615,447 
615.822 
615,899 
616,016 

615,960 
616,338 
616,423 
616,576 

616,857 
617,144 
617,274 
617Jl99 

017,051 
617,337 
617,466 
617,697 

617.252 
617,570 
617,705 
617,953 

012.50 

CWSEL flIFF 
E"ACH Ci 

0,000 
0,364 
0,096 
0 .1 :'2 

0.000 
0,376 
0,077 
0 .116 

0.000 
0,378 
0,085 
0,153 

0.000 
0,287 
0,1.30 
0.225 

0.000 
0,286 
0,128 
(). ::,3~1 

0.000 
0,318 
0+135 
o.:~48 

JlATA FOF..: LAST CROSS SECfION 
F'ROFILF.: 

1 
2 
.3 
4 

TYPE ENC 

0.000 
0.000 
0.000 
0.000 

TARGET TOP WIDfH 

0.000 
0.000 
0.000 
0.000 

AkEA-ACRES 

1.5,/41 
48,()54 
51.586 
54,308 

390,00 617,95 4o,36 

CWSEL DIFF CWSEL-WSELK 
EACH SECTION 

0.000 
(),000 
0.000 
0.000 

0,429 
0,441 
0,421 
0,416 

o.:::;13 
0,516 
o.524 
0,560 

0,897 
0,806 
0+850 
0, 923 

0,194 
0, 193 
0,192 
0,198 

0 • :?O 1 
0,233 
0,239 
0+255 

TOP WIDTH 
AREA-DI FF 

0,000 
32,313 
35.845 
38.567 

0.000 
0.000 
0,000 
0.000 

0,000 
0.000 
0.000 
0.000 

0.000 
0.000 
0,000 
0.000 

0.000 
0.000 
0,000 
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

618,13 

TOf·'WID 

270,746 
1323.131 
1915+450 
2064,036 

70,740 
2.201+12i' 
2208,180 
2218,279 

150,942 
406,095 
425,161 
466,510 

338,263 
366,394 
378,796 
402,002 

631,028 
753.368 
808.326 
907,568 

58. 411 
64,392 
f.,6, 922 
71,604 

71,60 

l,W, DH'F 

0.000 
-1052.385 
-1644,705 
-1793,:'90 

0,000 
-2130,387 
-2137,440 
-2147,540 

0.000 

-274,219 
-.315.568 

0.000 
--28, 131 
--40, 533 
-f.,3,739 

0.000 
-122,340 
-177,298 
-276.541 

0.000 
-·5,901 

U.511 
-13.193 

o.oo 

L.l::NGTH 

o.oo 

0.000 
0,000 
0.000 
0.000 

400,000 
400,000 
400,000 
400,000 

500,000 
500,000 
500,000 
500.000 

5~JO + 000 
550.000 
5~0.000 
550.000 

375,000 
375,000 
375,000 
375.000 

6/5.000 
1,1~,, 000 
675,000 
6/'.),000 

0.00 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
e 

• 
• 
• 
• 
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*SEC NO 3 {sos. 000 
31808.00 ' 6,91 

10700. o. 
2,28 o.oo 

0.002020 ~•;300 • 

23-JAN-81 14:ll:31 

.l07.13 
10700. 

~> + 90 
5300+ 

0,00 0,00 
o. 0, 

0,31 0,060 
5300, 3 

• 
t,07,67 0.54 4,89 0,09 620,12 

1814, o. :2088, ~18. 606,82 • 0,035 0,060 0,03:::i 600,22 1159,;:>7 
0 0 o.oo 332,47 1491,74 • 

PAGE 17 • 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

THIS RUN ~XECUTED 23-JAN-81 14:16142 
****•********************************************* 

HFC2 RELEASE DAlEU NOV 76 UPDATED ~PRlL 1980 
fRROR CORR - 01,02,03~04 
MODIFlCAfION - 50,51,52,53,54 

*****************'****•**********•**************** 

Tl ALPENA, rH CH, 
T2 FLOOD INSURANCE Sl LJnY 
T3 F LODDWAY t1ETEFrnINAl lON 

Jl ICHFCI\ INQ NINV !DIR STRT 

0, 6, o. o. 0.000000 

J2 NPROF !PLOT Pl,FVS XSECV XS[CH 

15,000 0,000 -1.000 0,000 0,000 

23-JAN-81 14:16:31 

SECND liEf'TH CWSEL ,, n1 nD nr1J c, l..'IJ.....U.L.' \.'1'-11 

TIME VLOB VCH 
SLOPE XLOBL XLCH 

*r'FWF :2 

rcHV= 0,100 CEHV= 0,300 
*SECNO ,000 

CRIWS WSELI>: EG 
nc•nr., i\l nr., ~.ru 
l..'11"\U.L.' rJL..U.l..' F""1'-'1 I 

VROB XNL XNCH 
XLOBR !TRIAL !DC 

MElF,IC HVINS Q WSEl 

0,00 0,0 0, 579.~00 

F"N Al LDC IBW CHNlM 

0,000 0,000 0.000 0.000 

HV Hl CLOSS BANt, ELEV 
i\C:•nr., lH11 l WA I C"t"'T ./1::• T ~LIT 
rll',.U.l..' ·~~ ,_1...., I I' l'I..LUII I 

XNR WlN ELMIN SSlA 
ICONl CORAF-' l OPWII1 ENDST 

2800 NAT Ql= 9496,83 WSEL= 579,40 ENC Ql= 9496,83 WSEL• 579,50 RATIO= 0,0000 
579.50 N~T Ql= 9588, RATIOS LOB,CH,ROB~ 0,0210 0,9790 0,0000 WSEL= 

3470 LNCROACHMENT STAlIONS= 3 0,0 TYPE.= 4 T RGET= 0.009 

FQ 

0.000 

!TRACE 

0.000 

Pe,GE 18 

• 
• 
• 
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• 
• 
• 
• 
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o.oo 23,90 579.50 0,00 579,40 579,66 0, 1 6 0,00 o.oo 575.00 
10i'OO, 124. 10576, o. 2 l. 5. 3302, o. o. o. 580,00 

0,00 0+58 3,20 0,00 0, 070 0+035 U,070 0,000 ~55 .. 60 106.52 
0,000127 o • o. o. 0 0 0 o.oo 233,06 339,58 

"f(S[CNO 1349,000 
.'800 NAT Ql: 11317,55 WSEL= 579,59 [NC Q1= 11406,37 WSEL= 
NAT Ql= 11406, RATIOS LOB,CH,ROB~ 0,0000 1,0000 0,0000 WREL~ 

579,69 RAlIO= -0,0078 
r:;; 7~. 69 

3470 ENCROACHMENT STATIONS= 276,0 52..? + 0 TYf"E= 4 l AF,GET= 0.000 
1349,00 ~3.60 579,70 0,00 ~79.59 579.80 0.11 0,14 0,01 588.20 

10700, o. 10700. o • o. 4081, o. 118, 7. 583,70 
0,14 0,00 2.~2 o.oo 0, 070 0,035 0,070 0+035 556 • 10 296.44 

0+000088 1349. 1349. i "'7Ad 2 " " " "" ,.)'"l-Y LO C: ")/'\ . ,., 
J~"'t7t V V ..... • vv ...:...;,.:, • C:1 7 ,J ..,;.v • .L..:. 

CCHV= 0,300 CEHV= o.~oo 
ol:SECNO 1449,000 

~800 NAT Ql~ 6~77,00 WSLL~ ~79,55 FNC Ql= 6625,85 WSEL= 
NAl Ql= 6626, F<ATIOS LOf.:,Cll,ROB= 0,0000 1.0000 0,0000 WSEL= 

579,65 RATIO= -0,0074 
579+65 

3265 DIVIDED FLOW 

3470 ENCfWACl • MENT SlATIONS= 275.0 300,0 TYPE= 4 TARGET,~ 0,000 
144,',00 23+b5 579+65 0,00 579+55 579,87 0+2.2 0.01 0,06 588.CjQ 

10700, o. 10700, o. o. 2845+ o. 1::?6, 7. 585h"'.20 
0 + 15 o.oo 3+76 o.oo 0,070 0.035 0,070 0+035 556.00 319.52 

0,000261 100. 100. 100, 2 0 0 o.oo 146,48 500,00 

*SECNO 1450,000 
}BOO NAT Ql"' 6577, 1 2 WSEL= 579, 55 ENC 01 =· 6625, 97 WSEL= 
NAT Ql• 6626, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

579,65 RAllO= -0,0074 
579+65 

23-JAN-81 

SECNO 
Q 
lIME 
SLOf'E 

DEPTH 
QLOB 
VLOB 
XLOBL 

3265 DIVIDE.U f'LOW 

CWSE.L 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSEL1' 
ALOB 
XNL 
J ffdAI.. 

EG 
ACH 
XNCH 
IDC 

HV 
AFWB 
XNfi' 
ICONl 

3370 NORMAL ~RIUGE,NRn~ 0 MIN [LTRD= 591,60 MAX ELLC= 585.:o 

HL 
VOL 
WTN 
CORA1'' 

OL OSS 
TWA 
E'LMIN 
TOF'WID 

BANI>. ELE'V 
LEFT /f,I GH r 

SSlA 
ENDST 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
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• 
• 
• 
• 
• 
• 
• 
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3470 ~:NCfWACHMENT ~, T(.')T!ONS-= 275.0 ~00.0 TYPE= 4 TAF\I.Jf:T•· 0,000 
1450.00 '.23, 66 ~7';;, + 66 0.00 579 + 

135 579+87 0+22 o.oo 0.00 588+50 
10700, o. 10700. o. o. .2845+ o. 1 ::'6. 8. 585+20 

0. 15 o.oo 3+"76 o.oo 0,070 0,035 0,070 0+035 ~56+00 319+52 
0,000::'61 1. j • 1 • 0 0 0 0.00 146,48 500,00 

't-SECNO 1510,000 
'.'800 NAT Q1cc. 6584,89 WSEL= 579,57 ENC Q1= 6633,96 WSEL= 5/9,67 RATIO= -0,0075 

519,67 NAT Q1= 6634, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

3265 lllVIDE.ll FLOW 

3370 NORMAL BF<I nGr' NRll= 0 MIN E'LTRD= 591,60 MAX ELL.C= ~85.~0 

3470 ENCROACHMENT ~;TATI ONS"- 275.0 500,0 TYF'E.= 4 1 AfWEl = 0,000 
1510,00 .23.67 579,67 o.oo 579.57 579.89 0+2.2 0.02 o.oo 588+50 

10700, 0, l 0700, o. o. 2848. o. 130. 8. 585+20 
0. 15 0,00 3,76 o.oo 0,070 0,035 0,070 O, 035 556+00 319.5.2 

0,000260 t-0. 60, 60. 0 0 0 o.oo 146,48 500,00 

*SECNO 1 c, 12. 000 
.'800 NAT Q1c= 6585,40 WSEl.= 579,57 ENC Q1= 6634,::>3 WSE.L"-
N~T Q1= 6634, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

579,67 RATIO= -0,0074 
579,67 

3265 DlVIDEll FLOW 

3470 [NCkOACHMENl SlATIONS= 
1512,00 

1070(). 
0 + 15 

0,000::>60 

23,67 
o. 

o.oo 

23-JAN-81 14116131 

SECNO 
Q 

TIME 
SLUF'E 

llEPTH 
QLOB 
VL.OB 
XLOBL 

*SCCNO 1662,000 

~i79+b7 
10700, 

3,76 
-, .. 

CWSEI. 
QCH 
VCH 
XLCH 

275.0 
o.oo 

o. 
o.oo ,., . . 

CF<I WS 
QROB 
VROB 
XLOF<R 

500.0 
579+57 

o. 
0,070 

0 

(JSELt-.: 
ALOB 
XNL 
JTRJAL 

TYF·E= 
579.89 

2848, 
0,035 

E.G 
,,CH 
XNCH 
IDC 

0 

4 lARGET= 
0 + =~.2 

o. 
0,070 

HV 
AROB 
XNF, 
ICONl 

0 

o.oo 
130. 

0,035 
o.oo 

HL 
VOL 
WTN 
COF<AF, 

0,000 
0,0() 

8. 
55CJ. 00 
146,48 

OLOSS 
TWA 
ELMIN 
TOF"WI D 

588.50 
585.:o 

319+5~ 
500,00 

BANI'-< ELEV 
LEFT/RIGHT 

SSTA 
ENllST 

,'800 NAT Q1"" 9976,;,3 WSEL= 579, 70 ENC Q1= 10059,56 WSEL= 579,80 RATIU= -0,0083 
ci'79. 80 NAT Ql= 10060, RAlIOS L.OB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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3470 ENCROACHMENT STATIONS= 
166::>.oo :? .2 + 80 579. 80 

10700. o. 10700. 
0.17 o.oo 2,99 

0.,)00113 150+ 1 !:iO. 

CCHV= 0,100 CEHV= 0,300 
*SECNO 2231,000 

40,0 240, 0 
o.oo 579,lO 

o. o. 
o.oo 0,070 
150+ 2 

T 't' F·E~ 4 TAf,GEl ~ 0.000 
579.94 0. 14 0.0.2 0.02 582.20 

3576+ o. l 41 • 8, 581+20 
0, 03!5 0,070 0.035 557.00 41.75 

0 0 o.oo 196,56 238.31 

2800 NAT Q1= 13985.~,2 WSEL= 579,83 ENC Q1= 14117,18 WREL= 579,93 RATIO= -0,0094 
579,93 NAT Q1= 14117, RATIOS LOB,CH,ROB= 0,0000 1,0000 .0,0000 WSEL= 

3470 ENCROACHMENT STATIONS~ 20.0 420,0 TYF'E= 4 TARGET= 0.000 
2231,00 21.23 579.93 o.oo 579,83 579,99 0,06 0,04 0,01 581.20 

10700. o. 10700. o. o. 5372. o. 199. 12. 591 • .20 
0 '")L-

t..:.. J o.oo 1,99 o.oo 0,070 0.035 0,070 0. 03::, 558.70 21. 31 
0.000057 569+ 569. 569. 2 0 0 o.oo 341.49 362,79 

*SECNO 2881,000 
::800 NAT lH= 18939,88 WSEL= 579,89 ENC Ql= 19115,87 WSEL= 579,99 kATIO= -0,0093 

579,99 NAT Ql= 19116, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

3470 ENCROACHMENl :sTAT IONS= 20.0 430,0 TYPE= 4 TARGET= 0.000 
2881.00 2~;. 98 !:i79. 98 0.00 579,89 

10700. o. 10700. o. o. 
0,37 o.oo 1. 54 o.oo 0,070 

0.000031 650. 650+ 650. 2 

*SECNO 3281,000 
2800 NAT Ql= 6355,52 WSEL= 579,82 ENC 
NAT Ql= 6448. RATIOS LOB,CH,ROB= 0,0000 

3281.00 
10100. 

0,40 
0,000275 

16,42 
o. 

o.oo 
400. 

23-JAN-81 14:16:31 

SECNO 
Q 

TIME 
SLOF'E 

DEF·'TH 
QLOB 
VLOI• 
XLOBL 

*SECNO 3947,000 

579.92 
10700. 

400. 

CWSEL 
QCH 
VCH 
XLCH 

o.oo 
o. 

o.oo 
400. 

CRIWS 
(WOB 
Vf?OB 
XLOBR 

579.82 
o .. 

0.070 
') 

WSELI\ 
ALOB 
XNL 
ITRIAL 

580.02 0,04 0.03 o.oo 581.20 
6952+ o. 291. 1 7. 581.20 
0,035 0,070 0. 03::, 557.00 20.71 

0 0 o.oo 407.81 4.28.52 

Ql= 6448,49 WSEL~ 
1,0000 0,0000 WSEL= 

579,92 RATIO= -0,0146 
579.9:! 

580,09 0,17 
3.220+ o. 
0,035 

0 

LG 
ACH 
XNCH 
IDC 

0,070 
0 

HV 
eiROB 
XNR 
ICONT 

0,03 0,04 591,20 
338, 

0 • 03~1 
0 • 00 

HL 
VOL 
WlN 
COF,AR 

563+50 
303,40 

30,72 
334. 12 

OLOSS BANK ELEV 
TWA LEFl/RIGHT 
EL MIN SSTA 
TOF'WID EN DST 

1800 NAl Ql= 3204,68 WSEL~ 579,92 ENC Q1~ 3268,22 WSEL= 580,02 RATIO= -0,0198 
~80.0~ NAT Ql= 3268. RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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3470 ENCROACHMENT S1A1IONS• 70,0 313,0 TYPE• 4 1ARGET"' 0,000 
3947,00 13,72 580,02 0,00 579.92 580.51 0,49 0,32 0.10 587,30 

10700, o. 10700. 0, o. 1907, o. 377, 25+ 587,30 
0,43 o.oo 5+61 0,00 0,070 0,035 0,070 0,035 566,30 73,97 

0,001074 666. 666, 666, 2 0 0 0,00 230,43 304,40 

*SECNO 461:2, 000 
~800 NAT Ql= 2123,66 WSEL= 580,76 ENC Ql• 2176,41 WSEL• 
NAT Ql= 2176, RAflOS LOB,CH,ROB• 0,0000 1,0000 0,0000 WSEL= 

580,86 RATlO= -0,0248 
580,86 

3470 ENCF'OACHMEN1 STATIONS= 
4612,00 11,82 580.82 

10700, o. 10700. 
0,46 0,00 7.~6 

0,002463 665+ 665. 

CCHV• 0,300 CEHV= 0,500 
*SECNO 4762,000 

70+0 313.0 
o.oo 580,76 

o. o. 
0,00 0,070 
665+ 

., 

TYPE= 4 1ARGE'l = 0.000 
581,64 0+82 1, 04 0.10 590,00 

1474, o. 403, 28+ 590,00 
0,035 0,070 0,035 569,00 75.00 

0 0 o.oo 2::7.15 302, 16 

2800 NAT Ql• 3785,65 WSEL= 581,48 ENG Ql• 3846,44 WSEL• 
NAT Ql= 3846, RATIOS LOB,LH,ROB• 0,0000 1,0000 0,0000 WBEL= 

581,58 RATIO= -0,0161 
!:J8 l + 58 

3495 OVERBANt-. AREA 

4762,00 16'152 
10700, o. 

0 ,47 0,00 
0,000788 150. 

SF'ECJAL BRIDGE 

'oB XI'\ XKOR 
0,90 1. + 56 

:«SECNO 4829,000 
23-JAN-81 14116131 

SECNO 
(1 

TTME 
SLOPE.: 

DEF'TH 
QLOB 
VLOB 
:XLOBL 

ASSUME:D NON-EFrECTIVE,ELL(A• 592,10 ELREA"' 

581152 0,00 581, 48 581.95 0,43 0.J 9 
10700, o. 0, 20:29. o. 409, 

5+27 0,00 0,070 0+035 0,070 0,035 
150. 1 ~,o + 2 0 0 o.oo 

f;QFCI RDLE'N l<WC BWP BAREA 
2,(,0 27:?.00 185.60 6,00 4430,00 

C:WSEL CRIWS WSELt-. EG HV HL 
QCH cmoB ALOB ACH AFWB VOL 
VCH ~JROB XNL XNCH XNR I.J fN 
XLCH XLOBR ITRIAL It!C !CONT CORAR 

592.10 

0 + 1 :2 590,00 
.'29 + 590,00 

565+00 15+:26 
212+37 227,63 

ss ELCHU 
2,00 571,00 

OLOSS BANK ELE.V 
TI.JA LEFT /fllGH1 
E'LMIN SSTA 
TOF'I.JID ENDST 

ELCHD 
571,00 

CLASS A LOI.J FLOW 

3420 BRIDGE ',S,= :'-81,50 BRIDGE UELOClTY=, 5.08 C LGULATED CHANN~L ARE.A=, 2105+ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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EGPRS [GLWC H3 f1W[IR 

0,00 582.02 0.02 o. 10700, 

BAREA 

4430. 

lf.'AF'EZOID 
AF,EA 

4032. 

ELLC ELTRO 

589,60 596,10 

3495 OVERl<ANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 596.10 l':.LREA:, 596,10 

482•7. 00 16,59 581.59 o.oo 581.49 582.0.2 0,43 0,07 o.oo 590.00 
10700, o. 10700, o. o. 2044, o. 412, .29 • 590+00 

0,47 o.oo ~s. :?3 o.oo 0,070 0+035 0,070 0.035 565.00 15.13 
0,000770 67, 67, 67, 0 0 0 o.oo 212,63 227.76 

-«SECNO 4859,000 
~'800 NAT CH= 4490,41 WSE.L= 581,68 ENC Ql= 4'.364,33 WSEL= 581,78 RAlIO~ -0,0165 
NAl Ql= 4564. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL~ 581,78 

4859.00 16,47 581,77 
10700. o. 10700, 

0,47 o.oo 4,42 
0,000550 30. 30, 

cr.Hv= 0.100 CE.HV= 0,300 
-«SECNO 5159,000 
.'800 NAT Ql= 2153,07 WSEL= 

o.oo :.is1. 68 582.08 0,30 
0. o. 242.2. o. 

o.oo 0,070 0.035 0,070 
30. 2 0 0 

'.;81,67 ENC OJ= 2208,45 WSE.L= 

0,02 0,04 
414, :'9, 

0+035 
o.oo 

~65.30 
254.63 

590,30 
590,30 
18,42 

273 + 05 

581,77 RATIO= -0,0257 
>.fA"T Ql;::: .............. ,... RAllOS LOB, CH, ROB:;;; 0.0000 1.0000 0.0000 WSEL= 581.77 l'.IH I L...:VO: + 

5159.00 8,76 581,76 o.oo 581 , 6 7 582.51 o.75 0+30 0.13 592.00 
10700, o. 10700, 0. o. 1544+ o. 427+ 31, 592.00 

0, 48 0,00 6,93 o.oo 0.070 0+035 0,070 0+035 573,00 22.11 
0,002347 300, 300. 300, 2 Q 0 o.oo 247,23 269,34 

.+:SECNO 5183,000 
WATEF, [I_= X5 CARI'!= 597,100 
2800 NAl Ql= 19084,~0 WSEL= 597,00 ENC Ql= 19248,22 WSEL= 
NAT Ql= 19248, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

597,10 RATIO= -0,0086 
597 ~ 10 

3470 ENCROACHMENT STATIONS= 
23-JAN-81 14!1o!31 

SECNO 
(1 

lIME 
SLOF'E 

flEF'TH 
QLOB 
VL.OB 
XLOBL. 

CWSEL 
QCfl 
VCH 
XLCH 

145.0 

CRIWS 
Qf(Ol: 
Vf~Ol< 
XLOFW 

465,0 TYPE= 

WS[LI\ 
ALOB 
XNL 
JlRlAL 

EG 
ACH 
XNCH 
IDC 

4 TARGET= 

HV 
AROB 
XNF, 
ICONl 

HL 
VOL 
WTN 
CORAF, 

3495 OVCRBANI\ AREA ASSUMED NON-EFf[CTIVE,~LlfA= 601 • 10 EU/E.A~ 

0.000 

OLOSS BANK ELEV 
TWA LEFT/RIGHT 
ELM IN SSTA 
TOPWID EN DST 

601,10 

• 
• 
• 
• 
• 
• 
• 
-• 
• 
• 
• 
• .. -
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5183.00 
10700. 

0,49 
0,000033 

23, 10 
o. 

o.oo 
24. 

!:.97.10 
10700. 

1. 71 

CCHV~ 0,300 CEHV= 0,500 
:l:SECNO ~,383, 000 

o.oo 
o. 

o.oo 
:>4. 

597,00 
o. 

0,07() 
0 

597. 15 
6262+ 
0,035 

0 

0.05 
o. 

0,035 
0 

o.oo 
429. 

0,035 
o.oo 

0,07 
31, 

::i74.00 
3::'0.00 

585.00 
580,00 

145,00 
465,00 

:!BOO NAl Ql~ 22196,18 WSEL= 597,04 ENC Ql= 22196,18 WSlL= 
NAT Ql= 22434, RATIOS LOB,CH,ROB= 0,0135 0,9R65 0,0000 WSEL= 

597,14 RATIO= 0,0000 
597,14 

3470 ENCROACHMENT STATIONS= 135+2 755. 0 TYF·E= 4 TARGEl= 

3495 OVERBANK AREA ASfalJMLD NON-EFF'ECTIVE,ELLFA= 585,80 ELREA= 

5:5s3. oo 
10700. 

0.53 
0,000023 

::?2 ... i;3 
31 , 

0,31 
.225. 

CCHV= 0,300 CEHV= 
:l:SECNO 5583,000 

~,9i', 13 
10669. 

1.22 
'200. 

o.~oo 

o.oo 
0. 

o.oo 
1 75 + 

597,04 
102. 

0,070 

597. 16 
8744, 
0+035 

0 

0+02 
o. 

0,070 
0 

0.01 
464, 

0+035 
o.oo 

0.011 

599. 10 

0.01 
33. 

574.80 
604,35 

585.80 
::,99, 10 

135.17 
739.51 

~800 NAT Ql= 16594,37 WSEL= 597,03 ENC Ql= 16737,29 WREL= 
NAT Ql• 16737, RATIOS LOB,CH,ROB• 0,0000 1,0000 0,0000 WSEL= 

597,13 RAlIO= -0,0086 
597.13 

3470 ENCROACHMENT STATIONS= 145.0 465,0 TYPE~ 4 TAFiGET= 

3495 OVEF(BANI, AREA ASSUMED NON-EFFECT I Vt, ELLE A= 602,00 F.LREA= 

5583.00 
10700. 

0.56 
0,000043 

21+53 
o. 

o.oo 
225. 

23-JAN-81 14:16:31 

SECNO 
Q 

TIML 
SLOF'E 

DEPTH 
QLOB 
VLOB 
XLOBL 

SF·EC I AL BRIDGE 

!,B XK XKOR 
1,. ~,l, 1 + 05 

597.13 
10700. 

1.86 
200. 

CWSEL 
QCH 
~!CH 
XLCH 

COFQ 
.~. 50 

o.oo 
o. 

0,00 
175+ 

CRIWS 
QROB 
WWB 
XLOBR 

FiflLEN 
70c1. 00 

597,03 
o. 

0,070 
j 

WSELK 
/'\LOB 
XNL 
I TFn AL 

597,18 
5761. 
0+035 

0 

EG 
ACH 
XNCH 
JDC 

BWC 
~245.00 

0+05 
o. 

0,035 
0 

HV 
AFWB 
XNR 
!CONT 

0.01 
498. 

0.035 
o.oo 

HL 
VOL 
WlN 
CORAR 

BWI-' 
47,60 

BAREA 
60'5,00 

0.000 

60::>.00 

0.02 
36. 

575.60 
320.00 

586,60 
581.60 

145.00 
465.00 

•LOSS BANK ELEV 
TWA LEFT/RIGHT 
EL MIN SSTA 
TOF'WID ENDST 

ss 
1 + 58 

ELCHU 
577.20 

ELCHO 
577.20 

F'AGE 24 
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• *SECNO 5593,000 
CLt,ss A LOW FLOW 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

3420 BRIDGE w.s.~ 597,10 BRIDGE VELOCITY=, CALCULATED CHANNEL AREA=, 4553+ 

FGF'RS EGLWC 

0,00 597,19 

3495 OVEFrnANI, AREA 

5593.00 21.54 
10700. o. 

0.56 0,00 
0,000041 10. 

*SECNO 5693,000 

fl3 QWEIR 

0,01 o. 

Qf'F,• 

10700, 

BAREA 

6065. 

TPAF'EZOID 
AREA 

5081 + 

tlSSUMED NON-EFFECTIVE,lLl.EA= 599.~0 ELREA= 

597,14 o.oo 597,04 597,19 o.o~ 0,01 
10700, 0. o. 5761. o. 495', 

1 .86 0,00 0,070 0.035 0.035 0.035 
10. l O, 0 0 0 o.oo 

ELLC ELTRD 

599,10 605,30 

599.20 

o.oo 586.60 
36, 581,60 

575.oO 145,00 
320,00 465,00 

2800 NAT Ql= 19091,17 WSEL= 597,07 ENC Ql= 19091,17 WqEL= 
NAl Ql~ 19328, RATIOS LOB,CH,ROB= 0,0130 0,9870 0,0000 WSEL= 

597,17 RATIO= 0,0000 
597,17 

3470 ENCROACHMENT STATIONS= 142,9 755,0 TYPE= 4 TARGEl~ 

3495 OVERBANK AREA ASSUMED NON-EFFFClIVE,ELLEA= 

5693,00 
10700, 

0.58 
0,000031 

20,97 
4. 

0,20 
100. 

597,17 
10696, 

1+35 
100. 

CCHV= 0,100 C,HV= 0,300 
*SECNO 6693,000 

0,00 '.:,97,07 
o. ::o. 

0,00 0,060 
100. 2 

587,20 ELREA= 

597 • .20 0,03 0,00 
7942, o. 515+ 
0,035 0,060 0,035 

0 0 o.oo 

0,012 

600,50 

0,01 
37, 

576.20 
t-,86. 05 

587 • .20 
600,50 

142,92 
728,97 

2800 NAT Ql~ 26549,84 WSEL~ 597,11 ENC Ql= 26704,30 WSEL= 
NAT Ql~ 26946, RATIOS LOB,CH,ROB= 0,0090 0,9910 0,0000 WREL= 

597,21 RATIO= -0,0058 
597.21 

3470 (NCROACHMENT STAlIONS= 
23-JAN-81 14116131 

SECNO 
Q 

TlME 
SLOPE 

llEYTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

261,0 

CRIWS 
QROB 
VROB 
XLOBR 

1359,0 TYPE= 

WSELK 
ALOB 
XNL 
I TF'1 AL 

EG 
ACH 
XNCH 
IDC 

4 TARGET= 

HV 
AFWB 
XNF! 
1CONT 

HL 
VOL 
WTN 
COFiAR 

3495 DUERR NK AREA ASSUMFD NON-EFFECTIVE,ELIEA= 589, 20 ELFffA= 

0,009 

OLOSS BANK F.LEV 
TWA LEFT/RlGHT 
EL MIN SSTA 
TOF'WID EN DST 

60~+50 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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6693.00 
10700. 

0,90 
0,000016 

19.01 
o. 

0,00 
1000. 

.«SECNO 7653,000 

59i',21 
10700, 

0,87 
1000. 

0,00 59'i',11 
o. o. 

0,00 0,060 
1000. 1 

:'800 NA1 01~· 14643,64 WSEL= 597. 12 ENC 
NAT Q 1 ,- 14814, RATIOS LOB,CH,ROB= 0.0000 

7653.00 13,92 597.;1~ 0,00 597,12 
10700, o. 10700, o. o. 

1.07 o.oo 1.59 o.oo 0,060 
0,()00052 960. 960, 960, 2 

*SECNO 8013,000 

597+2:2 0,01 0.02 0,00 589,20 
12230. o. 746. ~~ 

"J • 602+50 
0,035 0,060 0,03~ 578+20 261.00 

0 0 o.oo 1047,61 1308,61 

Ql= 14814,36 WSEL= 59 7 + 22 RATIO~ -0.0117 
1,0000 0,0000 WSEL= 597.22 

~97.26 0,04 0.03 0,01 600,00 
6728, o. 955. 73, 600,00 
0,035 0,060 0,035 583,30 8,33 

0 0 0,00 566,69 =,75.0.2 

',!800 NAT Ql:::: 9063, 86 WSEL"' 597. 11 ENC Ql= 9063. 86 WSEL= 597,21 RATIO= 0,0000 
597,21 NAT Ql= 9199. RATIOS LOB,CH,ROB• 0,0662 0,9288 0,0050 WSEL• 

3470 [NCROACHMENT SlATIONS= 1776,2 2234.0 TYPE= 4 TARGET= 0,015 
8013,00 13,18 597,21 0,00 597,11 597,30 0,09 0.03 0.02 590.03 

10700, 623. 10077, o. 618, 40~5. o. J.003, 78, S'i'O • 03 
1 , 11 1,01 2.50 0,00 0,060 0,035 0,060 0,035 584,03 lT/6,18 

0,000143 soo. 360, 150. 2 0 0 o.oo 457,83 2234,00 

*SECNO 8480,000 
2800 NAT Cll= 4460,78 WSEL~ 597,08 ENC 01• 4460,78 WSEL= 
NAT Ql= 4546, RATIOS L• B,CH,ROB= 0,0489 0,9482 0,0029 WSEL= 

597,18 RATIO= 0,0000 
597, 18 

3470 ENCROACHMENr STATIONS= 1208,4 1487.8 T't'F'E= 4 T/'\RGET= 0,019 
8480.00 11,47 597, 18 0,00 597,08 597,49 0,31 0. 12 0,07 591,71 

10700, 367, 10333, o. 211. 2270. o. 104::', 82. 591,71 
1 , 14 1,74 4 + ti5 0,00 0,060 0,035 0,060 0,035 585~71 1208,36 

0,000593 467, 467, 467. ;:, 0 0 0,00 279,49 1487,84 

*SECNO 8714,000 
..'800 NAT Ql= 3450,78 WSEL= ~r97 ~ 15 ENC ca~ 3450,78 WSEL= 59 '/, 2~ RATIO= 0,0000 
NAT lH= 3515t RATIOS LOB, CH, F,OE<= 0,0410 0,9568 0,0022 WSEL= 597.25 

23-.JAN-81 14!16l31 

SECNO DE.F'TH C.WSEL CRIWS WSELK EG HV Hl. OLOSS RANK ELEV 
a QLOB QCH QRDB ALOE< ACH AROB VOL TWA L EF1 /RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN $STA 
SLOPE XLOBL XLCH XLOBR I TRIAL !DC !CONT CORAR TOF'WI [I ENDSr 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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3470 ENCROACHMENT STATIONS= 1095.4 1339,1 TYF'E= 4 TAF<GET= 0,018 
8714,00 10.69 597.24 o.oo 597 • j 5 597,71 0,47 0.18 0.05 592.55 

10700. 269. 10431, o. 130. 1876. o. 10~,4. 83, 592.55 
1 • 15 2,06 5.56 o.oo 0,060 0,035 0,060 0,035 586+55 1095.39 

0,000991 234, 234. 234. 2 0 0 o.oo 243,67 1339,06 

*SE"CNO 8831,000 
'.'800 NAT CH=- 2639,91 WSEL= 597, 13 ENC Ql=- 2639,91 WSEL= 597,22 RATIO= 0,0000 

597+22 NAT Ql= 2699, RAlJOS LOB,CH,ROB= 0,0333 0,9651 0,0016 WSEL= 

3470 ENCROACHMENT STATIONS= 994,3 1205+2 TYPE= 4 TARGET= 0.022 
8831, 00 9,94 597+2~ o.oo ~-97, 13 597.94 0,72 0. 15 0,07 593.28 

10700. 145+ 10555. 0. 66, 1543, o. 1058. 84, 593.28 
1 , 16 2.21 6,84 o.oo 0,060 0, 03~j 0,060 0+035 587.28 994,31 

0,001690 11 7. 117. 11 7. 2 0 0 0.00 210,84 1.205.15 

*SECNO 8948,000 
2800 NAT Ql= 2089,37 WSEL= 597,16 ENC Ql= 2089,37 WSEL= 
NAT Ql~ 2140, RATIOS l.OB,CH,ROB= 0,0262 0,9727 0,0010 WREL= 

597,26 RAlIO= 0,0000 
597+26 

3470 ENCROACHMENT SlAlIONS= 
8948,00 9.25 597 • .?5 

10700. 35+ 10665+ 
1 .16 2,04 s. 15 

0,002701 11 7, 117, 

CCHV~ 0,300 CE"HV= 0,500 
.tSECNO 9113,000 

5'35,0 
o.oo 

o. 
o.oo 
117, 

1120,8 TYP[= 
597,16 598.28 

1 7, 1309, 
0,060 0.035 

2 0 

4 TARGET= 
1,03 

o. 
0,060 

0 

0.25 
1062, 
0,035 
o.oo 

0,024 
0,09 594,00 

84, 594. 00 
588,00 934,98 
185,81 1120,79 

.'800 NAT Ql= 2086,72 WSEL= 597,57 ENC Ql= 2134,71 WSEL= 597,67 RAlIO= -0,0230 
597,67 NAf Ql= 2135, RAlIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

3470 ENCROACHMENT STATIONS= 940,2 1120,8 TYPE"= 4 TARGET= 0.000 

3495 OVE~"BANK Af-"E.A f'\SSUMED NON-E.FFECTIVE,[LLEA= 607,00 ELREA= 607,00 

91.13,00 ',l,43 597.73 o.oo !:-97.57 598.72 0,99 0, 43 0.01 594,30 
10700. o. 10700, o. o. 1342, o. 1067, 0~ .J • 594,30 

1.17 o.oo 7,97 o.oo 0,060 0+035 0.060 0+035 588,30 940,18 
0,002508 165. 165+ 165+ 2 0 0 0,00 180,61 1120,79 

23-JAN-81 14l16l31 

SECNO DEF"l H CWSEL CRIWS WSF.LK EG HV HL OLOSS BANK EL.EV 
1) QLOB QCH QFWB Al.OB ACH AROF< VOL TWA LEF" r /RIGHT 
TIME VL.OB VCH VROB :XNL XNCH XNR WTN ELMIN SSJ"A 
SLOP[ XLOI<l l<LCH XLOBR JTPIAL IDC ICOMl CORAFi TOP' ID ENDSf 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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SPECIAL BRIDGE 

~~B XI\ 
0,90 

xt,OR 
1.56 

*SECNO 9153,000 
(LASS A LOW FLOW 

COFQ 
:.? , 90 

Rf.lLE'N 
182,00 

BWC 
140,00 

BW~· 
16,00 

BAREA 
2080,00 

faS 
1 + 54 

EL CHU 
588.70 

ELCH)I 
~88,70 

3420 BRJDGE w.s.= 597,38 BRIDGE VELOCilY=, 8,97 CALCULATED CHANNEL AREA=, 1193, 

EGF'RS EGLWC 

o.oo 598,89 

3495 OVEfd<ANt, Af!EA 

9153,00 9,66 
10700, o. 

1 • 1 7 o.oo 
0.002212 40, 

*SECNO 9.253.000 

H3 QWEIR BAREA 

0,26 o. 10700. 2080, 

TRAF'EZOl[I 
AREA 

2309. 

ASSUMED NON-EFFECTIVE,ELL[A= 609,30 ELREA= 

597,96 o.oo 597,86 598,89 0,93 0.17 
10700. o. o. 1383. o. 1069, 

7,74 o.oo 0,060 0,035 0,060 0.035 
40, 40. 0 0 0 o.oo 

ELLC 

604,30 

609,30 

o.oo 
85. 

588,30 
180,61 

ELTRD 

609,30 

594,30 
~,94, 30 

940,18 
1120,79 

~800 NAT Ql= 2466,86 WSEL~ 598,27 ENC Ql= 2466,86 WSEL= 
NAT Ql= 2522, RATIOS LOB,CH,ROB= 0,0335 0,9649 0,0016 WSEL= 

598,37 RATIO= 0,0000 
598,37 

3470 ENCROACHMENf STATIONS= 
9253.00 

10700. 
1 .17 

0.00201.0 

148, 
.2.37 
100. 

598.:28 
10552+ 

7,41 
l.00. 

CCHV= 0,100 CEHV= 0,300 
*SECNO 15913, 000 

WAlER EL=X5 CARD= 598,370 

924,1 
o.oo 

o • 
o.oo 
100. 

1120,8 TYPE= 
598.:?7 

62. 
0,060 

2 

599.12 
1424. 
0.035 

0 

4 TARGEl= 
I\ n A 
V + O"'t 

o. 
0,060 

0 

~ ~v • ,_: .l 

1072, 
0.035 
o.oo 

0.022 

85. 
588,40 
196,67 

594,40 
924,13 

11::'0,79 

2800 NAl Ql~ 3934,59 WSEL= 598,27 ENC Ql= 3999,69 WSEL= 598,37 RAlT.0= -0,0165 
598~37 NAl Ql= 4010, RAlIOS LOB,CH,ROB= 0,0026 0,9974 0,0000 WSEL= 

3470 ENCROACHMENT STATIONS= 1050,0 1308,0 TYPE= 4 TARGET= 0,003 
15913,00 16,77 ~i98, 37 o.oo 598.27 598+72 0.35 1+65 0+05 595+90 

10700, o. 10700. o. o. 2.249. o. 1135, 93. 600,00 
1. ~6 o.oo 4,76 o.oo 0,060 0,035 0,060 0+035 581,60 1050,00 

0,000725 1460, 1460, 1460, 0 0 0 o.oo 256.80 1306,80 

• 
• 
• 
• 
• 
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23-JAN-81 14l16l31 

SECNO DEPTH CWSEL CRIWS WSEL" EG HV HL • LOSS BANK ELEV 
Q QLOB QCH QFWB ALOB ACH AROB VOL TWA LEFl/RIGHT 
TIME VLOB VCH VROB XNI XNCH XNR W fN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITFiIAL lDC !CONT CORAR TOPWID E.NDST 

*SECNO 18163,000 
~800 NAT Ql= 5038,57 WSEL= 599,65 ENC Ql~ 5088,27 WSEL= 
NAT Ql= 5123, RATIOS LOB,CH,ROB= 0,0068 0,9932 0,0000 WSEL= 

599,75 RATIO= -0,0099 
599.75 

3470 ENCROACHMENl STATIONS= 
18163,00 18,14 599,74 

10700, 0, 10700, 
1,41 0,00 4,11 

0,000453 2.2~0 • ::>~50 • 

CCHV= 0,300 CEHV= 0,500 
*SECNO 18313,000 

1050,0 
0,00 

0, 
0,00 

2250. 

1308,0 TYPE= 
599+65 600,00 

0, 2601, 
0,060 0.035 

2 0 

4 TARGET= 
0,26 

0, 
0,060 

0 

1, 27 
1260, 
0+035 

0,00 

0,007 
0.01 595+90 
106, 600,00 

581.60 1050,00 
257,81 1307,81 

2800 NAT Ql= 8182,05 WSEL= 599,87 ENC Ql= 8289,97 WSEL= 
NAT Ql= 8290, RAlIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

599,97 RATIO= -0,0132 
599,97 

3470 ENCROACHMENT STATIONS= 1170,0 1475,0 lYPE~ 4 TARGEl= 

3495 OVERBANK AREA ASSUMtD NON-EFFECTIVl:,ELLlA= 608,00 ELRl="A= 

18313,00 20+95 
10700, o. 

1,42 0,00 
0,000167 150. 

SF'l:CIAL BRIDGE 

f,B XK 
0,90 

XKOR 
1 • 56 

1SECNO 18348,000 
CLASS A LOW FLOW 

599.95 
10700, 

2,88 
150+ 

COFQ 
2 • :?O 

0,00 
0, 

0,00 
150+ 

Rf.lLEN 
240,00 

599,87 600,08 
0. 

0,060 
2 

BWC 
140,00 

3721, 
0+035 

0 

0, 13 0,04 
0, 1271, 

0,060 0,035 

BWP 
12,00 

0 0,00 

BAREA 
3990,00 

0,000 

608,00 

0,04 
107, 

579,00 
304,88 

ss 
2+38 

599.20 
600,00 

1170,00 
1474,88 

ELCHU 
583.50 

ELCHfl 
583.SO 

3420 BRIDGE w.s.~ 599,92 BRlDGE V~LOCilY=, 3,90 

BAF!EA 

3990. 

CALCULATED CHANNEL ARE.Ar, 2744, 

EGPRS 

0,00 

EGLWC 

600, 10 

H3 

0,01 

QWEIR 

0, 

11F'R 

10700, 

lRAPEZOID 
AF!E.A 

4085, 

ELLC 

606,00 

ELTRD 

609,30 
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3495 OVERBANt, AREA ASSUMED NON-EFFEClJVE,ELLE.A= 609,30 ELf<EA~ 609,30 

23-JAN-81 14l16l31 

SECNO DEF'TH CWSEL CRIWS WSELI\ FG HV HL OUlSS BANK ELEV 
Q QLOB QCH QrwB ALOB ACH Af,OB VOL lWA LEFT/RIGHT 
TIME VLOB VCH VfWB XNL XNCH xw;: WTN E:LMIN SSTA 
C"I nr-,r:- v1 nr,, v, ru v1 nr,r, i•Tr,TAI T r,r T ,-.nldT r,-.r," 1~, Tnr,11,• T, r-i.1r,rT 
YLUr C. ALU.CIL ,..._LLn /'LLUDI"\ J lr\J.1'1L J. l.l L, L L,Ul't I LUl"\Hf"\ 1 ur w.1..1.1 C.l"I t•~ I 

18348,00 20. 97 599,97 o.oo 599,87 600 • 10 0, 13 0.02 o.oo 599+20 
10700. o. 10700. o. o. 3727, o. 1274. 108. 600.00 

J.,. 43 o.oo 2T87 0,00 0 .. 060 0~035 0 .. 060 0 .. 035 579 .. 00 1170 .. 00 
0,000166 35. 35. 35. 0 0 0 0,00 304,93 1474,93 

*SECNO 18508,000 
2800 NAT Qi= 5784,34 WSE.L= 599,83 ENC 01= 5847,71 WSEL= 599,93 RATIO= -0,0110 

599,93 NAT Ql= 5848, RATIOS LOB,CH,ROB= 0,0000 1,0000 0,0000 WSEL= 

3470 ENCROACHMENT STATIONS= 1000.0 1180.0 TYPE= 4 TAF,GE.T= 0,000 
18508.00 18,43 599,93 

10700, o. 10700. 
1,44 o.oo 4,33 

0.000335 160. 160. 

CCHV= 0,100 CEHV= 0,300 
*SECNO 22508,000 

0,00 
o. 

o.oo 
160. 

599.83 
o. 

0,060 
2 

600,22 
2473. 
0,035 

0 

0,29 
o • 

0,060 
0 

2800 NAT Qi= 6578,26 WSEL~ 600,92 ENC Qi• 6640,11 WSEL= 
NAT Qi= 6657, RATIOS LOB,CH,ROB= 0,0025 0,9975 0,0000 WSEL= 

0,04 
1285. 
0,035 
0,00 

0,08 600,00 
108. 600,00 

581.50 1000+15 
179.80 1179,95 

601,02 RATIO= -0.0094 
601.02 

3470 ENCROACHMENT STATIONS= 1000.0 1180,0 TYPE= 4 TARGEl= 0,003 
22508.00 1.9.51 601.01 0,00 600,92 601,26 0+25 

10700, o. 10700. o. o. 2668. o • 
1,68 o.oo 4,01 0,00 0.060 0.035 0,060 

0,000264 3500. 3500. 3500. 2 0 0 

*SECNO 25508,000 
2800 NAT Qi• 5653,10 WSEL= 602,06 ENC Ql= 5747,48 WSEL= 
NAT Ql= 5755, RATIOS LOB,CH,ROB= 0,0000 0,9986 0,0014 WSEL= 

1. , 04 o.oo 600.00 
1492, 123. 600,00 
0.035 581.50 10()0,00 
0,00 180,00 1180,00 

602,16 RATIO= -0,0167 
602.16 

3470 t:.NUWACHMt:.N I t;i'AllUN::i= ii46.0 i49i,O TYF'E= 4 TARGET= O,OOi 
25508.00 10,74 602,14 0,00 602,06 602.33 0, 19 1,07 0,01 611.30 

10700, o. 10700, o. o. 3092, o. 1723. 144. 598.00 
1,96 o.oo 3.46 0,00 0.060 0+035 0,060 0,035 591,40 1155.36 

0.000355 3500, 3500, 3500, 2 0 0 0,00 335.65 1491.00 
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*Sl:CNO :26508,000 
2800 NAT Ql= 4667,03 WSEL= 602,46 ENC Ql= 4757,89 WSE.L= 602.56 RATIO~ --0,0195 
NAf Ql= 4762, RATIOS LOB,CH,ROB= 0.0000 0,9992 0,0008 WSEL= 60~+56 

'")-:7 ____ !Ali.I n, -I "" ... , t --, .. ...:v- Jt-111(-0 .1 L"'t+ .10+.;:,.1 

SECNO DEPTH CWSEL crnws WSELI\ EG HV HL DLOSS Bl'!NI\ ELEV 
Q QLDB QCH QROB ALOB ACH AROB VOL TWA LEFT /FCJGHT 
TIME. \.1L OB VCH VROB XNL XNCH XNR WTN ELMIN SSlA 
SLOPE XLOBL XLCH XLO!iR !TRIAL IDC !CONT CORAR TOPWID ENLIST 

3470 FNCROACHMENT STATIONS;;;; 1146.0 1491.0 TYPE= 4 TAF~GET= 0.001 
.:'6508,00 9,73 602.53 o.oo 602,46 602,77 0, :_,3 0,42 0.01 612,70 

10700. 0. 10700, o. o. 2754. o. 1790. 151 • 599,40 
2,03 0,00 3,89 o.oo 0,060 0.035 0,060 0.035 592.80 1156,39 

0,000517 1000. 1000, 1000. :~ 0 0 o.oo 334,61 1491,00 

*SECNO 31808,000 
2800 Nnl Ql= 2380,50 WSE.L= 607,13 ENC Ql= 2452,74 WSEL= 607,23 RATIO= -0,0303 

607,23 NAf Ql= 2453, RATIOS LOB,CH,ROB~ 0,0000 1,0000 0,0000 WSEL= 

3470 ENCROACHMENT STAlIONS= 1146,0 1491,0 TYPE= 4 lARGET= 0,000 
31808,00 6.93 607,15 o.oo 607,13 607,68 0+54 4+82 0,09 620,l.2 

10700. o. 10700, o. o. 1818. o. 2068. 192, 606,82 
.2. 28 o.oo 5.89 o.oo 0.060 0.035 0.060 0.035 600,22 1159,26 

0,002009 5300+ 5300. 5300. 3 0 0 o.oo .331, 74 1491,00 

23-JAN-81 14:16:31 

r-,A,-.,- ·~ r-·Hut:. .:,v 
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MODIFICATION - 50,51,52,53,54 

************************************************«* 

• --
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • 
NOTE- AS(t!ClS~ (*l AT LEFT OF C~USS-StCllUN NUMRER lNUlCAltS MESSAGE IN SUMMARY OF ERRORS LIST • • 
EAR 

• SUMMARY PRINTOUT TABLE -11::-r-. 
L .JV • 



•• • SECNO XI.CH EL TiRD FLLC E.LMIN Q CWSEL CRIWS EG lOK#S VCH AREA ,OlK 

• 0.000 o.oo 0,00 o.oo 555.60 10700,00 579,40 0,00 57'~ .. 56 1, 27 3,19 3706,15 9496,83 • 0.000 o.oo o.oo o.oo 555.60 10700,00 579.50 o.oo 57'9. 66 1,27 3,:20 3516,76 9496.77 

• 1349,000 1349,00 o.oo o.oo ~56.10 10700,00 ~79.59 o.oo 57'9, 70 0,89 2.64 40~i7 • 59 11317,5::i • 1349.000 1349.00 o.oo o.oo 556.10 1070C,. 00 579,70 o.oo 57 17. 80 0.88 2.62 4080 •::, 1 11408,76 

• 1449,000 100.00 o.oo o.oo 556.00 10700.00 579.55 o.oo 57'9. 77 2,65 3,78 :2s~;o. 3 2 6577,00 • 1449,000 100.00 o.oo o.oo 556.0() 10700,00 579.65 o.oo 57'9,87 2,61 3,76 2845+42 6627,34 

• 145;0 • 000 1.00 591,60 ~)85. 20 5tJ6 • 00 10700,00 579.55 o.oo 579.77 2.65 3,78 29~;0 • 36 6577.12 • 14~;0. 000 1.00 591.60 ~:iR5 + 20 556.00 10700,00 579,66 o.oo 57'?',87 2,61 3,76 2845,44 6627,40 

• 1510,000 60,00 591,60 ~:.i85 • 20 556.00 10700.00 :.i79.~,7 o.oo 57'9, 79 :.64 3,78 28:32+69 6584,89 • 1510,000 60,00 591.60 ~585 + 20 556.00 10700,00 579.67 o.oo 57•,>, 89 2,60 3,76 2847,73 6635,04 

• 1512,000 2.00 o.oo o.oo 556.00 10700,00 579.57 o.oo 57 1~+79 2.64 3,78 28~:2. 84 6585.40 • 1512,000 2.00 o.oo o.oo 556.0() 10700,00 579.6/ o.oo 57 19 t 89 2.60 3,76 2847,88 6635+54 

• 1662,000 150,00 0,00 o.oo 557.00 10700,00 579,70 0,00 57'9, 84 1.15 3,01 35~,6 .. 03 9976,63 • 1662,000 150,00 o.oo 0, 00 5~7.00 10700,00 579,80 o.oo 57'?',94 1.13 2. (?9 3575.89 10060,58 

• 22~;1 + 000 569.00 o.oo o.oo 558.7() 10700.00 579,83 o.oo 57 1~+89 0.59 2.00 53:39. 29 13985,62 • 2231,000 !:;69,00 o.oo t), 00 558.70 10700.00 579.93 o.oo 57•;>. 99 0.57 1 , '?'9 5372.33 1411.6,79 

• 2881,000 650,00 o.oo o.oo 557.00 10700,00 579.89 o.oo ~,7 1~.92 0,32 1 • :55 6911. i'8 18939.88 • 28Bl,OOO 650,00 o.oo o.oo 557.00 10700.00 579.','8 0,00 580, 02 0,31 1 • !54 69~i1,.5:2 19113,69 

• 3281,000 400.00 o.oo o.oo 563.50 10700,00 579 • 8'.2 o.oo 57'9, 99 2.83 3. ;35 31€19,57 6355.52 • 32Bl,OOO 400.00 o.oo o.oo 563.50 10700,00 579.92 o.oo 580.09 :::i. 75 3,32 3219,93 6448,66 

• 3947.000 666,00 o.oo o.oo 566,30 10700.00 579+92 0.00 580.42 11.15 5.68 1884,94 3204.68 • 3947,000 666,00 o.oo o.oo 566.30 10700,00 580.02 0,00 SA0.51 10,74 5.61 1907,24 3'265,71 

• 23-..JAN-·81 14:16:31 P,~GE 3-c, ~. • 
• SECNO XLCH ELTRfl ELL.C ELMIN Q CWSEL CRIWS EIG lOK*S VCH AHEA , 01 I\ • 

4612,000 665,00 o.oo o.oo 569.00 10700,00 ~j80, 76 o.oo 581, 60 25.39 7, ;33 1460.00 2123.66 • 4612.000 665,00 o.oo o.oo 569.00 10700,00 5R0.82 o.oo 581. 64 24,63 7, :~6 1473,80 :156 • .22 • 
4762,000 150,00 o.oo 0.00 565.00 10700,00 581.48 o.oo 581,91 7,99 5. ;30 2020,08 378~.65 • 47b2,000 150,00 o.oo 0, 00 565.00 10700,00 581.52 o.oo 581 • 95 7,88 5.27 20:•9. 13 3811,89 • 
48:'9, 000 67,00 596,10 ~589,60 565.00 10700,00 581,49 0,00 581,93 7.95 5+29 20:i3. 23 3794,78 • 48:!9,000 67,00 ~•96 • l 0 !589,60 565+00 10700.00 58:J + 59 0,00 58:2.0.2 7,i'0 5 + :23 20'14,47 3856.54 • 



• 4859,000 30,00 0,00 0,00 565+30 10700,00 :.81. 68 0,00 581,99 5.68 4,46 2398,09 4490,41 • 4859,000 30,00 0,00 0,00 565,30 10700,00 581,77 0,00 582.08 5.50 4+42 2422.4/ 4561,39 

• 5159,000 300,00 o.oo o.oo 573,00 10700,00 581,67 o.oo 582.44 24,70 7,04 1519.56 2153,07 
5159.000 300,00 0,00 o.oo 573,00 10700,00 581,76 0,00 582.51 23,47 6,93 1544,06 2208+45 • 

* 5183,000 24,00 o.oo o.oo 574,00 10700,00 597,00 o.oo 597.05 0,31 1,72 6230,00 19084,60 • * 5183,000 24,00 o.oo o.oo 574,00 10700,00 597,10 0,00 597.15 0,33 1,71 6262,03 18594,63 • 
5383,00() 200,00 0,00 0,00 574,80 10700,00 597,04 0,00 597,06 0.23 1.22 9065,17 22196,18 • 5383, 000 200.00 o.oo 0,00 574,80 10700,00 597,13 0,00 597,16 0,23 1 ,.),..J 

+ ..... ~ 8846,16 22193,88 • 
5583,000 200.00 0,00 0,00 575.60 10700,00 597,03 0,00 597,08 0,42 1 , Si' 5728,69 16594,37 • 5583,000 200,00 0,00 o.oo 575.1.>0 10700,00 597, 13 0,00 597,18 0,43 1. 86 5760,66 162~0.22 • 
5593,000 10,00 605.30 599, 10 575+60 10700,00 597,04 0,00 597,09 0, 42 1, 87 5729.47 16598+15 • 5593.000 10,00 605,30 599,10 575+60 10700,00 597,14 0,00 597, 19 0,41 1,86 5761,47 16752,91 • 
5693,000 100,00 0,00 0,00 576+20 10700,00 597,07 0,00 :.97, 10 0,31 1,34 8183,72 19091. 17 • 5693,000 100,00 0,00 0,00 576.::'0 10700,00 597,17 0,00 597+20 0,31 1 + 3::, 7962,23 19081.71 • 
6693,000 1000.00 o.oo 0,00 !:,78.20 10700,00 597 .11 o.oo 597.13 0,16 0,87 12476,74 26549,84 • 6693,000 1000,00 0,00 0,00 578.20 10700,00 597 • .21 0,00 597.2.2 0, 16 0,87 12230,01 ?6535.15 • 
7653.000 960.00 o.oo o.oo 583.30 10700.00 !:,97.1:2 o.oo 597.16 0.53 1+60 6676.15 ]4643+64 • 7653,000 960,00 0,00 0,00 583,30 10700,00 597+22 0,00 597.26 0+52 1+59 6/27,61 14813,00 • 
8013,000 360,00 0,00 0,00 584,03 10700,00 59i',ll 0,00 597.20 1. 39 2+49 4868+52 9063.86 • 8013,000 360,00 o.oo o.oo 584,03 10700,00 597.~1 0,00 597,30 1. 43 2+50 4642,82 8949. 19 • 
8480,000 467,00 0,00 0,00 585+71 10700,00 597,08 o.oo 597,38 5.75 4.52 2605.04 4460,78 • 8480,000 467,00 0,00 0,00 585.71 10700,00 597, 18 o.oo 597,49 5+93 4 c-i::-. __,__, 2480,68 4393,04 • 
8714,000 234,00 0,00 o.oo 586+5~ 10700,00 597 + 15 0,00 597,60 9,61 C' C-"') 

._J • ,J .... 2108+32 3450,78 • 8714,000 234,00 o.oo o.oo ~86.55 10700,00 597.24 o.oo 597,71 9,91 5.56 :2006., .:?2 3399,03 • 
8831,000 117,00 0,()0 0,00 587.28 10700,00 597,13 o.oo 597.82 16,43 6,78 1695,87 2639,91 • 8831,000 11 i' , 00 0,00 0,00 587.28 10700,00 597.22 o.oo 597,94 16,90 6,84 1608,36 2602,47 • 
8948,000 117,00 0,00 0,00 588~00 10700,00 597 ~ 16 0,00 598*14 26~23 8,06 1412,69 2089*37 • 8948,000 117,00 0,00 0,00 588,00 10700,00 597+25 0,00 598.28 27,01 8 + 15 1326,27 2059,01 • 

;:>,3-,JAN-81 14!16!31 F'AGE 33 • • 
SECNO XLCH ELlRD ELL(, ELMIN Q CWSEL CRIWS EG lOt,;S VCH AF!EA ,01~ • • 9113,000 165,00 o.oo 0,00 588,30 10700,00 597.57 0,00 ~98,60 26.~9 8+ 15 1313,11. 2086,72 

9113.000 165,00 0,00 o.oo 588,30 10700,00 597.73 0,00 ~,98 + 7:2 25.08 7,97 1341.94 2136,75 • • 9153,000 40,00 609,30 604.30 588 30 10700 00 597.86 0 00 598.81 ;:>3 l 1 7 84 1364,.99 22::5 1 9~~ 



,. 9153,000 '10,00 609,JO 604,30 588,30 10700,00 597.96 0,00 598,89 22 • 12 7,74 1383,05 22/~i + 22 • 9253,000 100,00 0,00 0,00 588,40 10700,00 598+27 0,00 599,07 18,81 7,27 1582,77 2466,86 

• 9253,000 100,00 0,00 0,00 588,40 10700,00 598.28 0,00 599+12 20, 10 7,41 1485.87 2386,86 • * 15913,000 1460,00 0,00 0,00 581.60 10700,00 598 • .27 0,00 598,63 7,40 4,80 2.257+11. 3934,59 

* 15913,000 1460,00 o.oo 0,00 581,60 10700,00 598, :~7 0,00 598.72 7 • .25 4,76 2248.53 3974,77 • • 18163,000 2250.00 0,00 0,00 581,60 10700,00 599.65 0,00 599+92 4+51 4,12 2664,89 5038.57 
18163.000 2.250.00 0,00 0,00 581,60 10700,00 599,74 0,00 600,00 4+53 4, 11 2600,82 5027+:?.2 • • 1831:3,000 150,00 0.00 0,00 579,00 10700,00 599,87 0,00 600,00 1 , 71 2,90 3694,42 8182,05 
18313,000 150,00 0,00 0,00 579,00 10700,00 599+95 0,00 600,08 1.67 2,88 3721,13 8276,69 • • 18348,000 35,00 609,30 606,00 579,00 10700,00 599,87 0,00 600,00 1 , 71 2,89 3696,22 8188,43 
18348,000 35+00 609,30 606,00 579, 00 10700,00 599,97 0,00 600, 10 1 , 6f> 2,87 3726,69 8'.296.45 • • 18508,000 160,00 0,00 0,00 581+50 10700,00 599,83 0,00 600,12 3,42 4,36 2455.40 5784,34 
18508,000 160,00 0,00 0,00 581.50 10700,00 599,93 0,00 600,22 3.35 4,33 2473,37 5847,79 • • 22508,000 3500+00 0,()() 0,00 581.50 10700,00 600,92 0,00 601. 1 7 2+65 4,03 2738,36 6578.26 
22508.000 3500,00 (),()() 0,00 581+50 10700,00 6_01, 0 V 0,00 601,26 .2+64 4,01 2668,18 6582.52 • • 25508,000 3500,00 0,00 0. ()() 591,40 10700.00 602,06 0,00 602+25 3+58 3,49 3084,38 5653.10 
25508.000 3500,00 0,00 0,00 591,40 10700,00 602,14 0,00 602,33 ,3 + 55 3,46 3092.07 5681,99 • • 26508.000 1000.00 o.oo 0,00 592+80 10700,00 602,46 0.00 602,70 5 + .26 3+92 2739,24 4667,03 
26508,000 1000,00 0,00 0,00 592.80 10700,00 60.2.53 0,00 602,77 5 • 17 3,89 2753,71 4706,40 • • 31808,000 5300,00 0,00 0,00 600,22 10700,0() 607,13 0,()() 607,67 20,20 5+90 1814,03 2380,50 
31808,000 5300,00 0,00 o.oo 600,22 10700,00 607,15 0,00 607,68 20,09 5+89 1817,84 2387,46 • • 23-JAN-81 t4l16l31 PAGE 34 

• • EAR 

• SUMMARY PRINTOUT TABLE 150 • 
• SECNO Q CWSEL DIF WSF" DIFWSX DIFI\WS lOF'Wili XLCH • 

0,000 10700,00 579,40 0,00 o.oo 0,00 329+50 o.oo • 0,00() 10700,00 579.50 0, 10 0,00 0,10 233,06 o.oo • 
1349,000 10700,00 579.59 o.oo 0, 19 0,00 2.23 • .27 1349,00 • 1349,()()0 10700,00 579,70 0,10 0 • .20 0, 10 223,69 1349,00 • 
1449,000 10700,00 579.55 (),()() -0,04 0,00 146,47 100,()() • 1449,000 10700,00 579.65 o. 10 --(), 04 o. to 146,48 100,0() • 



"' 1450,000 10700,00 579.55 o.oo 0,00 • 0.00 146,47 1 ,00 • 1450,000 10700,00 579,66 0, 10 0,00 0.10 146,48 1 • 00 

1510,000 10700,00 579.57 o.oo 0,02 0,00 146,48 60,00 • • 1510,000 10700,00 579.67 0.10 0.02 o. 10 146,48 60,00 

1512,000 10700,00 579.57 0,00 o.oo o.oo l46,48 2,00 • • 1512,000 10700,00 579,67 0.10 o.oo 0, 10 146,48 2,00 

1662,000 10700,00 579,70 o.oo 0, 13 o.oo 196,37 150,00 • 1662,000 10700,00 579,80 0 • l 0 0, 13 0, 10 196,56 150,00 • 
2231,000 10700,00 579,83 o.oo 0. l. 3 o.oo 340,88 569,00 • 2231,000 10700,00 579,93 0.10 0, 13 0 • 10 341,49 569,00 • 
2881,000 10700,00 579,89 o.oo 0,06 o.oo 407,64 650,00 • 2881,000 10700,00 579,98 0, 10 o.os 0.10 407.81 650.00 • 
3281,000 10700,00 579.82 o.oo --0,07 o.oo 302.88 400,00 -• 328l,OOO 10700.00 579.92 0, 10 -0,07 o. 10 303,40 400,00 • 
3947,000 10700,00 579.92 0,00 0, 11 0,00 230,26 666,00 • 3947,000 10700,00 580.02 0, 10 0, 10 0, 10 230,43 666,00 • 
4612,000 10700.00 580,76 o.oo 0,84 o.oo 227.05 665.00 • 4612,000 10700,00 580.82 0,06 0,81 0,06 227. 15 665,00 • 
4762.000 10700,00 581,48 o.oo 0,71 0,00 212.22 150,00 • 4762,000 l0700,00 581.52 0,04 0,70 0,04 212.37 - 150.00 • 
4829,000 10700,00 581. 49 o.oo 0,02 o.oo 212.27 67,00 • 4829,000 10700.00 581 • 59 0, 10 0,07 0.10 212,63 67,00 • 
4859,000 10700,00 581.68 o.oo 0.18 o.oo 254.22 30,00 - 4859.000 10700.00 ~n< -,, A < A A < " 0. 10 JC.A L7 7A AA • - JO.J. • /1' V • ..LV V • .1.0 ...--..__., • u.__i -.JV • V\/ -
5159.000 10700,00 581.67 o.oo --0.01 o.oo 246,80 300.00 • s1~;9.ooo 10700,00 581,76 0.10 -0.01 0,10 24 7, 23 300,00 • 

--:,7_ l..:\~-01 1.A~1.J._~,(1 F'AGE 35 --· -.J rtl 7 ~· .,_ ..... .I. ..... ........ • • 
SECNO Q CWSEL DitWSF' DIFWSX DIFI\WS TOF'WID XLCH 

• • * 5183,000 10700,00 597,00 o.oo 15,33 o.oo 320,00 24,00 

* 5l.83,000 10700,00 597,10 0.10 l. 5, 34 0, l 0 320,00 24,00 

• • 5383,000 10700,00 '.597,04 o.oo 0,04 o.oo 654,47 200,00 
5383,000 10700,00 597, 13 0, 10 0,03 0.10 604,35 200.00 • • - 5583.000 10700,00 597.03 0,00 --0 , 01 o.oo 320,00 '.?00. Ot) 



·• 5583.000 10700,00 597.13 0, 10 -0.01 0, 10 3~0.00 200.00 • 5593.000 10700,00 597.04 o.oo 0.01 o.oo 320.00 10.00 

• 5593.000 10700,00 597. 14 0. 10 0.01 0.10 3.20,00 10.00 • 5693.000 10700.00 597.07 o.oo 0,04 o.oo 641,26 100.00 
~j693, 000 10700,00 597.17 0, l 0 0,04 0. 10 586.05 100.00 • • 6693,000 10700.00 597.11 o.oo 0,04 o.oo 1141.65 1000.00 
6693.000 10700,00 597+21 0.10 0,04 0.10 1047,61 1000.00 • • 7653,000 10700,00 597.12 0,00 0,01 o.oo 565.60 960,00 

• 7653,000 10700,00 597.22 0.10 0,01 0, 10 566,69 960,00 • 8013,000 10700,00 597,11 o.oo -0.01 o.oo 599, 13 360,00 
8013,000 10700,00 597+21 0.10 -0,01 0 .10 457,83 360,00 • • 8480,000 10700,00 597,08 0,00 -0,03 o.oo 349,6R 467,00 
8480,000 10700,00 '.597,18 0, 10 -0,03 0.10 279,49 467,00 • • 8714,000 10700.00 597.15 o.oo 0,06 o.oo 302,34 234,00 
8714,000 10700,00 597 • .24 0.10 0,07 0 .10 243,61 234,00 • • 8831,000 10700,00 ::.97.13 o.oo -0,02 o.oo 261,17 117,00 
8831,000 10700,00 597.22 0,09 -0,03 0,09 .210,84 117,00 • • 8948,000 10700,00 597.16 0,00 0,04 0,00 235.0.2 117,00 
8948,000 10700,00 597.25 0,09 0,03 0.09 185,81 117,00 • • 9113,000 10700,00 597.57 0,00 0,41 0,00 180,61 l.65,00 
9113,000 10700.00 597,73 0, 16 0,48 0.16 180,61 165,00 • • 9153,000 10700,00 597,86 o.oo 0.29 o.oo 180,61 40,00 
9153.000 10700,00 597,96 0 ,10 0,23 0 ,10 180,t,1 40,00 • • 9253,000 10700,00 598.27 o.oo 0,41 o.oo 243,19 100,00 
9253,000 10700,00 598.28 0,01 0,32 0,01 196,67 100,00 • • * 15913,000 10700,00 598.27 o.oo 0,00 o.oo 285.63 1460,00 

* 15913,000 10700.00 598,37 0. 10 0,09 0, 10 256.80 1460,00 • • 18163,000 10700,00 599.65 0,00 1, 38 o.oo 303,53 2250.00 
18163,000 10700,00 599,74 0,09 1,37 0,09 257+81 2250.00 • • 23-JAN-81 14:16:31 PAGE 36 

• • SECNO Q CWSEL DIFWSf·' DIFWSX nrn,ws TOF'WID XLCH 

• 18313,000 10700,00 599,87 o.oo 0,21 o.oo 304,66 150,00 • 18313,000 10700,00 599.95 0,09 0,21 0,09 304,88 150,()0 



• 18348,000 10~00,00 599+87 o.oo 0,01 o.oo 304,68 35.00 • 18348,000 10 00.00 599.97 0, 10 0.02 0,10 304,93 35.00 

• 18508,000 10700,00 599,8,! o.oo -0.04 o.oo 179,53 160,00 • 18508.000 10700,00 599,93 0. 10 --0, 04 o-. 10 179,80 160,00 

• 22508,000 10700.00 600,9:1 o.oo 1.10 o.oo 365.53 3500,00 • 22508,000 10700,00 601,0ll 0,09 1.08 0,09 180,00 3500,00 

• 25508.000 10700,00 602,06 o.oo 1. 14 o.oo 345,16 3500,00 • 25508.000 10700,00 602. 14 0,08 1,14 0,08 335.6~ 3500,00 

• 26508.000 10700,00 602,46 o.oo 0,40 0,00 341,76 1000.00 • 26508,000 10700,00 602.5:3 0,08 0,39 0,08 334.61 1000.00 

• 31808.000 10700,00 607.1,! o.oo 4,68 0,00 332,47 5300,00 • 31808,000 10700,00 607,1:) 0.01 4,61 0,01 331,74 5300,00 

• 23-JAN--81 14l16l31 PAGE 37 • 
• • 

SUMMAfl~ OF ERRORS • • 
NOTE SECNO= 5183,000 PROFILE= 1 WSEL l<ASED ON X5 CARD • NOTE SECNO= 5183,000 PROFILE= 2 WSEL BASED ON X5 CARD • 
NOTE SECN0=15913,000 F"ROF I LE"= 1 WSFL BASED ON X5 CARD • NOTE SECN0=15913,000 ~·ROFILE= 2 WSEL BASED ON X5 CARfl • 
23-JAN--81 14:16l31 PAGE 38 

• • 
• • FI_OODWAY DATA, EAR 

PROFILE NO, 2 • • --- - ---- FLOODWAY --·------- WATE.R SUh:FACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE • ARF::A IJELOC I TY FLOODWAY FLOODWA~ • 

• 0,000 _233;. 3517, 3,0 579·.5,.,/ 579, 4 ✓ 0, 1 • 1,49,000 :224 • 4081, 2.6 579. 7 / '.579, 6✓ o.i 
1449,000 180, 2845+ 3,8 579', 7 ✓ 579, 6 / 0,1 ,., 1450.000 l 80. 2845+ 3,8 579·,Y 579 ,6 ✓ 0 • 1 • 1'.510,000 180, 2848, 3,8 579', 7 / 579,' ,J 0. 1 



•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1512,000 180, 2848, 3,8 ~•79 • 7 
1662,000 197, 3576. 3+0 579,8 
2231.000 341. 5372. 2+0 579,9 
2881,000 408. 6952+ 

., 
1 + 5 580.'0 

,281,000 303, 3220+ 3,3 ~,79,9 
3947,000 ::>30. 1907, 5.6 580,0 
4612,000 227 + 1474, 7,3 ~;so. 9 
476.2,000 ::? 12 + :~029 + 5.3 581+5 
48;:>CJ,000 213+ 2044, " ,., .J • ..:. 581. 6 
4859,000 255+ .2422+ 4,4 ~i81. 8 
5159.000 247, 1544. 6,9 581 , 8 · 
5183.000 320. C>::?62. 1,7 597 + 1 
5383.000 604, 8846, 1 + 2 597,1 
5~i83. 000 320, 5761+ 1, 9 597.1 
5593,000 320, 5761, 1, 9 597,1 
5693,000 586+ 7962, 1, 3 597.2 
6693,000 1048, l.2230, 0,9 597+2 
7653,000 567. 6728, 1,6 597.2 
8013,000 458+ 4643, 2+3 597+2 
8480,000 279. 2481, 4,3 597+2 
8714,000 244, 2006, 5+3 597+2 
8831,000 211. 1608, 6,7 597 + :> 
8948,000 186, 1326, 8, 1 597.t 
9113,000 181, 1342, 8,0 597';\8 
9153,000 181. 1383, 7,7 598.0 
9253,000 197, 1486, 7+2 598,3 

15913,000 257. 2249. 4,8 ~198. 4 
18163,000 258. 2601, 4,1 599,8 
18313.000 305+ 3721, :>. 9 600,0 
18348,000 305. 3727, 2. 9 600,0 
18508,000 180, 2473, 4,3 599,9 
22508,000 180, 2668, 4,0 601. 0 
25508.000 336, 3092, 3.5 602+2 
26!';08,000 335+ :2754. 3,9 602', 6 
31808,000 332, 1818, 5+9 607,1 

23-JAN-81 :J4l16!53 

************************************************** 
HEC2 RELEASE DATED NOV 76 UPDATED APRIL 1980 
ERR• k CORR - 01,02,03,04 
MODIFICAlION - 50,51,52,53,54 

************************************************** 

579. 6 V 0.1 
579 + 7 ✓ 0, 1 • 579.8 __,,,, 0, 1 
579.9""""" 0, 1 
579.S~•' 0, 1 • 579,9_, 0, 1 
580 ,8., 0, l 
581 + S / o.o • 581+5 ✓ 0,1 
581,7 ✓ 0, 1 
581,7 0.1 • 597.0 0.1 
597,0 0, 1 
597.0 0,1 • 597,0 0. l. 
597, l 0.1 
:,97 + 1 0,1 • 597.1 0.1 
597.1 0,1 
597.1 0.1 • 597.1 0,1 
597,1 0, 1 
597.~ 0 • 1 (Olllf'r,/-e( eJl({)'Tj '.!t,K' 
597.6 o. 2 ~ dehii l-OJA._ -p--<•n 
597,9 o. 1 -see. 

• 
598,3 0,0 • 598.3 0, 1 
599.7 0, 1 
599+9 0,1 • 599.9 0,1 
599,8 0.1 
600,9 0.1 • 602, l 0.1 
602+5 0,1 
607,1 o.o • PAGE 1 

• 
THIS RUN EXECUTED 23-JAN-81 14116153 • 

• 
• 
• 
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HFC2 RELEASE DATED NOV 76 UPDATED APRIL 1980 
ERROR CORR - 01,02,03,04 
MODJFICAllON - 50,51,52,53,54 
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11 ALPENA, MICH 
T2 THUNliER llAY RIVF,, 
T3 100-YEAR 

Jl ICHE.CK INQ NINV I Dit~ S1 F(T 

o. 4. o. o. 0,000000 

J2 NPr,oF !PLOT PRFVS XSECV XSECH 

1.000 0.000 -1.000 0.000 0,000 

J3 VARIABLE CODES r·oR SUMMARY F"RIN rou T 

1 c;('I . ('l('l('I "1('1('1 - ,°'\f'l{'I ("\ . (\('l('I 0.000 0.000 ....... ....-.vvv- .... vv. ,,vv v•v-vv 

METt(IC 

o.oo 

FN 

0.000 

0.000 

(H 6,000 6548,000 9262,000 10700,000 13800,000 
NC 0,070 0,070 0,035 0.100 0,300 
ET 0,000 0,000 0,000 0,000 0,000 

Xl 0.000 21.000 160,000 340,000 0.000 
Gh: 578,800 0,000 575+800 50,000 573,800 
GR 561,300 190,000 559.600 200.000 558.300 
G~\· 555.800 240,000 554 .. 400 :?50+000 554.500 
GR 554.800 290,000 556+600 300,000 560.800 
GR 578,800 340,000 0.000 0,000 0,000 
ET 0,000 0,000 0,000 0.000 0,000 

Xl 1349,000 16,000 276,000 522.000 1.349,000 
GR 588,400 0.000 587,700 200,000 588,200 
GR 563,100 340,000 559+100 360,000 557.100 
GF, 557.100 440.000 560 .100 460,000 558.100 
GR 588.500 603,000 0,000 0.000 0,000 
NC 0.000 0,000 0,000 0,300 0. ~.iOO 

f'AGE, 

• 
THJR RUN hX[CUT[D 23-J~N-81 14!16131 • 

• 
...It- • ~y 

~ 
~ ¼ ~ $ "'-.::.~ '>· 

HVINS Q WSE.L. tQ G G, .. " 
if' 1', y .,, 

~ ... 
o.o 579,400 0.000 

..... 'l" o. '> 

• 
(" • ALLflC IBW CHtlI M I TF(ACE 

0.000 0.000 0.000 0.000 • 
• 0.000 0.000 ("\ - ('I(\(\ 0.000 ..., .• vvv 

10700,000 10700,000 0,000 0,000 0,000 • 0.000 0.000 0.000 0,000 0,000 
1,400 0.000 0.000 0,000 0.000 

e 
0.000 0.000 0.000 1. 200 0,000 

160,000 569,300 170.000 563,600 180,000 • 210,000 556 .. 800 220.000 554.800 230,000 
260,000 554~700 271), 000 5:j5.000 280,000 
310,000 565.800 320,000 566,800 330,000 • 0,000 0,000 0.000 0,000 0,000 

1,400 0.000 0.000 0.000 0.000 • 
1349.000 1349,000 0,000 0,000 0,000 
276,000 580,100 295,000 573.100 320,000 • 380,000 556. 100 400.000 556.100 420,000 
500,000 558 + 100 510,000 583,i'OO 5:22+000 

0.000 0.000 0,000 0.000 0,000 • 0 • 0(~0 0,000 0.000 0.000 0,000 



• ET 0,000 0.000 0,000 0,000 0,000 1,400 0,000 0,000 0.000 0,000 • 
• Xl 1449,000 l:.i, 000 275,000 500,000 100.000 100,000 100,000 0,000 0,000 0,000 

GR 588+500 0,000 587,500 ::100.000 588t500 275,000 58(,, 800 277.000 586,800 319.000 • GR 573,000 320,000 563,000 340,000 558,800 370,000 585.200 370,000 585,200 404,000 
Gr< 556,000 404,000 558,100 440,000 560,000 460,000 558,200 500,000 585.:?00 500,000 • l:T 0,000 0,000 0,000 0.000 0,000 1,400 0.000 0,000 0,000 0.000 • ::13-JAN-81 14!16l31 F'AGE 2 

• • 
• X1 1450,000 0,000 0,000 0.000 1.000 1,000 1,000 0,000 0,000 0,000 • X::> 0,000 0.000 0.000 ~85.200 591,600 0,000 0.000 0.000 0,000 0,000 

• E'l 0,000 0,000 0,000 0,000 0,000 1,400 0,000 0.000 0,000 0,000 • 
X1 1510,000 0,000 0,000 0,000 60,000 60,000 t:,O, 000 0,000 0,000 0,000 • X2 0.000 0,000 0,000 ~j85 • :700 591,600 0,000 0,000 0.000 0,000 0,000 • ET 0,000 0,000 0,000 0,000 0,000 1.400 0,000 0,000 0,000 0,000 

• • Xl 1512,000 0,000 0,000 0.000 2,000 2,000 2,000 0,000 0.000 0,000 
E f 0,000 0,000 0,000 0,000 0,000 1,400 0,000 0,000 0,000 0,000 • • 
Xl 1662,000 9,000 40,000 240,000 150.000 150,000 150,000 0.000 l • ;::oo 0,000 • GR 590,000 (),000 581,000 40,000 567,300 50,000 5:.i7,800 90,000 5:.iS,800 170,000 • GR 556,300 200.000 571,700 230.000 580,000 240,000 590,000 270,000 0,000 0,000 
NC 0.000 0,000 0,000 0, 100 0,300 0.000 0.000 0,000 0,000 0,000 • EI 0,000 0,000 0,000 0,000 0.000 1,400 0,000 0,000 0,000 0,000 • 

• Xl 2231.000 10,000 20.000 420,000 :'i69,000 569.000 9,000 0,000 1,200 0,000 • GR 590,000 0.000 580,000 20.000 5'/0, 300 30,000 557,800 60,000 557,500 150,000 
GR 557,700 210,000 564,600 260.000 5A8,600 300,000 570,300 320,000 590,000 420,000 • E'I 0.000 0.000 0,000 0,000 0,000 1,400 0,000 0,000 0,000 0,000 • 

• X1 2881.000 11.000 20,000 430,000 6c.O,OOO 650,000 650,000 0,000 1,200 0,000 • GR 590,000 0,000 580,000 20.000 562,800 30,000 555,800 50,000 558,700 140,000 
GF, 561. 300 200.000 563,000 280.000 562,600 380,000 571,800 420,000 580,()00 430,000 • GR 590,000 450,000 0,000 0.000 0,000 0.000 0.000 0.000 0,000 0,000 • Ef 0,000 0,000 0.000 0.000 0,000 1,400 0,000 0,000 0.000 0,000 

• • Xl 3281,000 10,000 0,000 540,000 400,000 400,000 400,000 0.000 1,200 0.000 
GR 590,000 0.000 580,000 30,000 562,300 40,000 563,800 100.000 566,500 160,000 

I GR 57t.100 210.000 569,800 270,000 569,100 290,000 580,000 340,000 ~90,000 540.000 ~ ET 0,000 0,000 0.000 0,000 0,000 1,400 0.000 0,000 0,000 0.000 ,, 



Ill ~ 
Xl 3947,000 13,000 70,000 313,000 666,000 666,000 666,000 0.000 -2,700 0.000 

• GF, 590,000 0,000 588,000 20.000 586,000 43.000 590,000 70,000 579,000 76,000 
GR 578,000 120.000 577,000 133,000 573,000 170,000 570,000 250.000 569,000 255.000 • GR 579.000 300,000 590,000 313,000 596,000 330,000 0.000 0.000 0,000 0.000 
l:"'T " """ " """ " """ " """ " """ • ,1 I\ r.. " f\" f\ " ."\t\r.. f\ r-, I', r,. f\ """ • L. I V • VVV V • VVV V • VVV V • VVV V+VVV .L • .. ,vv V • VVV V+\lVV V+VVV V • VVV • 

• Xl 4612,000 0,000 0,000 0,000 665,000 665,000 665,000 0,000 2,700 0,000 
NC 0,000 0,000 0,000 0,300 0,500 0.000 0,000 0,000 0,000 0.000 • ET 0T000 0.000 r. . ('if)() 0.000 () . () () r. 1.400 (). ()()() 0.000 0.000 0.000 V 'J VVU V 'JV VU """ vvv 

23-,JAN-81 14!16!31 PAGE 3 • • 
• • Xl 4762,000 8,000 0.000 243,000 150,000 l ~,O. 000 150,000 0,000 0,000 0.000 

X3 10.000 0,000 0,000 0.000 0.000 0.000 0,000 592,100 ~92,100 0,()00 • GF, 590,000 0.000 575+000 27.000 574,000 86,000 565+000 123,000 565+000 146,000 • GR 574,000 188,000 574,000 214.000 590,000 243,000 0,000 0,000 0,000 0.000 
SB 0,900 1+560 2,600 272,000 185,600 6,000 4430,000 2.000 571,000 571,000 • ET 0,000 0.000 0.000 0.000 0,000 1,400 0,000 0.000 0,000 0.000 • 

• X1 4829,000 0,000 0.000 0.000 67,000 67,000 67,000 0.000 0,000 0,000 • X2 0,000 0.000 1.000 589,600 596,100 0.000 0,000 0.000 0,000 0.000 
X3 10,000 0,000 0.000 0.000 0,000 0.000 0,000 596,100 596 • 100 0.000 • ET 0,000 0,000 0.000 0.000 0,000 1,400 0,000 0.000 0,000 0.000 • 

• X1 4859,000 0,000 0.000 0.000 30,000 30.000 30,000 1,200 0,300 0.000 • NC 0,000 0,000 0.000 0.100 0,300 0.000 0,000 0,000 0,000 0,000 
Er 0,000 0,000 0.000 0,000 0,000 l. 400 0,000 0.000 0,000 0,000 • • 
Xl 5159,000 8,000 0.000 243.000 300,000 300.000 300,000 1,200 2,000 0.000 - GR 590,000 0.000 575.000 27.000 574,000 86.000 571,000 123,000 571,000 146,000 • • GR 574,000 188,000 574,000 214.000 590,000 243,000 0,000 0,000 0.000 0.000 
NC 0,070 0 • 03~1 0.035 0.000 0,000 0.000 0,000 0.000 0,000 0.000 • Er 0,000 0,000 0.000 0.000 0,000 1,400 0,000 0.000 0,000 0.000 • 

• Xi 5183,000 39,000 145,000 465.000 24,000 24,000 24,000 0.000 -1,600 0.000 • X3 10.000 0,000 0,000 0,00() 0.000 0.000 0,000 601,100 601,100 0.000 
1 X5 6,000 597,000 597,000 597,000 597.~00 597,100 597.100 0.000 0,000 0, 000 • GR 604,000 0.000 603,800 ~'1,000 604,200 2.2.000 603,600 35.000 600.100 58,000 • ~·· i:::oo '""'" ""' """ i:::cl-i , "" Di::: 

"" f\ 
£:'.n-J . "" n.1. """ ~n~ , "" n~ """ ~n~ , "" . "~ """ "" ...J77+.;vv OV+VVV .J 7; • ovv O.J • '1./VV ..J7/ -t .lVV OO+VVV .J7~ • 0VV 7.J • VVV ._17.,.:+ovv .lV.J+VVV 

GR 590,600 125,000 586,600 14'.i,000 585.600 165.000 584.600 185,000 582,600 ::>O~,, 000 • GF, 581,600 :225.000 578,600 245 • 000 577,600 265,000 578,600 285,000 576,600 305,000 • ' GR 577,600 325,000 576,600 345+000 57/,, 600 425,000 57S.600 445,000 581,600 465,000 

.. ""' .. , .... , 



GR 588,600 485,000 593,600 505.000 592,600 5:25. 000 587,600 545.000 586,600 565.000 • Gf.• 584,600 605,000 585.600 685,000 590,600 705,000 592,600 725,000 :596,600 729,000 • GR 599,900 755.000 596.900 800,000 595 .. 900 864,000 601,000 l.300,000 0,000 0,000 

• NC 0,070 0,070 0,035 0,300 o.soo 0,000 0,000 0,000 0,000 0,000 
ET 0.000 0,000 0,000 0, ooo, 0,000 1,400 0,000 0,000 0,000 0,00() • 

• X1 5383.000 39,000 145,000 755.000 225+000 175,000 200,000 0,000 -0,800 0,00() • X3 10.000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 
Gfi 604,000 0,000 603,800 21.000 604,200 22,000 603,600 35,000 600,100 58,000 • GR 599. :•oo 80,000 597,600 85,000 597.100 86,000 593,600 95,000 :592,600 105,000 • GR 590,600 125,000 586,600 145,000 585+600 165,000 584,600 185,000 :582, 600 205,00() 
GR 581,600 :225.000 578,600 245.000 577,600 265,000 578,600 285,000 576,600 305,000 • GR 577, t,00 325,000 576,600 345,000 576,600 425.000 575,600 445,000 581,600 465.000 • GR 588,600 485,000 593.600 505.000 592,600 ~25.000 587,600 545.000 586,600 565,000 
GR 584,600 605,000 585. c~00 685,000 590,600 705,000 59.2.600 725,000 596,600 729,000 • GR 599. ~100 755,000 596,900 800,000 595,900 864,000 601,000 1300,000 0.000 0,000 • NC o. ()70 0,035 0,035 0,300 o.~,oo 0,000 0,000 0,000 0,000 0,0()() 
23-JAN-81 14!16:31 F'AGE. 4 • • 
ET 0,000 0,000 0,000 0,000 0,000 1,400 0,000 0,000 0,000 0.000 • • 
X1 5583,000 39,000 145,000 465,000 :2.25.000 175,000 200,000 0,000 0,000 0,000 • XJ 10,000 0,000 0.000 0.000 0,000 0,000 0,000 602,000 602,000 0.000 • GR 604,000 0,000 603,:300 21, ooo, 604,200 22,000 603,600 35,000 600,100 58,000 
GR 599. :•oo 80,000 597,600 85,000 597,100 86,000 593,600 95,000 592,600 105,000 • GR 590. c,oo 125,000 586,600 145,000 585.600 165,000 584,600 185,000 582,600 205,000 • GR 581, t,00 225.000 578,600 24~+000 577,600 265,000 578,600 285,000 576,600 305,000 
GR ~,77, 600 32~i, 000 576,600 345,000 576,600 425,000 575,600 445,000 581,600 465,000 • GR 588,600 485,000 593,600 505.000 592,600 525+000 ~j87, 600 545.000 586,600 ::'i65,000 • GR 584, t,00 605,000 585 + l>00 685, ooo, ::090,600 705,000 592,600 725,000 596,600 729,00() 
GR 599. ~•oo 755+000 596,900 800,000 595.900 864,000 601,000 1300,000 0,000 0.000 • SB 1. 050 1. 560 2 + !500 700,000 245,000 47,600 6065,000 1,580 577,200 57i',200 • El 0.000 0,000 o,ouo 0, ooo, 0,000 1,400 0,000 0,000 0,000 0,000 

• • X1 5593.000 0,000 0,000 0, ooo, 10,000 10,000 10.000 0,000 0,000 0.000 
X2 0,000 0,000 1,000 599,100 605,300 0,000 0,000 0,000 0.000 0,000 • X3 10,000 0,000 0,000 0, ooo, 0,000 0,000 0,000 599,200 599, 21)0 0,000 • NC 0,060 0,060 0,035 0. ooo, 0,000 0,000 0,000 0,000 0,000 0,000 
E r O,CIOO 0,000 0,000 0, ooo, 0,000 l , 400 0,000 0,000 0,000 0, 00() • • 
X1 5693,CIOO 39,000 145,000 75tJ. 0001 100,000 100,000 100,000 0.000 0,600 0,000 • X3 10,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 • GR 604,000 0,000 603,800 21,000, 604,200 22,000 603,600 35,000 600,100 58,000 
GR 599. :•oo 80,000 597. ,SOO 85,000 597.100 86,000 593,600 95,000 592,600 105,000 • GR 590,600 125,000 586, ,SOO 145,000 585 .. 600 l.65,000 584,600 185,0C,0 582,600 :'05,000 

'> ,, ' GR 581,600 '2'25 , 000 578.600 245., ooo, ';77 .. 600 :::>65,()00 578,600 28'5.000 571\, 6,00 305 .. 000 



• GR 577,600 325,000 576,600 345,000 576,600 425,000 575,600 4'15,000 581,600 465,000 .y 
GR 588,600 485,000 593,600 50~+000 592.600 525.00-0 587,l.OO 545,000 586,600 565.000 
GR 584,600 605,000 ~85.600 685,000 590,600 705,000 592.600 725,000 596,600 729,000 

• GR 599,900 755.000 596,900 800,000 595.900 864,000 601,000 1300,000 0,000 0,000 • NC 0,000 0,000 0,000 0, 1.00 0,300 0,000 0.000 0.000 0,000 0,000 
ET 0,000 0,000 0,000 0,000 0.000 1,400 0,000 0.000 0.000 0,000 

• • X1 6693,000 0,000 0,000 0,000 1000,000 1000.000 1000.000 1,800 2,000 0,000 
X3 10,000 0,000 0,000 0,000 0,000 0,000 0.000 0,000 0,000 0,000 • ET 0,000 0,000 0,000 0,000 0,000 1,400 0,000 0,000 0,000 0.000 • 

• X1 7653,000 4,000 0,000 600,000 960,000 960,000 960,000 0,000 0,000 0.000 • GR 600,000 0,000 583,300 50,000 583,300 450,000 600,000 600,000 0,000 0,000 
El 0.000 0.000 0,000 0,000 0,000 1,40() 0.000 0,000 0,000 0.000 • • 
Xl 8013,000 25+000 '?37 .ooo 1117,000 500,000 150,000 360,000 2,000 --3, 970 0,000 • GR 609,700 0,000 ,!,07,500 137,000 604,600 .237,000 603,800 537,000 602,200 737,000 • GR 601. 400 837,000 597.500 884,000 596,000 897,000 594,000 917,000 594,000 937,000 
GR 592,000 957,000 588,000 997,000 589,000 1017,000 589,000 1077,000 590,000 1097,000 • GR 594,000 1117,000 597,000 112:1 ,000 598,000 1122,000 600.100 1125,000 601,400 1145,000 • GR 611.300 1179,000 614.100 1237,000 613,700 12't9,000 611,800 13.21, 000 611.600 1337,000 
23-JAN-Bl 14l16l31 F'AGE 5 • • 
ET 0.000 0.000 0.000 0,000 0,000 1,400 0,000 0,000 0,000 0,000 • • 
Xl 8480,000 0,000 0,000 0,000 467,000 467,000 467,000 0,666 1,680 0,000 • ET 0.000 0,000 0,000 0,000 0,000 1,400 0,000 0.000 0,000 0,000 • 

• Xl 8714,000 0,000 0,000 0,000 234,000 234,000 234,000 0,900 0,840 0,000 • ET 0,000 0,000 0,000 0,000 0,000 l.,400 0.000 0,000 0,000 0.000 

• • Xl 8831.000 0.000 0.000 o,, 000 117,000 117,000 117,000 0,900 0+725 0.000 
ET 0.000 0,000 0,000 0,000 0,000 1,400 0,000 0,000 0,000 0,000 • • 
Xl 8948,000 0,000 0,000 0,000 117,000 117,000 117,000 0,930 0+725 0,000 • NC 0.000 0.000 0,000 0,300 0,500 0.000 0.000 0.000 0.000 0,000 • IET 0.000 0,000 0.000 0,000 0,000 1,400 0,000 0,000 0.000 0.000 

• • Xl 9113,000 0.000 0.000 0,000 165.000 165,000 165.000 0.000 0,300 0,000 
X3 10,000 0,000 0,000 0.000 0,000 0,000 0,000 607,000 607,000 0.000 • SB 0,900 1,560 2,900 18:2,000 140,000 16,000 2080,000 1,540 588,700 588,700 • ET 0,000 0,000 0.000 0,000 0.000 1,400 0,000 0,000 0.000 0.000 



• • Xl 9153.000 0.000 0.000 0.000 40.000 40.000 40.000 0.000 o.o,oo 0.000 
X2 0.000 0.000 1.000 ~;04 • 300 609.300 0.000 0.000 0.000 0.000 0.000 • X3 l0.000 0.000 0.000 0.000 0+000 0.0()0 0.000 609.300 609.300 0.000 • ET 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 0.000 

• • Xl 9253.000 0.000 0.000 0.000 100.000 100.000 100.000 0.000 0 .100 0.000 

• NC 0.000 0.000 0.000 0.100 0.300 0.000 0+000 0.000 0.000 0.000 • [T 0.000 0.000 0.000 0.000 0.000 1+400 0.000 0.000 0.000 0.000 

• X1 15913.000 13.000 1050.000 1308,000 1460.000 1460.000 1460.000 0.000 0.000 0.000 • .,t X5 6.000 59'7+440 597.930 :']98,270 599'. 320 598.370 598+370 0.000 0.000 0.000 
GR 605.000 0.000 600.000 1 ()00 + 000 595.900 1050.0,00 594.300 1110.000 592.500 1125.000 • GR 590.000 1165.000 588.400 :1.195.000 585.700 :1.225.000 581.600 1265.000 584.400 1285.000 • GF~ 593.200 1303.000 600.000 1308.000 605.000 1315.000 0.000 0.000 0.000 0.000 
E"T 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 0.000 • • 
Xl 18163.000 0.000 0.000 0.000 2250.000 ~250.000 2250.000 0.000 0 + C•OO 0.000 • NC 0.000 0.000 0.000 0.300 o.soo 0.000 0.000 0.000 0. ()00 0.000 • ET 0.000 0.000 0.000 0.000 0.000 1.400 0.000 0.000 0.000 0.000 

• :23-JAN-81 14tl6:31 F'AGE 6 • 
• • X1 18313.000 t3.000 1170.000 1475.000 150.000 150.000 150.000 0.000 0.000 0.000 

X3 10.000 0.000 0.000 0.000 0.000 0.000 0.000 608.000 608.000 0.000 • GR 605,000 0.000 601.000 1000.000 600.000 1135.000 599.200 117,0.000 599.000 1190.000 • GR 583.000 1295.000 584.500 l32o.OOO 584.500 1360.000 579.000 1400+000 580.()00 1.425. 000 
GR 600.000 1475.000 610+000 1650.000 611.500 1700.000 0.000 ,o.ooo 0.000 0.000 • SB 0+900 1+560 2.200 :240.000 140.000 12.000 3990.000 2.380 583.500 583.500 • ET 0.000 0.000 0.000 0.000 0.000 1+400 0.000 0.000 0.000 0.000 

• • Xl 18348.000 0.000 0.000 0.000 35.000 35.000 35.000 0.000 0.000 0.000 
X2 0.000 0.000 1. 000 606.000 609.300 0.000 0.000 0.000 0.000 0.000 • X3 10.000 0.000 0.000 0.000 ,o. 000 0.000 0.000 609.300 609.300 0.00() • ET 0.000 0.000 0.000 0.0()0 0.000 1+400 0.000 0.000 0.000 0.000 

• • X1 18508.000 14.000 1000.000 1.180. 000 160.000 1l,O.OOO 160.000 0.000 0.000 0.000 
GF, 605+000 0.000 600.()00 1000.000 595.200 1010.000 589.300 10:06.000 584.900 t046.000 • GR 58:2.800 1076+000 583. 100 j106.000 581.500 1136. 000 582.600 1146.000 ~85.000 1156.000 • GF, 590.700 1166.000 593.700 l.176.ooc, 600.000 1180.000 605.000 1185.000 0.000 0.000 
NC 0.000 0.000 0.000 1). 100 0.300 0.000 ().000 0.000 0.000 0.000 ,_ ET 0.000 0.000 0.000 0.000 0.000 1+400 0.000 0.000 0.000 0.000 ~. 



,. 
Xl 22508,000 0,000 0,000 0,000 3500t000 3500.000 3500.000 0.000 0.000 0.000 

.,, 
ET 0,000 0.000 0,000 0.000 0.000 1,400 0.000 0.000 0.000 0.000 

• • Xl 25508,000 16,000 1146.000 1491,000 3500.000 3500.000 3500 • 01)0 0.000 0.000 0.000 
GF! 634.100 0.000 611. 900 800,000 610,100 1000.000 611,300 1146.000 597,600 1160.000 • GR 596,400 1170.000 594,400 J. 20(), 000 59.2.200 1220.000 ~92+200 1340,000 591,40() l360,000 • GR 592,400 1380,000 592,400 1480,000 597,400 1488,000 598,000 1491,000 619,600 1542,000 
GR 635,000 1700,000 0,000 l' • 000 0.000 0,000 0,000 0.000 0,000 0.000 • E:.T 0,000 0,000 0,000 0.000 0,000 1,400 0.000 0.000 0.000 0.000 • 

• Xl 26508.000 0,000 0.000 0.000 1000,000 1000.000 1000.000 0,000 1,400 0.000 • El 0,000 0.000 0,000 0.000 0,()00 1,400 0.000 0.000 0.000 0,000 

• • Xl 31808,000 0,000 0.000 0.000 5300,000 5300.000 5300,000 0.000 7,420 0.000 
tJ 0.000 0,000 0,000 0,000 0.000 0.000 0,000 0.000 0.000 0,000 • 23-JAN-81 14l16L31 F•Af;E l • 

• SECNU titPTl1 CWSEL CRIWS WStLI\ t:::G HV HL OLOSS B,;NI\ ELEV • fl QL.OB QCH ClROB ALOB ACH ARO!:< VOL TWA LEFT/RIGHT 
TIME VLOB l.'CH Vf.'OB XNl.. XNCH XNR WTN ELMIN SSTA • SLOP!:: XLOI<L XLCH XLOBF: IfRIAL IDC ICONf COFIAR TOF'WrD ENflST • 

• *PROF 1 • 
("CHVcc O,l.00 CE.HV= 0,300 • *SECNO ,000 • <',00 :C3,BO 519, 40 o.oo 579.40 579+56 0, l. 6 o.oo o.oo 575+00 

l 0700 • .215 • l 0485, o. 4 ,.,,., 
..:.. .... t 3284. 0 • o. o. 580,00 • o.oo 0 + ':j l 3, 19 o.oo 0,070 0. 03~J 0,070 0.000 555+60 10.00 • 0,000127 o. o. o. 0 0 0 o.oo 329 + :-:,o 339.50 

• • *SE.CNO 1349,000 
1.349,00 23,49 579.59 0,00 o.oo 579,70 0. 11 0. l 4 o.oo 5B8,20 • 10700. o. 10700: o. o. 4058, o. 120. 9, 583.7() • 0,14 0,00 2+64 o.oo 0,070 0.035 0,070 0. 03t) 556+10 296,80 

0,000089 1349. 1349. 1349. 2 0 () 0.00 ::23+2i' 1320 + 08 • • 
CCHV~ 0,300 CEHV= 0,500 • .«SECNO 1449,000 • 
'..3265 flIVID[D FLOW • • 1449,00 2:~ + 55 ':j79.55 o.oo 0,00 579 .• 77 0 t2,~ 0. Ol 0,06 588,50 



• 10700, o. 10700, o. o. :!830, o • 128, 9, 585+20 
0+ 15 0,00 3,78 o.oo 0,070 0.03~ 0,070 0,035 5~,!. + \J,j 319,53 • 0,000265 100, 100. 100, 2 0 0 o.oo 146,47 :C,()0. 00 

• • *SECNO 1450,000 

• 3::>65 DIVJDED FLOW • 
• 3370 NORMAL BR 1 DGE, Nfffl~ 0 MIN [LTRD= 591,60 MAX ELLC= 585+:?0 • 

1450,00 23+55 579 • 55 0, ()0 0,00 579,71 0+22 0,00 0,00 588.50 • 10700, o. 10700, o. o. :~830, o. 1~8. 9, 5t15.'20 • A 'f C' A M, "I -,n A A" '' 
,...~,r-. A l'\"'7t='. " r,-,~"\ A ,...-,t=' C:'. l,';' , "" -r 'f C".1 ~~ 

V • .L ..J V • V\/ ..::, •., 0 VtVV V • V/V V + V,.:,O.J V • V/V ~•• V,.:,O.J .J.JO+VV .... .L7•.J-.i 

0,000265 1 • 1 • 1 • 0 0 0 0,00 146,47 ~;oo. oo • • 
*SECNO 1510,000 • :!3-JAN-81 14:16:31 F'AGE 8 • 

• SECNO DE'F'TH CWSE"L CRIWS J,.JSELK EG HV HL OLOSS BANI, [LEV • Q llLOB QCH QF,OB ALOB ACH M,'OB VOL TWA LETT/RIGHl 
TIME. VLOB VCH VROB XNI XNCH XNR WTN ELMIN SSTA • SLOF'F. XLOBL XLCH XLOBR !TRIAL IDC !CONT CC1Rl-'IR TOF'WU1 ENf!ST • 

• • 3265 l!IVIDETI f"LOW 

• • 3370 NORMAL BF! I DGE, NRD~ 0 r1IN ELTRfl= 591.liO MAX E.LLC= 585.~0 

• 1510,00 23+5'7 579.57 0,00 0,00 579.79 0.22 0,02 0,00 588.50 • -11'\""?r"\r-. A • A'1'A/'\ " A ,M,M"7"7 ,, ,~,., ~ L-,".rc- ''" .L\}/VV+ v, LV/VV+ v, v, .... o,.:,,..::, • v, J.,.:,,...:.: • 7. ..J{l..J + ..:.v 

o. 15 o.oo 3,78 0,00 0,070 0,035 0,070 0,03ci 556.00 319.5:? • 0,000264 60, 60, 60. 0 0 0 o.oo 146,48 500.00 • 
• *SECNO 1512,000 • 

3265 DIVIDED FLOW • • 1512,00 :>3 + ~>7 579+57 0,00 0,00 579,79 0.22 o.oo o.oo 588.50 
10700, \}. 10701), o. o. 2833. 0, 132, 9, ~85.:?0 • 0 + 15 0,00 ~.78 0,00 0,070 (),03~, 0,070 0,035 5~:,6 + 00 319.52 • (),()()0264 ,., -· 2+ 

,., -. 0 0 () (),00 14f.,, 48 500,00 

• \\SECNO 1662,000 ' 



• 1 66:.>, 00 :2:2.70 579,i'O o.oo 0,00 579,84 0, 14 0,03 0 + O::' 582.:20 .'( 
10700, o. 10700, 0' 0. 35:::i6 + 0. 143. 10, 581.20 

0,17 0,00 3, 01 0,00 0,070 0 + 03~i 0,070 0,035 5~7.00 41,83 

• 0,000115 150+ 150+ 150. 2 0 0 0,00 196,37 .238.19 • 
CrHV= 0, 100 CEHV= 0,300 • *SECNO 2231,000 • '.'231,00 21. 13 579,83 o.oo 0,00 579, 85' 0. 06 0+05 0,01 58J + 20 

10700, 0, 10i'00, o. 0' 5338, 0, 201. + 13, 591 + .20 • 0.25 0,00 2, 00 0,00 0,070 0 + 03t:i 0,070 0, 03!:i 558.70 21.41 • 0,000059 569. 569+ 569. 2 () 0 0.00 340,88 362. 29 

• • 
*SECNO 2881 , 000 

:'881, 00 .:':2.89 579,89 o.oo 0,00 579, 9:~ 0,04 0,03 o.oo ~,81. 20 

• 10700, 0, 10700, o. 0. 691 :_> ,. 0, 293, 19, ~j81 .20 • 0,36 0,00 t. :'.15 0,00 0,070 \),03~i 0,070 0,035 557.00 :.,o. 76 
0,000032 650+ 650+ 650. 0 () 0 0,00 ·\07,64 428,40 

• • 
23-JAN-81 14!16!31 PAGE 9 

• • 
SECNO DEPTH CWSE.L CRIWS lJSELI, EG HV HL OLOSS BANI\ ELEV 

• Q QLOB QCH QF(OB /'\LOB ACH AROB VOL TWA LEFT/RIGHT • lIME VLOB VCH VF-OB XNL XNCH XNR WlN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITF<IAL IDC !CONT COF,AR TOF'WID ENDSl 

• • 
*SECNO 3281,000 • 3:.>81,00 16.32 579+82 0,00 0,00 579, 9\~ 0, 1 7 0,03 0,04 591.:20 • 10700, o. 10700, o. o. 3190., o. 339, 'Vi ..... .. -:.. + 591.20 

0,40 0,00 3+35 0,00 0,070 0, 03'.~ 0,070 0,035 563.50 30,78 

• 0,000283 400, 400. 400, 2 0 0 o.oo 30:!, 88 333,66 • 
• fSECNO 3947,000 • :~947,00 13,62 579.Y2 o.oo 0,00 580+ 4~~ o.so 0,33 0, 1. 0 587,30 

10700, o. 10700. 0, o. 188::0, 0, 378, .26 + 58i',30 

• 0,43 0.00 5+68 0,00 0,070 0. 03!:i 0,070 0+035 566,30 74,02 • 0,001115 666, 666, b66, 0 0 0 o.oo 230.:26 304,28 

• • *SECNO 4612,000 
4612,00 11,76 ~180 t 76 o.oo 0,00 581,60 0,83 1.07 0, 10 590.00 

• 10700, 0. 10700, o. o. 1460, 0. 403. 30. '.:190,00 • 0+45 0,00 i', 33 0,00 0,070 0, 0315 0,070 0.035 '.:169,00 75,04 

0,002539 665+ 665+ 665. 2 ,0 0 o.oo 227.05 302,09 

• • 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

CCHV= 0,300 CEHV= 
*SECNO 4762,000 

0.500 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,E.LLEA~ 592,10 E:.LREA= 

4762,00 
10700, 

0,46 
0,000799 

16,48 
0. 

0,00 
150. 

581,48 
l.0700, 

5.30 
1 :iO. 

o.oo 
0, 

0,00 
150+ 

o.oo 58 l , 91 0,44 0,20 

SPECIAL BRIDGE 

GB Xt\ 
0,90 

XhOF.: 
1+56 

t.SECNO 4829,000 
CLASS A LOW FLOW 

~:DL EN 
272,00 

0, 
0,070 

2 

B~JC 
185,60 

20.20. 
0.035 

0 

o. 409. 
0,070 0,035 

BWF' 
6,00 

0 o.oo 

BAf,EA 
4430,00 

59..? + 10 

0, l 2 
30. 

56~.:i + 00 
:i12.?:! 

590,00 
590,00 
15.34 

2:?7 + ::.i6 

ELCHU 
571,00 

ELCHD 
571,00 

3420 BRJDGE W,S,= 581,4~ BRIDGE VELOCITY=, CALCULATED CHANNEL AREA=, 2096, 
23-JAN-81 14116131 

SECNO 
Q 
rIME 
SLOF'E 

1:.GF'RS 

o.oo 

DEF'TH 
QL(JB 
VLOB 
XLOBL 

E.GLWC 

581,93 

3493 OVEF'8ANK AREA 

4829,00 16,49 
10700, o. 

0,47 0,00 
0,000795 67, 

*SECNO 4859,000 
4859,00 16.38 

10100, o. 
0,47 0,00 

0,000568 30, 

CWSEL 
lKH 
VCH 
XLCH 

H3 

ASSUM[D 

581,49 
10700, 

':j .;>9 
67, 

581, 68 
10700, 

4,46 
30, 

CF!! WS 
QROB 
Vk'OB 
XLOBR 

QWEIR 

o. 

WSELK EG 
,"ii DB ACH 
XNL XNCH 
I TF<l AL tDC 

Qf'R 

10700, 

HV 
AROB 
XNF, 
lCONT 

BAREA 

4430, 

HL 
VOL 
\,/TN 
COF,Af, 

TRAPEZOID 
ARF:A 

4032, 

NON-EFFECTIVE,E.LLEA 0 596,10 UREA-~ 

o.oo o.oo 581.93 0,43 0,01 
o. o. 20:!3+ o. 413+ 

0,00 0,070 0+035 0,070 0,035 
67, 0 0 0 0,00 

o.oo 0,00 581.99 0,31 0,02 
0. 0, 2398, o. 414, 

0,00 (\, 0 70 0,035 0,070 0,035 
30+ 2 0 0 0,00 

OL.055 BANK E.LE.V 
TWA LE.FT/RIGHT 
ELMlN SSTA 
l OF'WID ENDST 

E LLC [LTRD 

589,60 596,10 

~,96,10 

o.oo 590.00 
31, !':,90,00 

565.00 15,31 
:>1 .. ,.27 2::7. 58 

0,04 590,30 
,31, ~90.30 

565.30 18.63 
254 + :::~ 2/2,84 

• 
• 
• 
• 
• 
• 
• 

F'AGE. 10 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• CCHV= 0, l 00 CE.HV== 0,300 • *SECNO 5159,000 

• ~159,00 8,67 581,67 o.oo 0,00 ~82,44 0,77 0,31 0,14 592,00 • 10700. o. 10700, 0. o. 1520. o. 4~8. 33, 592,00 
0,48 0,00 7,04 0,00 0,070 0,035 0,070 0,03~ 573,00 _.~2 .. 32 

• 0,002470 300. 300, 300, 2 0 0 0.00 :!46,$0 269, 12 • 
V.-~r'll..f!"'I, C'-1 L~"'7 /\AA 
'l"<C1LLr-l'tU .J.LO..:>lVVV • l,JA 1 ER E.L"-XS CAr,[I::. ~97,000 • 
3495 DVEF<BANI\ AREA ASSUMf{I NON-EFFECTIVE,ELLEA= 601,10 EL F,EA" 601,10 • • 5183,00 23,00 5?7,00 0,00 0,00 5?7,05 0,05 0,00 0,07 585,00 

10700, o. 10700, 0. o • 6230. o. 430, 33, 580,00 • 0,48 0,00 1.7~ 0,00 0,070 0,0.35 0,035 0,0.35 574,00 145,00 • 0,000031 24. .24. :24 .. 0 0 0 0,00 320.00 465.00 

• • cr.Hv:.: 0,300 LE.HV= o. !:.,00 
23-~IAN-81 14!16!31 PAGE 11 - .. - -

SECNO DEPTH CWSEL r.RIWS WSEL I\ E.G HV HL OLDS$ BANI\ ELEV • Q QLOB OCH QROB AUJB ACH AROB VOL TWA l E.F"T/lo;:IGHT • TIME VLI.Jfi VCH VROB XNL XNL:H XNR WTN LLMIN SSTA 
SLOPE XLOBL XLCH X!.O!!R I1RIAL lDC ICO!H CORAR TOPWJD ENDST • • 

*SECNO 5383.000 • • ::.,495 ClVEF<I:ANI\ t,RE.A ASSUMED NON-~FFECTIVE,ELLE.A• 585,80 ELRfA:::: :=;99 .io 

• 5383,00 2.2+:24 597,04 0,00 0,00 597, Ot> 0 .. 02 0.01 0.01 585,80 • 10700, 143, 10557, o. 380, 8685. 0. 46:,, 3•-CJ • ~;99. 10 
0,53 0,38 1 ~ 22 o.oo 0,070 0,035 0,070 0,03~ 574,ElO 84, .~6 • 0,000023 "}~C" 

......... ._J ' 200, 175. :! 0 0 0,00 6~14,47 738,73 • - CCHV= 0,300 CEHV=- 04500 • - -*SECNO 5583,000 

• 3495 CiVEFU!ANI\ AREA ASSUMED NON-ErFEClIVE,FLLEA= 602,00 tLREA=' 602,00 • 
5583,00 21.43 597,03 0,00 0,00 597,08 0,05 0.01 0.0.2 586,60 • 10700, o. 10700, 0. o. 5729, o. 499, 37, 581,oO • 0,56 0,00 1.87 o.oo 0,070 0,035 0,035 0+035 575,60 145,00 

0 .. 000042 --- 200~ 175. j 0 0 0,00 3.20.00 4/)5 + 00 L....!::i,. 

• • 



• 
• 
• 
• 
• 
• 
• 
-
• 
• 
• 
• 
• 
• 
• 
• 
• 

SPECIAL BRHIGE. 

c>t< XK 
1.05 

XKOR 
1 .. 56 

*SECNO 5593,000 
CLASS A LOW FLOW 

COF Cl 
~. =;o 

RDLFN 
700,00 

BWC 
245.00 

BWP 
47,60 

BARE.A 
6065,00 

ss 
1 + ~,8 

E:LCHU 
577,20 

ELCHO 
5/7+20 

3420 BRIDGE W,S,= 597,00 BRIDGE VELOCITY=, 2,36 CALCULATLD CHANNEL AREA=, 4527+ 

EGf'RS E.GUJC H3 GWEH, BAREA 

0,00 597,09 0,01 o. 10700. 6065, 

TRAF'E70ID 
ARE.A 

5081. 

3495 OVERBANK AREA ASSUMED NON-EFFECllVE,ELLEA• 

5593,00 
10700, 

0 • 56 
0,000042 

:::!1, 44 
o. 

0,00 
10. 

23-JAN-81 14l16l31 

SECNO 
Cl 
TIME 
SLOPE 

DEPTH 
GLOB 
VLOB 
XLOBL 

*SECNO 5693,000 

597,04 
10700, 

1, 87 
10. 

CWSEL 
OCH 
VCH 
XLCH 

0,00 
o. 

o.oo 
10. 

CRIWS 
QROB 
VROB 
XLOBR 

0,00 
o. 

0,070 
0 

WSELK 
ALOB 
XNL 
!TRIAL 

3495 OVERBAN~ AREA ASSUMED NON-EFFECTIVE,ELLEA= 

5693,00 
10700, 

o.ss 
0,000031 

20,87 
1-36, 
0,46 
100. 

CCHV= 0,100 CEHV~ 
*SECNO 6693,000 

597,07 
10564, 

1.34 
100. 

0,300 

o.oo 
o. 

0,00 
100. 

0,00 
;>99, 

0,06() 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA• 

6693,00 
1 •-100, 

18,91 
94, 

597,11 
10606, 

0,00 
() . 0,00 

34f,i. 

599,:20 E:.LREA• 

597,09 
57~9. 
0,035 

0 

EG 
ACH 
XNCH 
!DC 

0,05 
o. 

0,035 
0 

HV 
AROB 
XNR 
!CONT 

587,20 ELRF.A-

597.10 
7884, 
0,035 

0 

0,03 
o. 

0,060 
0 

589,:?0 ELREA-

597, 13 
1:213:!. 

0,01 
0, 

0.01 
500. 

0,035 
o.oo 

HL 
VOL 
WTN 
CORAfi 

0,00 
516, 

0,035 
0,00 

o. 02 
753, 

ELLC 

599, 10 

599,20 

0,00 
37. 

575,60 
320,00 

OLOSS 
TWA 
ELMIN 
TOF'WID 

600.50 

0,01 
39, 

576,20 
641,26 

602.50 

o.oo 
59. 

EL 1 F,D 

t,()5,30 

586,60 
581,60 

145,00 
465¼00 

BANK ELEV 
LEFT/RIGHT 

SSTA 
ENDST 

587.20 
600.50 
87,61 

7.28,87 

589.20 
602+50 

• 
• 
• 
• 
• 
• 
• 
= 

F'AGE 12 • 
• 
• 
• 
• 
• 
• 
• 
• 



• 0,90 0.27 0,87 o.oo 0,061) 0,035 0,060 0,035 578,20 166,79 
0,000016 1000, 1000, 1000. 0 0 0 0,00 1141,65 1308,44 • 

• :«SECNO 76:,3, 000 • 7653,00 13,8:? 597, 12 0,00 o.oo 597, 16 0,04 0,03 0,01 600,00 
10700, o. 10700, 0, o, 6676, o, 964, 78, 600,00 • 1,07 0 ,00 1.60 o.oo 0,060 0,035 0,060 0. 03:, 583,30 8,oO • 0,00005, 9.!.0. 960, 9o0, j 0 0 0. 0 :J 565.60 574.20 

• • :t:SE"CNO 8013,000 
l'l013,00 13,08 597,11 0,00 0,00 597,20 0,09 0, 03 0,02 590,03 • 10700, 699, 9949, 52. 796, 3993, 79, 1013, 83, 590,03 • 1, J 1 0,88 2,49 0, ~,6 0,060 0,03~ 0,060 0,035 584,03 l.681, 41 

0,000139 500, 360, 150, l 0 0 o.oo 599,1.3 2:':B0.54 • • 
*SECNO 8480,000 • 8480,00 11,37 597,08 0,00 0,00 597,38 0,30 0 .. 12 0,06 591,71 • 10i'OO, 513~ 10157, 30, 33.3. 2247+ 25. l 0::,3, 88, 591,71 

1 , 14 1+54 4 r..-"") . .,_ 1. 7~ 0,060 0,035 0,060 0,03~ 585 • 71 1147,44 • 0,000575 467, 467, 467, ::: 0 0 0,00 349,68 1497,11 • 
• 23-JAN-81 14l16t31 PAGE 1.3 • 
• SELNO DEPTH CWSEL Cfi'IWS lJSELh E.G HV HL OLOSS BANK ELEV • Q QLOB QCH DROB ALOB ACH AROB VOL TWA LEFT/RlGHT 

TIME VLOB 'JCH VROR XNL XNCH XNR• W1N ~LMIN SBTA • SLUPE XLOBL XLCH XLOBR JTf,IAL IDC ICONT CORAR TOPWHI END5T • 
• isFCNO 871.4,000 • tlt14,00 J.0.60 597+15 0,00 0,00 597,lO 0,46 0, 17 0,05 t-92.55 

10700, 429, 10;;'49, ;?3. ;13~ • 1857, 17, 1066, 90, !:i92 • 55 • t.15 1+83 t" e , 
-..} • ...,1-h 1 ,38 0,060 0.035 O,OlO 0,035 58i, .55 1043,76 • O,OQ<)Q6l :;34. 234, 234, 1 0 0 o.oo 302,34 1340,09 

• • *SEf:NO 8831,000 
11831,00 9.85 597,1.3 0,00 0,00 597.82 0,69 o. 14 0,07 593,28 • 10700, 345, 10339, 16, l<'>l, 1525. 11. 1071, 90, 593,29 • 1 + l !> 2 t 1~ 6,78 1 I 52 0,060 0,035 0,060 0.03::, 587.28 949,21 

0,001643 117, 117, ll 7, ~ 0 0 0,00 '.:':61 , 1 7 1:'.'10,39 ~ • • 
#SECNO 8948,000 • t4948, 00 9,16 ~i97,16 o.oo 0,00 598,14 o. 'J8 0 • ~4 0,09 594,00 • 10700, 270, 104'.'0, 10, 113, 1::!93, 7, 1075, 91, 594,00 



• 
• 
• 
• 
• 
• 
• 

1. 16 2,40 
0 • 0026~~3 117. 

CCHV~ 0,300 f'U/V= 
*SECNO 911:3.000 

3495 OVERBANI\ 

9ii3.00 
10700. 

1.17 
0.00::'629 

SPECIAL £:RIDGE 

AR Ee, 

9.27 
0. 

o.oo 
16~> • 

XI\OR 
1.~6 

*SECNO 9153,000 
• CLASS A LOW FLOW 

• 
• 
• 
• 
• 
• 
• 
• 
• 

3420 BRIDGE w.s.~ 
23-JAN-81 14116131 

SETNO 
Q 

1IME 
SLOPE 

L~l.':•C•I:'. r.:.ur r,..;~ 

o.oo 

DEPTH 
ClLOB 
VLOB 
XLOBL 

C- 1'":: I ur 
!;;.UL.W._, 

'.i98,81 

3495 OVERBAW, ARF:A 

9153.00 9 .. :it .. 
10700. o. 

1,l7 0.00 
0.002311 40. 

:+:SECtW 9253.000 
q'253.00 5-'+8'7 

B. o,, 1 • ~J3 0.060 0.035 0,060 0.035 
1 1 7 • 11 7 • 2 0 0 0.00 

t) • '.:100 

ASSUMEn NON-LFFECTIVE,[LLEA= 607.00 1::.LF,EA= 

597.~1/ o.oo 0.00 :i98. l.O 1.. 03 0.43 
10700, 

8 • l ':I 
l l5 • 

corn 
2,90 

o. 
o.oo 
16::. • 

F(DLEN 
18::'. 00 

o. 
0.060 

2 

f-:WC 
140.00 

1313, 
0.035 

0 

o. 1080. 
0,060 0+035 

BWP 
1. 6 • 00 

0 o.oo 

BAl,E.A 
2080.00 

".BB. 00 
235.02 

607.00 

0.02 
92. 

588.30 
180.61 

889.95 
1124,S'7 

594.30 
594,30 

940. 18 
1.120,79 

ELCHU 
588,70 

El CHJ1 
5B8,70 

~97,20 BRIDGE VELOCITY~, 9, 1 8 CALCULATED CHANNEL AREA~, 1165, 

CWSl::.L CRIWS WSELI\ EG HV HL OL.OSS BANI\ ELEV 
(KH QFWB ALOB ACH Af,OB VUL TWA LEFT/RlGHl 
VCH VROB XNL XNCH xrm WiN ELMIN SSTA 
XLCH XLQBf, !TRIAL lDC !CONJ CORM, TOPWID ENDST 

uz nl.lC' TC:• f'lL•C.• 01\C::•C':\ TCo/\C•L7n i r, CI I ("' C'I TC•n 
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1.0 INTRODUCTION 

This report summarizes the methods and computations used to develop peak 
flood elevations for two communities; City of Alpena, Alpena County, Michigan 
and Alpena Township, Alpena County, Michigan. The computed elevations will 
be used for the preparation of a Type-15 Flood Insurance Report for each community. 
The results will be finalized upon review and approval from the U.S. Army Corps 
of Engineers, Detroit District (COE) and the Michigan Department of Natural 
Resources (DNR). 

The flooding sources and their study limits analyzed in this report are outlined 
below: 

0 Thunder Bay - Detailed study along shoreline in Alpena and Alpena Township 

0 

0 

0 

0 

0 

Thunder Bay River - Detailed study from its mouth with Thunder Bay 
to the Alpena city limits (Bagley Street); limited detail study from the 
Alpena city limits to the west line of section 17 (USGS quad) in Alpena 
Township; and approximate study from west line of Section 17 to Four 
Mile Dam 

Fletcher Creek - Detailed study from its mouth with Thunder Bay River 
to the northern Alpena city limits 

Woodward Creek - Approximate study from its confluence with Thunder 
Bay River to U.S. Highway 23 

Mud Lake -Detailed Study 

Mud Creek (South outlet of Mud Lake) - Detailed study from Mud Lake 
to Werth road 

/ 

/ 

0 Unnamed Drain between Mud Lake and Thunder Bay - Limited detail analysis ·._\ ·, 
from Mud Lake to Bagley Street; approximate study from Bagley Street 
to Thunder Bay River 

o McLary Creek - Detailed Study from Mud Lake to Tamrack Road; approxi
mate study from Tamrack Road to Alpena Township limits 

0 Long Lake - Detailed Study 

Cross section and bridge geometry for the detailed hydraulic analyses were 
obtained from existing bridge plans and field surveys taken during late July 
and early August 1980. In some instances, additional overbank points were 
obtained from USGS 7 .5 minute quads (Reference I). 

Discharges used for the analyses were developed by Bernard Johnson Incorporated 
(BJI) for the COE (Reference 2). The discharges are presently being reviewed 
and finalized by the COE and DNR. The discharges used are summarized in 
Table I, "Summary of Discharges." 



the value computed and used for this report. No detailed back-up calculations 
were available from FERC, therefore, it was concluded that the capacity 
computed for this report is valid for the purposes of the Flood Insurance 
Program. 

A hydraulic analysis of the Thunder Bay River was done by R. S. Scott 
and Associates of Alpena as part of the design for the Bagley Street 
bridge. The elevations computed were about 2-3 feet higher than those 
proposed in this report. However, no detailed calculations were available 
and the detailed analysis presented in this report is considered to be accu
rate for Flood Insurance purposes. 

A detailed explaination of the HEC-2 model, including loss coefficients, 
bridge notes and sketches, and cross section plots, for the Thunder Bay 
River is shown in Exhibit I. 

Fletcher Creek 

Due to the unusual nature of the culverts at Long Rapids Road, losses 
through the culvert were estimated using the procedures and nomographs 
developed by the Federal Highway Administration (Reference 8). Detailed 
calculations along with a description of the HEC-2 model are shown in 
Exhibit 2. 

Mud Lake, Mud Creek and Unnamed Drain 

An analysis of these flooding sources was included in the supplement 
to the Hydrologic Summary Report prepared by BJI (Reference 2). A 
Soil Conservation Service (SCS) TR-20 computer routing (Reference 
9) was used to determine peak elevations for Mud Lake. HEC-2 computer 
runs of Mud Creek indicated the elevations on the lake will control the 
elevations of Mud Creek down to Werth Road. From a thorough analysis 
of the Unnamed Drain, it was concluded that the area acts as a ponded 
sump area and it was recommended that the area be designated as a 
shallow flooding Zone AH with a constant water-surface elevation. The 
peak elevations for the area are summarized in Table 2. 

Mc Lary Creek -., 
A detailed description of the HEC-2 model is included in Exhibit 3. f 

~ 

Long Lake 

The SCS TR-20 computer program (Reference 9) was used to determine 
peak flood elevations for Long Lake. Curve Numbers (CN) were developed 
based upon the procedures outlined in the SCS Notional Engineering Hand
book (Reference I 0). Time of concentrations (Tc) were developed using 
the method reco en d by the DNR (Reference 11). Detailed calculations 
are included a hibit 4) The peak elevations are summarized in Table 
2. 



Contraction and expansion coefficients and bridge loss coefficients were 
developed based upon recommendations of the COE (Reference 3). Detailed 
expl,dnations of loss coefficients is included in the exhibits. 

2.2 Specific Considerations 

Thunder Bay 

As discussed in the supplement to our hydrologic summary report, various 
organizations and individuals have been contacted in order to locate stage 
records and high water information for- the bay. Since no records have 
been found, the open-coast elevations of Lake H.Jron will be used for Thunder 
Bay (Reference S). The proposed peak elevation-frequency relationships 
are summarized in Table 2, "Summary of Elevations." 

TABLE 2- SUMMARY OF ELEVATIONS 

ELEVATION ABOVE NGVD (feet) 
10-YEAR SO-YEAR IO0-YEAR 500-YEAR FLOODING SOURCE AND LOCATION 

THUNDER BAY 
r ;f,;, 

Entire Shoreline 582.3 583.2 583.S 584.1 ~~ 
1 

/ 

MUD LAKE 
Entire Shoreline 

LONG LAKE 
Entire Shoreline 

Thunder Bay River 

615.5 616.5 

1,51,7 
651.4 ✓ ~ 

616.6 

l,t:; ,, i 
~ 

617.1 

For the Ninth Street Dam, a rating curve was developed using equations 
developed by the Bureau of Reclamation (Reference 6). The Alpena Power 
Company, operators of the dam, maintain a constant pool elevation (597.0 NGVD) 
upstream of the dam. The analysis indicates that at the normal pool elevation 
with all seven gates open, the capacity of the dam exceeds the peak discharges 
except for the 500-year flood. Detailed calculations for the Ninth Street Dam 
are included in Exhibit I. 

In order to estimate losses through Lake Besser, two cross sections were 
developed through the lake from USGS topographic maps. The cross sections 
were entered into the computer model in order to represent the low velocities 
and large increase in area through the lake. 

The discharge capacity computed for the Ninth Street Dam was compared with 
values obtained from the Federal Energy Regulatory Commission (FERC) 
(Reference 7). The capacity on record at FERC was slightly less than 

'Pf' -



TABLE 1 - SUMMARY OF DISCHARGES 

FLOODING SOURCE AND LOCATION 

THUNDER BAY RIVER 

DRAINAGE AAEA 
(sq. miles) 

PEAK DISCHARGES (cfs) 
lO-YEAR 50-YEAR 100-YEAR 500-YEAR 

At Ninth Street Dam 
At Four Mile Dam 

1,260 ✓ 
1,245 .,,-

6,548.....--- 9,262..---10,700..--- 13,800----
* * 10,300....- * 

FLETCHER CREEK 
At Long Rapids Road 

McLARY CREEK 
At mouth 

MUD CREEK 
At Werth Road 

UNNAMED CREEK 
At mouth of Mud Lake 

(Flow into Lake) 
At confluence with Thunder 

Bay River 

WOODWARD CREEK 
At mouth 

3.4/ 

7.1 .,,-

15.5 ✓ 

0.32' 

0.55 

4.7 

*Not required for Flood Insurance Study 
'Affected by storage from Mud Lake 

2.0 HYDRAULIC ANALYSES 

2.1 General Methodology 

110 _.✓ 160/ 190/ 

180.,,- 260..,.------ 300 ...---

so'.....--- 148'---- 175'..--

21 ./ * 72-

* * 107 

* * 250 

For streams studied by detailed methods, the COE HEC-2 step-backwater 
computer model (Reference 3) was used to develop stream profiles. Rough
ness coefficients (Manning's "n" values) were developed from field investiga
tions based upon engineering judgement aided by standard hydraulic refer
ences (Reference 4). The range of values are summarized below: 

Flooding Source 

Thunder Bay River 
Fletcher Creek 
McClary Creek 
Mud Creek 

Manning's "n" Values 
Channel Overbanks 

0.035 
0.045 
0.060 
0.060 

0.06 - 0.07 
0.07 
0.10 
0.10 

2so-

390 ....--

320~ 

* ~,I 



Approximate Study Areas 

For the Thunder Bay River, peak elevations for the approximate reach 
were determined by extending the HEC-2 run for the detailed study area. 
A cross section just downstream of Four Mile Dam was interpolated 
using surveys downstream and USGS quad maps. 

For McLary Creek and Woodward Creek, elevations were determined 
using normal depth calculations. Cross sections for Woodward Creek 
were developed from rechannelization plans and USGS quad maps. 
Cross sections for McLary Creek were developed from surveys downstream 
and quad maps. Calculations are included as Exhibit 5. 

For al I streams studied in detail, maps showing the location of cross 
sections and profile plots are included as Exhibit 6. 

3.0 REFERENCES 

I. U.S. Geological Survey, 7 .5-Minute Quad Maps, Scale I "=20001
, Contour 

Interval ! 0 feet: Alpena, Lake Winyah, Long Lake East; and Long Lake 
West, Michigan. 

2. Bernard Johnson Incorporated, Hydrologic Summary Report, July and 
October, I 980. 

3. U.S. Army Corps of Engineers, Generalized Computer Program, "HEC-
2 Water-Surface Profiles:' Users Manual, Hydrologic Engineering Center, 
Davis, California, August 1979. 

4. Chow, Ven Te, Open-Channel Hydraulics, McGraw-Hill Book Company, 
New York, 1959. 

5. U.S. Army Corps of Engineers, "Report on Great Lake Open-Coast Flood 
Levels," Detroit, Michigan, February I 977. 

6. U.S. Department of Interior, Bureau of Reclamation, Design of Small 
Dams, Second Edition, Revised Reprint, Washington, D.C., 1974. 

7. Letter received from Federal Energy Regulation Commission, Chicago 
Regional Office, dated June 19, I 980. 

8. U.S. Department of Transportation, Federal Highway Administration, 
Hydraulic Engineering Circular No. 5, "Hydraulic Charts for the Selection 
of Highway Culverts," December 1965. 

9. U.S. Department of Agriculture, Soil Conservation Service, Technical 
Release No. 20, "Computer Program for Project Formulation Hydrology," 
May 1965. 
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U.S. Department of Agriculture, Soil Conservation Service, National 
Engineering Handbook, Section 4, "Hydrology", 1972. 

Michigan Department of Natural Resources, "SCS Methodology" prepared 
by Richard C. Sorrell, Bureau of Land and Water Management, Hydrologic 
Engineering Section, May 1977. 
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DESIGN NOTES A"40 COMPUTATIONS 
S.UllJlCT 

108 k\JYltR 

D 1-t,\ 'R..-.dr:,&.4 'Br 1J~e_ (see. dr~wit')_9) :Special 8rid3"'1..... 
p,c, sh;..fe.. coe.-tt,c.iei,l :: 1.00 qoo ,l-r,ari3tfaY-- nase ar,d ld1I 

BotloM widH, '.:' 2.¥-i · 
VJi~lh of fi()r: -:. 41.e,' 
£~ sbpes ~ 158 

C.la1s A L.ow Flo~ t.tl' .Dl1 d1::;;chcir3-es-. 

8ndje. o-p,eni"g e.sfirwi~qJ b~ c.roSS sechori 668) 

BERNARo,oHNSON!NCORPORATEO 
2021 K su ... 1, N. w. Washington, D C 20006 , 202/862-8600 

ENGIIIE!i.f!S ARCHITECTS PL"IIIIEAS 
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. JDHNSDN 

DESIGN NOTES A~D COMPUTATIOl~S 

SUIJ[Cl 

JOI NUMBUI 

Cto:::. ~,,r 55 '13 

~i.Jrveved ::,.,- ti~.., 653j moved f() -Peel vps-fr-eJwi. 
Loc.ot~ efl)sf Vpsrf"e&'rri O 1 'J) ~/-\ 'R.;1 ia8~ 

Bank loc.ahor..s Arid ,.., Va.Ives av~ s.dw,e d~ 

~t cv-a::s. £echo"' 55'8"3. 

Ove'( bS>·r1l,,..s Bi~SvrneJ ne>t"-.:>.f-tec~'t- •h\1 
wo-\ ev 0-1 et' 10p ~ r .Jed . 

Cro:5:, Sec..-tioW1 5b0'j 

Su '"'.2t1 ed se.c-ttofi 5 5 83 rroveJ I 10 .feet 
~r-~ ,c;S~ ,(, -tcot 

Loc..ct Rd I 00 feet 

Bank loCdtii:,r,,::. & -re 

bc)t1ks &\'\d -\ h" r1~r{ 

vp~ re""rr' o.f 
( eJ3CS t <-,-i w~ 
c,\/ef b.sri k M 

.J 
c~o\"3Pd from .035 --to . oGo 

I> gµ, 'R~,:iro.'bl 
--4- ..,, i r fb. --fu f_-. ! 
~(ue. J::, 

Over bank a,re;;.s 2:..sut11ed 

bS-r\k ele~~+io\\ ot 500 <?; -p<e.venf-s 
yxiv<1r-i3 ,rib, the overb&riks . 

n~n - e-ft"~.L-u., 
~o\+er-- -h-ol",'1 

C.-ro-:.:, Sec1 10V1 (o(l13 

Svrveb ~ Sect-ion SSBj moved 1110 -fee.+- ups+re~wi 
~l'Y'\ t"c}ised. L.~ .fee{• 

s-e... banks and /t'l v.-lv(.j as 5°"(,,")) 

PREPARED IY 'y 1 DAT[ CH(CKED IY ~-k' 

BERNARD JOHNSON INCORPORATED 
2021 K Street, NW. Washington, D.C, 20006 202/862-8600 

ENGINEERS ARCHITECTS PLANNERS 

SHUT ND I~ Of 



-··. ·l . 

·•-- _,_ ____ ,_ 

. ----

--· 

. ~ - i 
-- . - t 

··• . " ...... .. 
I • ,. -+ 

. "j · 

... - ·-1 ·t 
.• 7 

, - ·- -j 



JOI-INSDI\I 

DESIGN NOTES A,..O COMPUTATIONS 

sueJl:CT 

,o• NUMllR 

C,{D::::; ~Ci" 8 (, 13 

~ 1 Jc',( ::- 1,- _i: J"'~ :::r-+1or -tc}Ke\" ;lP5' .f-ed: dc>wn:tft"dv-( 

0{ Oi,sro\m =-treet .8rdo£. and moved down:s+(e.s\'11 ~"35' f\,et 
fl.•.i l::nJ~Xp~ ,2 .\wt J 

l-oc Q.1<,J 500 f ee:I- dowt1sf( e~ ·. · of Qi;:, hol.-v1 =:1red -

Cn-::~ :::,E1'-\,,,~ q,13 
'Svrvw 0 :-l ~ro;: 

u 
'")

I 
'. .,. , .,.t . - J.( " f .... ~'-'>ft1, '-I• l 

1 a.-1:: :-cl . I -t=+ 

/~5 -teef 
VfSf I" ~cVY\ 

Loca+ed i•;:;~ d:1v)r,3f(e~'r,1 o{ C!,ish:,lrYl 

Ove( b;;mk::. as~Md non-eft'dive uril-il 
c,Vrl' -fry~::: r)a-l v1~,J. 

I CJ 

dwwn:f .-~,11 
'dr.J 

Cr, l:)r\)[.,, S-!1Pet t,( ,d~-e_ (see ck.;i,.,_,in.3) Srec1~I 3r;djQ._ 

R,ve•· c cro55 ~o(\ vnder brd~E- ~cl-S tc}lcn \J't 
Sou11d1113 _- -Jovnd1~s Were f.,ik<2Y1 .9-t oll\ h1Jh, spJl=, tJn:L·,,., 

,~,.. 1?(1~)( 1hc ~~:,J1,L::, ~o, ,+i1( r~:..,blc_ (-ell'loil'\S 
J 

f ,01-.-, d 'fll' cv io J:: b ( dJ'" ~ ~{ vJ.;.s rd_ c..l eo-r-ec!. 

P,er (:)~-IT1::1e.·,l " .q 5e.wi·1Q.!Jfe,v\&'( rpse_ 01"d 1.r)·\ 

'B,{Joni w I~ = I ;e, -f-c et 
\rllidb\-i of piers :: ll, -Feet 

B(id3e e,x:pe(1en.:es Class t; Low r::low ~r a!l di~r_:ge.s_ 
\\/&~ev 3oes _ thY-o'.J~I" ,or ii ic& I d~--:>H-.. This ls Cc>VSRd- tJ~ 
+r~ c0r::.-h-,c-li0,, o'{ -fh: o\d bride a.. rvbb(,e_ 

PREPARED BY VY DATE CHEC•ED BY ~ rt 
• 

BERNARD JOHNSON INCORPORATED 
2021 K Street, N W Washington, DC 20006 202/862-8600 

ENGINEERS ARCHITECTS PLANNERS 
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.JO.HNBDN 

DESIGN NOTES AI\IO COMPUTATIONS 

SUBJECT 

JOI NUMBER 

Ci-o::s Secficn 9153 

5urve~eJcross s::cf-0n tBke.n lfo5 
of (l-11:h:>lrii ::,•free~ Movfd_ lD5 -feet

feel- cbwnsfreawi 
11pstream .gr,J 

raised .I .fuo/; 
L..oeo-\-e J Jvsl up~ reawi 
Over b~nk::, Mn· e.ff ec...tiv-e, 

ove.v r~::l wa-G 

UO:,S &>ctio,i ~253 

o.f' Chisrolvn str eel. 
vn-li) wdtev -Flou6 

Sun'e~(ld aoss ~+iC1/1 +dk~ /Co~ fed- dcwnetr~ 
o~ c .-:-_rd ,;1 ·'-1, ('.~. MclveJ 30S' .Peet vpsh--~""" c:9\-d 
rai'c>e.:l ,2 .fcot 

~oco1 eJ /OJ feet ups+ rec,:,-. o~ Chis~!.:, ::?fte-2t 

L;(,J'l.S v<'.'-½0¥1 120 l7i oil'ld 14-4.53 
, 

Tht:e.. Sc>2i 1~Y12 Sfe -L~l<e.n -Fmr,,, -/ti, ~Jcl{ 

rn~,p , v, l-ake. [3esser. The.. lnver-rs w~e._ ·1ntevpolaf-eJ 
bel\lle~ svrveJ ed cros, 5,(ciioo'.) 025; and 17 813 0 vevbank 

~(ea,s and \'lidf ti o~ dtd'1ne\ cc1me.- -trotn -the. 
C\vJJ rflofS. Ii f l~t bolh>n, ·l~ FJ:StJrrie:d.. f?edl.Ctbi, 
+or the i.s~d.s is -l-akeri ·,n-6 ,X'C():Jrf. 

PREPARED IY \) r DATE CHECKED IY ~ 1-: l/ 
~ 

'I 
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!DESIGN NOTES A.ND COMPUTATIONS 
SUBJECT 

J09 NUMBER 

C< ocs sec:hc, y, 18 }46 

Svn/e~ed sec:hor l~r~ I~ rnoved vp5frc'.cifY'I 
35 kt, 

l..OCof<,cl ~us+ ups+((a~ o..P ~Ba3I~ :st,0 0.:.:rf. 
Oveyb6)n~'5. ass urneol ro1,-<?~f-t>C'\; 1 Q_ o,,+, I 

111~ -h O 'K' I +op : )"":):'":. ~ 'J J ci _ 

0--ass SEC-tioV1 /&scB (-for \irni+~ defa;I ~-fv~) 
Ac.+ u£. \ + , e Id su r-.J e ~ d c.m: s Sec ti e>y, -+-.;. k e;,,, 

-t ,-01,1 --bpo3 r,;.ph; c... ·, n~rMo"' d...,v-ebpet:! -to< +n-L 
CoYJs-\ruc. -!--ion a.f- Bci3IG' Stfeet "Br<ct~. 

L~td \GO -tee-\-- ups-\( f'd •~ o1 ~k1.1 'C.-t~, ti . 
J (. 

--'='Cro~s::::__;::_S.:....ec--'-ti-'-i:>.:....V\ _:;_2.::..5=---908 (fo-r l, Mifed dP~.\ :;+JYj) 
.field sJrv~ eol 
V pc). ( f'[.j. •l ot 

cross :'.:t?.::-h.:>n loec1te& 
&3¼ Srfee'C. 

Cross setiovi zwEIJ8 (-lo.- lilYlitqj de~,I 0tvt1-
svrve8ect 83:'~ ie>r. ~508 ~ upsf,~WJ fa:::D 

-teel c1nj \'"cl\~ 1.4 -Pe~t Ave.-r-°j~ slofe.-= ,001+ 

Croc.:. ~0101" 31808 (for &f>pmx·,~te ~ciJ 
Jll(\/~ eJ seonon ~~S fY'CV()cJ. 53:)0 feet 

V p5-f-r c'oh'\ o>vd ( &lW 7-42-- -t'eel . 
' 

PREPARED IY 1> ~ DAT[ SH[[T i,o 1-1 0, 

' BERNARD JOHNSON INCORI ~RATED 
2021 I< Street, N.W. - Washington, D.C 20006 202/862-8600 

ENGINEERS ARCHITECTS PLANNERS 
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JOHNBDN 

DESIGN NOTES A~D COMPUTATIONS 
SUIJE.CT 

Cro,;~ s('C'{io,-, IJBr) 
Adue.! -F,e!d S\.J1\/eaed cross seciicll'l 

tof<)3rar~ic. infof~ior- developed to'f' 
eon~-hi/clion o~ fs.931~ 5t(eci, Eri~~~ 

L..ocal--eJ. s-oo -Fed~ dov>n ;:J--r-ei3h1 - o{ 

Cro» Jecl,iort /8 313 

J08 NUMIER 

t~~~, -Frohi 
fhe... 

Ac±Ud-i + ;e.\J surJez,ed. c..ro~ s.d-ori ,./-~ k01 -koff' 
-b-p:>3 f-sp ~, c. i nf0 rmc-11of, devebpeJ ~r fh ~ 
CDl\stn1chc;r. of B&3le~ Slreet Erid_J.J---. 

1-o~-tecl ~us-\- downsft--~ o-P Ba311 Sfreel. 
"""' I I f'r I • I 1 L _ , - I 
UveY bc,),YI~ non-et-tecti~e.- until wcirer over-q:,s ,~ "cf. ( Cross Seclior rot -plo+-t-ed') 

B§t}I, street Br i d34- (SeQ... drc9LiJi'j J Specic9 I Er ;d1_.._ 
'Bridqe- 9@c,rne.fr~ 1~k~" fuM p/cs~s o::C. Baal~ 

5-\Ycel B~,ct~~ COh1fJcti:911 -ptoJed- I - •• J a 
Piex c:-oP.f'.f'icie..VI{ -:- -~ semi circv!av nc&, anJ {~·/ 
Brid.9e.. wid+h C' 220' 
P1e-v- iv;dtt,:;;. 12.' 
$de. slOf><?S ; 2.,13 

Class A Lo~ FbvJ ,s develope" p- dll d~rjQS 

~ DATE CHECt<fD IY 

' BERNARDJOHNSONINC1 ~PORATED 
2021 K Street, NW · Washington, DC. 1!0006 . 202/862-8600 

ENt,;INEl::RS ARCI-.ITECTS . PLANNERS 

SHUT NO 'J.. ~ Of< 



11111~11~1111~1~1~111 Ill 
OOBREAKOO 

------- -- __ , __ .. _ 

1) COUNTY: ........... !L~fe....,,_'fd__,__!}_ ----

2) STU DY NAME: A/1?-M C$jAY 
3) WATERCOURSE: ?ll,Jllr t, ti.Ju: 

4) DOCUMENT TYPE: ____ f_,/t--i-,:;....c.,hl,~7......__· __ _ 



• AR • 
• SUMMARY PRINTOUT TABLE 150 • 
• SECNO XL.CH El TRD ELLC EL MIN Q CWSI.L CF·rws [i) 101,1{(~, VCII IWE/'\ • \)l I\ • 0.000 o.oo o.oo o.oo 555+60 6548.00 579,40 o.oo 579.46 0.48 1 • 95 :-:;106 .. 1~ ... ?49<'>. in 

0.000 o.oo o.oo o.oo 555.60 9262.00 579,40 o.oo 579.52 0 + 9':J 2 + 7b 3706.15 S'496. s:, • 0,000 o.oo o.oo o.oo 555.60 10700.00 579.40 o.oo 579 + !-,6 1+27 3. 1 'l 3706,JS 949A,8.5 • 0.000 o.oo o.oo o.oo 555 .. 60 13800,00 579.40 o.oo 579,66 2 • 11 4 • 12 :~706,15 9496,83 

• 1349,000 1349,00 o.oo o.oo ~,56.10 6548,00 579,47 o.oo 579 .. 51 0,34 1.63 40:',J.50 11202.11 • 1349,000 1349,00 o.oo o.oo 5~6.10 9262,00 579.55 o.oo 579.C)3 0,68 ;> + 29 4044,14 11:!66.:5~~ 
1349.000 1349,00 o.oo o.oo 556.10 10700,00 579.59 o.oo ':,'?9 .. 70 0. B9 2,64 40 1.J7.~j(? :11-31'7+55 • 1349,000 1349.00 o.oo o.oo 556. 10 13800,00 579.7'.2 o.oo 579,90 1,46 3 • :,fl 4Nl6 • 4 4 1 1 432, ~~7 • 
1449,000 100.00 o.oo o.oo 556.00 6548.00 5·;9 • 46 o.oo 579.!::_i,l J • 01 2. 3:~ 28ln,40 6ci30.67 • 1449,000 100.00 o.oo o.oo 556.00 9262,00 ~79.5:1 o.oo r:i /<,' + 6~3 1 • 99 3,28 ,.:~n:)4. l!-, \s:;-39. 4~; • 1449,000 100.00 o.oo o.oo 556.00 10700,00 579.55 o.oo 579,"/7 / • il~J 3 • 78 2f<~O, 3;: 6'.577,00 
1449,000 100.00 o.oo o.oo 556.00 13800,00 579,65 o.oo 580.02 4,34 4 + H~j :!U 45. I 3 6626,38 • • 14:'i0,000 1.00 591,60 585+:?0 556.00 6548,00 579,46 o.oo 579+!=,4 J .• 0 .I ~.32 2816,42 6:,,,o. "'3 
l4co0,000 1.00 591.60 585.:?0 556.00 9262,00 517'+51 o.oo 5/Y.68 1 , 99 :?>.28 2824,77 6!.,!::_i8 + G:I 

• 1450.000 l.. 00 591,60 585.20 556.00 10700.00 579.5-S 0,0() 579.77 2.65 3,78 2830.36 6:-.;/J.12 • 1450,000 1.00 591,60 585.:20 5~j6 + 00 13800,00 579.65 o.oo 580.02 4.34 4,85 .!,34:5.19 e,b~6. ~16 

• 1510.000 60.00 591.60 585.20 5~'i6 + 00 1,::;40. oo 579,46 o.oo 5/9+5~5 l , 0 0 :~ + 32 .'817. ,31 65,B • 70 • 1510,000 60,00 5'?1.60 !:iB5+:~0 556.0() <i:'C,2 • 00 579.53 o.oo 579.69 1.9',' .5, 28 :!826 + 5 .. ~ 6:564.37 
1510,000 60.00 59 l • 60 58!-=,.20 !)::=16 + 00 10700,00 579.57 o.oo 579.79 .. ! + 64 3.78 28-5:!, 69 t)!:=j04. 89 

• 1510.000 h0,00 '.i91 • 60 585+20 !5!)6.00 13800,00 579.68 o.oo '.)80 • 04 4 • .3.; 4. 04 :-!849 • 01 6639. -~" • 
1512.000 2.00 o.oo o.oo 556,()() 6c,48. oo 5"/9,46 o.oo ~7<;.55 1.00 ... ~. 32 281/+35 6!)~-3 + 82 • 1512,000 2,00 o.oo o.oo 556.00 9262,00 579,53 o.oo 579.69 1,99 3,28 :!fl:'t,. 6.5 6:-,64. 7() • 151.:1.000 2.00 0,00 o.oo !556.\)0 10700.00 57\~ + 57 o.oo :;79 • 79 ,..) + b4 3,78 2f33:!.84 bt-,85 + 40 
1512,000 2.00 0.00 o.oo 556.00 13800,00 579+/JB o.oo 580.05 4,32 4,84 Z84'1, 3:.' 6640.,35 • • 1662,000 150,00 o.oo 0,00 557.00 6~48,00 579.51 o.oo 579.57 0,44 1.86 3519,26 982 l • 7 J 
1662.000 150,00 0.00 o.oo 557.00 9262,00 579.62 o.oo 579,73 0.8? :) • 6.2 3::,41.26 9'i I 4, 30 

• 1A62,000 150,00 o.oo o.oo 557.00 10700.00 579,70 o.oo 579.84 1 • 15 :.1. 01 3556. o·~ 9976 > 6:~ • 1662,000 150,00 o.oo o.oo 557.00 13800.00 579,90 o.oo 580.13 :I.• B~, 3,84 3595,1? 1014:'.06 

• • 
• • 
• • 
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::>3-JAN--81 12:16:03 F'AGE 51 • 
SECNO XLCH ELTR[I ELL.C ELMIN Q CIWSEL CF<IWS EG 101\*S VCH AREA ,01K • 2231, 000 569,00 0, C>O 0,00 558t7O 6'.j48, 00 579 + 

156 0, 00 579+59 0 + ;_._>.3 1 + 2:5 524:~.<,'6 136:'4, 0:1 
2231, 000 569,00 0,00 0,00 558+/0 9262,00 579.72 0, oo, 57'1, 77 0.45 1 • ?~·) ~,?98.80 1383-l,92 
2231,000 569,00 o.oo 0,00 ~-j~8 t /0 10'/00,00 57'1,8~~ o.oo '.:.79,89 0 + ~.9 2.00 533!1,29 13</H'.;, 62 • 2231,000 569,00 O,C>O 0,0() ~:::i8 + 70 13800,00 5:B0,11 o.oo '::iB0+:~1 0+92 :~.5;4 :-;43 4, 46 14~1S7,0::> 

;:>881,000 650,00 0,00 0,00 557.00 6548,00 579+58 o.oo 5/</. 60 O, 13 0, 9'6 ,',78B, 3B lB403,78 • 2881,000 650,00 0,00 0,00 ~J57.OO 926:·,, 00 579,77 0,()0, 579. 7''/ 0,24 l + 3;5 t,c!62,60 10725,60 
2881,000 650,00 0,00 0,00 ~J~J/+00 10700,00 579,89 0 t 001 ~j/9 + 9:~ 0,3;:> j t ~JI~; 6911. 78 18'i-l9,Btl 
::'881,000 650,00 0,00 0,00 J~il + 00 l3800,00 ~,:80. 20 0, ()0 ~iAO +26 o. ~,o l • 9"6 7040,.30 19~,()3 ,?3 • 



3281, 000 400.00 0,00 ,,) • 00 !563+50 .~548, ,h) ::-,79.56 o.oo ~PJ/9.6 ... ~ 1. • 15 2 + j 0 311<),69 6.L 15.~:iA • 3281, 000 400.00 0.00 o.oo ~=;()3 • 50 926:!,00 579.71 0,0() ::,/9. 85 2, I 9 2,93 31~,8.04 6:25q,,26 • :>:281, 000 400,00 0,00 0,00 563. ~iO 10700,00 ~;7y. B::> 0,00 579.99 :> + 83 3.~5 3lB9,!1i' 63~55 + 52 
3281,000 400,00 0,00 o.oo ~}63 .50 l.3800,()0 ':iB0,09 o.oo 500,,37 4, ~l6 4 • 22 3.:11':'+9~-, 61'11.2 + ... ~:~ • • 3947.000 666,00 o.oo 0,00 566,30 6548,00 579+60 o.oo 579, 80 4 .. 75 3,62 1810,52 3003, 9'>' 

• 3947,000 666.00 0,00 0,00 :j66, 30 9262,00 579.80 0,00 580,18 8, 79 4, 9'9 I H5~i ,44 3124,,,8 
3947,000 t,66, 00 0,00 0,00 566,30 10700,00 579+92 o.oo 580.42 11. 15 '::i+60 1884,94 3204,i>U • 3947,000 666,00 0,00 o.oo 566,30 13800,00 5B0+25 o.oo 581.02 16, 3;• l,04 1'161,35 3415,4', 

• 4612,000 665,00 0,00 0,00 569,00 6548,00 579.97 o.oo 580.38 14 .. 55 5. 11 1280.18 1?16,51 • 4612,,)00 665,00 0,00 o.oo 569,00 9262,00 580,47 0,00 581.15 ~2 + 1 '7 6+65 1392.56 1 1/67+:)~j 
4612,000 665,00 0,00 0,00 569,00 10700,00 580,76 0,00 581.60 25.39 7,33 1460,00 :?12.3.66 • 4612,000 665,00 o.oo (),00 569,00 13800,00 5Bl, 44 o.oo 58:?.5~3 .30.4~5 8+54 I 61 5 + ~J ... { .2!7.1('10 t 6 / • 
4762,000 150,00 0,00 0,00 565.00 6548,00 5B0,34 0,00 580.55 4, 4~, -l,68 1779,i'6 ,ll 10, 31 • 4762,000 150,00 0,00 (),00 ':)65 + 00 926.2.00 5Bl,07 o.oo ~j8j + 42 6,U6 4,79 1,;3;:>,80 3:53;,;. 4~ • 4762,000 150,00 0,00 (),00 565.0() 10700.00 5Bl,48 0,00 581. 91 7,99 5.30 :'020, 08 3.78':j.1.<:-5 
4762,000 150,00 0,00 (),00 565.00 13800.00 5B;::>, 38 o.oo 582,98 10,04 6, 2:4 ::.21:~. ~o 4.3'56, 13 • • 4829,000 67,00 596,10 585', 60 565.00 6548,00 5B00sl4 o.oo ~,80. 5J 4, 4:! 3, ~tl 1 7tl0, '74 :H 13 .~,3 
4H29,000 67,00 596, 10 585', 60 565.00 9262,00 5B1 • 08 0,00 581.43 1,, tl4 4,'lY t 9~~~5 • 2:~ :,!jl\;::>.3.1 • 48;:>9,000 67,00 596,10 589,60 ~65.00 10700,()() '..,UJ ,49 0,00 ~iBl, 93 7.95 5 • :!9 ;>0:1 3. :!:~ T7Y4, 7B • 4829,000 67,00 596, 10 585', 60 565.00 1,;rnoo. oo 58~', 40 0,0() 58,3, 00 <;. 9i' b • :~2 .':,11. 38 43'/0, 93 

• 4859.000 30,00 0,00 (),00 ~b~;. 30 6~148. 00 5'10,43 0,00 ~;so.::;e 3 • ';.,h] 3, l 4 2083.5:2 3,S07,94 • 4859.000 30,00 0,00 0, 00 ~56~).J0 9262,00 5Bl,23 0,00 581,48 4.<;5 4,0b :!,!B3,fJ.3 4:l~::'.b4 
4859,000 30,00 0,00 0,00 ~.j65. 30 l0700,00 5Bl ,6fJ 0,00 ~,!~ 1 , 99 5,6H 4,46 2398,09 4490,4J • 4859,000 30,00 0,00 (), 00 ~j65. 30 13800,00 5B.2+t)6 0,00 ciB3, 08 6 • )

1 3 ~.:>l .'650, 48 ~52-t:2. t / • 
!'i159,000 300,00 0,00 (),00 !373,00 6548,00 !5EW, 4 l o.oo SBO,B7 I 8, '?3 !"i, 39 1.?13, 97 1'.~HYj+10 • 5159,000 300,00 0,00 (1,00 573,00 92.s:,.oo 51:11 ,2l. 0,00 c,81.s<; 23.56 6.58 1400.42 l',08,11 • 5159,000 300,00 0,00 0,00 573,00 10700,00 5flt.o7 0,00 ~i82.44 '.24,70 7.04 J~,19+56 :.>:1.53,0/ 
5159,000 J()0.00 0,00 0, 00 573,00 13800,00 SB:!.65 0,00 583,60 :!J.!:j7 7.82 1764,96 '.:129, 03 • • * 5183,000 24,00 o.oo (),00 574,00 6'.i48, 00 ~;91.00 0,00 ~,9 I. 02 0 • j :;> 1 • 0~j 6.,:rn.oo 1 'i0H4, 60 

* 5183,000 24,00 0,00 0, 00 574,00 926'.2,00 5~'7, 00 o.oo 597.03 0,24 1,49 l>:-' ,,•, 00 1.9084,60 • * 5183,000 24,00 0,00 0, 00 574,00 10700,00 55~7 • 00 0,00 597.05 0,31 l , l2 6:?3,),00 190tl4,60 • * 5183,000 24,00 0,00 0,00 574,00 13800,00 55~7. 50 0,00 597.5/ 0,48 '.2 • 16 6390,00 .I. 990B, 48 

• • 
• • 
• • 
• • 
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23-JAN-81 12l16t03 f·AGE 52 • • 
SECNO XLCH ELTFUI E:LLC ELMIN Q CWSLL CRIWS EG 1 o~~J!:S VCH AREA • 01 I\ • • 5383,000 200.00 0,00 0,00 574,80 6548,00 597,01 0,00 597+0:? 0,09 0,74 9050,71 22143,80 

5383,000 :,oo.oo 0,00 0,00 574,00 9,'62, 00 !:i97,0J o.oo ~,97,04 Odl I+ 0~ 9059, 4!i 221/5,48 • 5383,000 200,00 0,00 0,00 574,BO 10700,00 597,04 o.oo 597+06 0,23 1 ")") . -- 906:-i,17 2:•196, 18 • 5383,000 200.00 0,00 0,00 ::i74,80 13800,00 ::597~56 o.o, ~'\Y7t59 0+35 l • !J 1 '1407,813 ::?.1440,72 

• 5:'183,000 200.00 0,00 o.oo 575.60 6548,00 597,01 0,00 :'r97 + 03 0.16 1,14 57,~2, 91 J6!'.i66,47 • f.:i83,000 200.00 o.oo 0,00 57::S.oO 9~!l1:;?" 00 597,02 o.oo 597,06 0,31 l, 6::?. S7:;>6,00 1,1,:::,01,36 
f.::583,000 200.00 o.oo o.oo 575,60 10700,00 597,03 0,00 597.08 0., 4'.2 1.87 :.,72n. c,Y t6r,Y4-.,7 • 5583,000 200,00 0,00 0,00 ':i7!1+bO 1:rnoo. oo ::i9/+5"1 (), 0 0 t:i9 7, 6J 0.63 ::. • ~4 ;,t¾','1,07 J 73!:l5, 74 • 



• 5tl93 + 000 10.00 605,30 59S', 10 ~,75.60 6548,00 57'7 + 01 o.oo 597+03 0, 16 1. 14 57:!:.1 .:>/ 1<'i!t(h.'li 1 '36 
5593. c100 10.00 605,30 595~. 10 575.60 9262,00 5,,7, 03 o.oo 597,07 0,31 1 , 6;> 57:!ttt 54 1 A'.,B4, 00 • 5593,000 10,00 605.30 ci99', 10 :::,7:,.60 J0700,00 59'7, 04 o.oo 5r;7 + 09 0+42 1,81 ~,7:!9,47 1.6~j98 • 1~1 
5~93,000 10,00 605,30 59S', 10 ::.i75 + 60 13800,00 55'7 + 56 o.oo ~;97.64 0,63 ;! , 34 :5896. 2'J 1/41l,-1•t • • 5693, C100 100.00 o.oo o.oo 576.;!o 6~i48, 00 59'7,03 o.oo 597+04 0 .1 ~! 0.82 B14S'.,r;5 18\166, 00 
5693,000 100.00 o.oo 0,00 576+:20 9262,00 5S"7, 06 0,00 39·7 + 08 0,24 1 , 16 B171 ,i'8 1•/()4/,17 • 5693,000 100.00 0,00 o.oo 576.20 10700,00 59"7,07 0,00 597.10 0,31 1,34 !1183,i';:' 1909 l , 1 ;- • !'i693,000 100.00 0,00 o.oo 5'76+20 13800,00 59"7. 62 0,00 597,66 0, 4c, 1,66 tl',3:,, St, '20~~36. ~,5 

• 6693, c,oo 1000.00 o.oo 0,00 578+20 6548,00 59"7,04 0,00 597.05 0,06 0.54 1;::197, fltl 26:!ll 4, 9tl • 6693,000 1000.00 o.oo 0,00 578 • .20 9262,00 59'7. 08 o.oo 597,09 (). J. 2 0,76 1244'.\,()4 :!(.>443. :!~J 
t-693,000 1000.00 o.oo o.oo 578 • .20 10700,00 59'7.11 o.oo ~-97.13 0, 16 0,87 1.,416. 14 :26~)4<J., B4 • f.693,000 1000.00 (),00 0,00 578.:20 1;:i:soo.00 59'7, 68 0,00 597 + t.J9 0,23 J , 0 7 1;;11Y,51 ,1 fl74t, t 03 • 
7653,000 9f.,0,00 o.oo 0,00 583,30 6548,00 59"7, 04 (),00 597,06 o. :'o 0,99 66:~2.flO I 4~i01. 40 • 7653.000 960,00 o.oo o.oo 583.30 9::>62,00 59'7. 09 o.oo 597.1:> 0, 40 1. 39 66"lfJ.04 14c,84,17 • 7f.53,000 960,00 o.oo o.oo 583.30 10700,00 59'7. 1 ~ o.oo 597. 1 6 0 • 5.3 1 , 60 /)6/6.t~, 14l>43+64 
7653, C•OO 960,00 o.oo 0,00 583,30 13800,00 59'7. 68 0,00 5Y7,74 0,77 :I • 9 / 6992,40 1 i:.:ibS>,~. 4!i • • 8013,000 360,00 o.oo 0, 00 584,03 6548,00 597.04 o.oo :::i97, Ol1 0.53 :I ~ ~)-4 '18:C4,79 85)!56 • :I/ 
8013,000 360.00 o.oo o.oo 584,03 92,<):2 + 00 !:.,9 7. 09 o.oo !..,9?.15 1 + 0~) : I • :I 6 4850,1'/ '10 l.tJ, 73 • 8013,000 360,00 o.oo o,. 00 S84.03 10700,00 597. 11 0,00 59:,,.:~o 1,39 '2 + 4·9 486!1, '52 '/063, Ob • 8013.000 360,00 o.oo o,. 00 584,03 13800,00 597,68 o.oo 597,81. 1.94 3,04 5213.94 95'01, 98 

• 8480,000 467,00 o.oo o.oo 585.71 f,548,00 r.,97,03 o.oo 597.l~, 2.20 2,70 Y:iB7,30 4417.95 • 8480,000 467,00 0,00 o.oo 585.71 9262,00 597,06 0,00 597.:29 4,34 3.<;·:> .2~\;7.07 44 43, 7 ·' 
8480.000 467,00 o.oo o,. 00 !J85+11 10700,00 59/,08 0,00 5'/7,:10 5.75 l C' . ..., 260J. \)4 4460, 7(1 .. • ..J ..... • 8480, C•OO 467,00 o.oo o.oo 585.71 13800,00 59'7 + 62 o.oo 598,06 7,84 ~., 48 21/96.01 45i27. :26 • 
8714,000 234,00 0,00 o.oo !j86 + 55 6548,00 ~,97, 06 0,00 59/.:23 :, , 7 4 ],4:2 2000,21 :L5~35. 07 • 8714,000 234,00 o.oo o.oo ~86.5~ 9262,00 59 7. 11 o.oo 597+4~, 7t3.2 4+80 ~096 + b'.J 34'.!3. 4i' • 8714, C•OO 234,00 0,00 0,00 58l> + ~;~, 10700,00 597 + 15 o.oo '=,i<;/.bO 9,61 C ,- ~) ::100 .. 32 3,1:::io, 7B _J • ,J .... 
8714.000 234,00 0,00 0,00 586.55 13800,00 :':,97. /0 o.oo ~198.~~6 l2, 07 6 + b!~) .2.2'i'~J + e ... O .,t:147,.l" • • 8831,000 117,00 0,00 o.oo 587.28 6548,00 ~J97. O~j o.oo 597, :11 6, 3 i' 4. l."9 167c,,83 2'.:;i<f4 • ,'.:)5 
8831, o,oo 117,00 o.oo o.oo 587+28 9262,00 597,09 o.oo ~j97 + 6~ 12,48 5 + 8'? 1681/,YY 262:2.09 • 8831,000 117,00 o.oo 0,00 ;;07.2e 10700,00 597,13 0,00 597.82 16,43 6,/8 1695,Bi' 763Y,'J1 • 8831 , 0>00 117, 00 0,00 o.oo 587,28 13800,00 597.66 o.oo 598.65 ::>1,67 8. 14 18~0.64 ~'9'64,'/4 

• • 
• • 
• • 
• • 
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:13-JAN-81 12:16:03 F'AGE <-.., ..,~ • • 
SECNO XLCH E::LlRD ELLC EL MIN Q CWSEL cruws EG lOK*S VCH AF.EA .011, • • 8948,000 117,00 o.oo o.oo 588.00 6!'i48,00 ~;<77. Ot, 0.00 :::;97,44 10.:1~: 5 + 0:1. 1 30') , 2 l 2038,77 

8948.000 117,00 o.oo o.oo 588,00 9262,00 597+12 o.oo 597.B7 20,04 '/ + 0~ 1403,3/ '206'1. ,..~O • 8948,000 117,00 o.oo o.oo 588,00 10700,00 ':,97,l6 0,00 '..i98. 14 26+:?,'~ 8,06 141:>,f,9 ::>OB9.,5;' • 8948.000 117,00 o.oo o.oo 588,00 13800,00 ~,97. 69 0.00 599,09 3"3. 95 9 > f,';! 1~39+0::! ,:!,~68. 2~ 

• 9113,000 165.00 0. 00 o.oo 588,30 6548,00 597+22 0,00 597.65 11. 67 ,;:- '') 1-
J + ..;..d 1:!4~}.i'4 1'.IJ6.47 • 9113,000 165.00 o.oo (I• 00 '.,88. 30 92,',;:>,00 597,43 0,0() ~-.J90 • 23 ;:' 1 , 0 l 7, j 9 12HB,OO :'0:>0,64 

9113.000 165,00 o.oo o.oo 588,30 10700.00 597.57 o.oo 598,60 26+29 8 + :I 5 L313,11 :!OH6, 7;> • 9113,000 165,00 o.oo (),00 '.-i88, 30 l3800,00 ~=,99 • -:;:> 0,00 599,66 ~:S2 + 9? 9 t 6~i 14:.\<J • 92 240~, • . , ~; • 



• 9153,000 40,00 609,30 604,30 588.30 6548.00 597.::8 0.00 591.70 11.26 5. 19 1261,37 19,;1,40 
9153,000 40,00 609,30 604.30 588+30 9262.00 597+62 0.00 598.38 19,27 7.01 l321. 7;, 2109,66 • 9153,000 40.00 609,3() 604.30 ~,A!L30 10700,00 597, fJb 0.00 5'i'8,81. :' 3. U 7,84 1:,64,'/'1 :.>:>2!). ~3 
9153,000 40,00 609,30 604,30 588,30 13800,00 598+7'2 o.oo 600,00 ::6. 86 9.0fl 1519,tl<l :~b6:'.65 • • 9253,000 100,00 o.oo o.oo ,,88. 40 6548,00 '.i97,44 o.oo 15'17 + 8.2 10,4.3 t'i. 02 1JB4. 0,$ 20...-~1. ~o 
9:''53.000 100,00 o.oo o.oo ~,88.40 9262.00 597.93 o.oo 598.59 16.4i' 6.60 1 !:.100 + ~}4 ::>::>a::>. :~u • 9253,000 100,00 o.oo o.oo 588,40 10700,00 598 • :.!7 o.oo 599.07 18.81 7, ;, 7 1502. Tl 2466. B,i • 9253,000 100.00 o.oo o.oo 588.40 13800.00 599.3.2 o.oo 600.31 20. 15 8 • 17 1844,~i' 3074.48 

• * 15913,000 1460,00 o.oo o.oo 581,60 6548.00 597,44 o.oo 517.60 3,87 3. 25 2024.-48 3T30, 6i' • * 15913,000 1460,00 o.oo o.oo 581,60 9262.00 597.9.3 0,00 598.22 6.33 4.33 2160. 73 36H1 ,9'.! 

• * 15913,000 1460.00 o.oo o.oo 581.60 10700,00 598.27 0.00 '.'-98 • 63 7.40 4,80 2:157+11 39;q. 59 

* 15913,000 1460,00 o.oo o.oo ci81.60 13800.00 599.3.2 o.oo 'S'i'9.79 8.40 5.51 .2564. :I 4 4760.90 • 
18163,000 2250.00 o.oo o.oo 581,60 6548,00 598.21 o.oo 598.35 2,84 2,96 ::> .2."~Y. !)9 :~SOB, 42 • 18163,000 2250,00 o.oo 0.00 581,60 9262,00 599,13 o.oo 599.35 4.OJ 3, i' 7 :~

1.J05. 43 4600,50 • 18163.000 2250.00 o.oo o.oo 581,60 10700.0() 599.65 o.oo 599.92 4. 51 4 + ! ;> :'664,U9 ~O~H~+~i7 
18163,000 2250.00 o.oo o.oo 581.60 13800,00 600.90 o.oo 601.24 ~J.01 4.69 .3 L!9 .l. O 6168,27 • • 18313,000 150.00 o.oo o.oo 579.00 6548.0() 598.33 o.oo ~,98.39 () • 87 2.02 :3::4!:.h 9 0 703.~. 84 
18313,000 150,00 o.oo o.oo 579.00 9:'62 • 00 :599,.31 o.oo ~,99.42 1 , 4'! .2.6-.1 3521,03 i':::i97. 81 • 18313.000 150,00 o.oo o.oo ~i79.0() 10700,00 ::,99.87 o.oo 600,00 1. 11 ;:>. 90 :$694. 4:! 8l82.O~, • 18313,000 150,00 o.oo o.oo ::;79. 00 13HOO.OO 60l.,1.5 o.oo 601 ,_,3 2,03 3.38 4087,17 96"15,04 

• 18348,000 35,00 609,30 606.00 5i'9.00 6548,00 598,33 o.oo 598,.39 0,87 2.02 3:!46,65 7036,1.0 • 18348.000 35,00 609,30 606,00 579.00 9262,00 599.32 o.oo 599.43 1.48 2. b::> 3528.49 760,,.84 
18348,000 35,00 609,30 606,00 579,00 10700,00 59'1,87 o.oo 600.00 1.71 2,89 3696,:22 OJ88.4.5 • 18348.000 35,00 609,30 606,00 57'1. 00 13800,00 601.16 o.oo 601..54 2. 0-.~ ,1. ,17 4009,16 96tl5. :2~, • 
18~08,000 160,00 o.oo o.oo 581.50 6548.00 598.31 o.oo 598.45 1,82 2,99 2186.61 4 85','. 69 • 18508,000 160.00 o.oo o.oo 581+50 9::!62,00 ~j99 • 29 o.oo 599t5'.2 2+89 :i. 9 3 ;>;$:"i8 • 66 '.,446.12 • 18508.000 160,00 o.oo o.oo 581.50 10700,00 599.83 o.oo 600,12 3 + 4;) 4 • ..36 24~,5 + 40 ,5784,34 
18508 • 000 160,00 o.oo o.oo 581.50 13800,00 601.0'i' o.oo 601.50 4+23 5.13 :-'802.84 c,/·11.05 • • 22508,000 3500,00 o.oo o.oo t:.81 + 50 6548.00 598.92 o.oo 599,04 l + 5 7 2+86 .'29.3,18 ~J:.1 ~~0. 59 
22508,000 3500,00 o.oo o.oo 581.50 9262,00 600.23 o.oo 600.44 2,34 3,66 2532+6...Z: oO!:jJ • .2o • 22508,000 3500,00 o.oo o.oo 581.50 10700.00 600.92 o.oo 601.17 2+65 4,03 2738.]6 t)~i 7f~ + :~6 • ;->;:>508,000 3500,00 o.oo o.oo 581.50 13800.00 60:.43 o.oo 602.76 3,06 4+62 5,-, [9.44 i'892.38 

• • 
• • 
• • 
• • 
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23-JAN-8:L 12!16!03 F'~1GE 54 • 
•• 

SECNO XLCH ELTRD ELLC ELMIN Q CWS[L crnws EG 10K*S 

25508 ., 000 3500,00 0,00 0,00 591,40 6548,00 599,71 o.oo 599,84 3+57 

VCH AREA , 01 I\ 

2+B7 2281.62 3467,23 • 
25!::iOS ., 000 3500,00 0,00 0,00 591.40 9262,00 601, .28 o.oo 601,44 3,61 3,30 2813,3:C. 4873,09 
:::'5:'i08., 000 3500,00 0,00 0,00 :';91, 4 0 10700,00 602,06 0,00 602.~5 3+58 
25508.,000 3500.00 0,00 o.oo ~591,40 13800,00 603,08 0,00 603;,91 3,48 

3,49 3084,38 5,6':53 .10 
3,Bl 3647,47 7:398.95 • 

26508 ., O(h) 1000,00 0. ()1) 0, ()0 59.2.BO <".,548,00 600, 13 o.oo 600,31 5.94 
26508 .. 00() L000,00 o.oo 0,00 592.80 9262,00 601,68 0, O() 601 , 90 5.48 

3. ~;5 1952,88 2,687.58 
3.75 2474,54 3 1757+42 • 

•• 
26508., 000 1000,00 0, 00 o.oo 592.80 10700,00 <".,02, 46 0,0() 60'2, 70 5.26 
26~j08 ·• 000 1000.00 0,00 0,00 592.80 13800.00 604,05 0,00 604,33 tl.85 

3. s~~ 2739,24 4,667,03 
4 + ::~2 ~288.85 6:268. 01/ • 



J 1808, 01)() 5"300,00 0,00 o.oo ,!,00,22 0548,00 605+50 o.oo 605,91 2.2.96 5. 12 1279+38 1366+5~ • • .31808,000 5300,00 0,00 o.oo 600,22 9262,00 606,59 0,00 607,09 ~1.25 5 • Ci/ 1634,76 2009,44 
31808,llOO 5300,00 o.oo o.oo ,:,00 .. ::1 ,.> 10700,00 607,13 ll,00 60 l. o/ 20.20 ::, , 90 1814,0J 2.HJ0,50 

• .31808,000 ~,300,00 0,00 0,00 600,22 13800,00 608,27 o.oo 608,89 18,00 6 • ,10 ;·•J '14, ;~9 3:!5~5"' 1 ,,) • 
• • 
• • 
• • 
• • 
• -• 
• • 
• • 
• • 
• • 
• • 

23-JAN-81 1:?i 16l03 PAGE -.::-1..-_,_, - -- • 
AR • • SUMMARY F·RINTOU1 TABL f 150 

• • SECNO ll CWSEL flIFWSF' DIFWSX DlfKWS TOPWID XLCH 

• 0.000 6548,00 579,40 o.oo o.oo 0,00 329,50 0.00 • 0.000 9262,00 579,40 o.oo 0,00 o.oo 329,50 o.oo 
0,000 10700,00 579,40 0,00 o.oo o.oo 329,50 0,00 • 0,000 13800,00 579,40 0,00 0,00 0,00 329+50 (), 00 • 



• 1349.000 t,548.00 ,,79. 4 7 o.oo 0,07 o.oo 2::?::?+ 74 1349,00 • 1349.000 926::>.00 579 + 5~, 0,07 0 + 15 0,00 :1:>3. 04 1349,00 
l349,000 l.0700.00 579.59 0.05 0, l 9 o.oo 223+:27 1349,00 

• 1349,000 13800,00 579,7~ 0.13 0,32 0,00 223,/9 1349,0() • 1449,C•OO 6548,00 579.46 o.oo -·O, 02 o.oo 146, 4 7 100.00 
1449.000 9262,00 579.51 0,06 ··0,03 o.oo 146,47 100,00 • • 1449,000 10700,00 579.~,5 0,04 -0,04 o.oo 146,47 100.00 
1449,000 13800,00 579.65 0, 10 --0, 0 7 0.00 146,48 100.00 

• 1450,000 6548,00 579,46 o.oo o.oo o.oo 14t,.47 1.00 • 1450,000 9262,00 579.51 0, 06 o.oo o.oo 146,47 1.00 
1450,000 10700,00 579.55 0,04 o.oo o.oo 146, 4 7 1.00 • 14!:iO. 000 13800.0() 579.t.>5 0. 10 o.oo o.oo 146,48 1.00 • 
1510.000 6548.00 579,46 o.oo 0,01 o.oo 146,47 60,00 • 1510,000 9262,00 ~79.53 0,06 0.01 o.oo 1.46.47 60.00 • l~il0,00() 10700.00 579.57 0,04 0. 0.2 (),00 146,48 60,\)0 
1510,000 13800.00 c,79.68 0, 11 0,()3 (),00 146.48 o0,00 - -• • 1512,000 c,548,oo ~;79,46 0,0() o.oo o.oo 146,4/ ·', 00 
1512,000 9262,00 579+53 0, 06 o.oo o.oo 146.47 ..', 00 • l512,000 10700,00 579.57 0,04 o.oo 0 < ()() l46,48 2.00 • l512,000 13800,00 579,68 0.11 0.00 0. 0() 146, 48 2.00 

• 10,2,000 6548,00 579.51 o.oo 0+05 o.oo 196,00 150,00 • 1662,000 9262,00 579+62 o. 1l 0, 10 o.oo 196,22 150,00 
1662,000 10700,00 570,70 0,08 0, 13 o.oo 196,37 1~,o. oo • 1662,000 13800,00 579.90 0.20 0 + 2.2 o.oo 196.7!..j 1:C,0.00 • 
2231. 000 6548,00 ~79 + ~.i6 o.oo 0+05 0,00 339, 18 569,00 • 2231.~)00 926?,00 ~J/9+72 0.16 0 .10 o.oo 340,11 ::=,69+00 • 2.~31, 000 10700.00 ~79.83 0, 11 0.13 o.oo 340,88 c;69. oo 
2231.000 13800.00 ,;00.u 0,;>8 0.21 0. 00 -342.~}9 569,00 

• • - -2881,000 6548,00 579.~)8 o.oo 0.02 0,00 407,09 650.00 
2881,000 9262,00 579.77 0, 18 0,04 o.oo 407.42 1,:;<,, 00 

• 2881.000 10700,00 ~.i79, 89 0, 12 0.06 0.00 40/,64 650,00 • ;>P.81,000 13800,00 580 • .20 0. ~H 0,09 o.oo 408,20 6".iO, 00 

• • 
• • 
• • 
• • 



• • 
• • 
• • 

• 
• 
• 
• 
• 
• 
• 
• 
• 

2.3- JAN-8 l. 12: 16: 03 56 • 
SECNO Q CWSEL. DIFWSP IU!tWSX DIF~WS lOIF'WID XI CH • 3281.000 6548,00 579. ~56 0,00 --0, 03 0,00 301. 54 400.00 

::l::>8LOOO 92l:!. 00 579.?1 0,16 -o.o~ 0,00 302,34 400,00 
3281 .. 1)00 10700,00 ~;79, 82 0,10 - 0, 07 0,00 302.88 400.00 • 3281,,000 13800.00 580,()9 0,27 -0,11 0,00 304,30 400,00 

3947 .. 000 6548,00 ~,79,60 0,00 0,04 0,00 2::9, 70 666,00 • 3947 .. 000 9262,00 579.E~0 0.20 0,08 0,00 ;_:,30,04 666, oc, 
3947.000 10700,00 579.5~2 0, 1 3 0 .11 0,00 230,26 666,00 
3947 .. 000 13800,00 580 + :~:, 0,33 0,16 0,00 2 30, 83 666,00 • 



. , 4612,000 6548,00 '.i79.5'7 0,00 0,37 0,00 225.b8 665+00 • 4612,000 ci2t.2.oo 580,47 0-iSO 0 .6 7 0,00 2.26.53 665,00 
4612,000 10700,00 580.?6 0,30 0, f34 0,00 :2:27. 05 665,00 . , 4612,000 13800,00 581,414 0,68 1 .19 o.oo 228 + :23 665.00 • 4762,000 6548,00 580 + 2;4 0,00 0, 37 o.oo 208,09 150.00 
4762,000 S'262 + 00 581+07 0,73 (\, 60 0,00 210,/3 150,00 . , 4762,000 10700,00 581,48 0,41 0,71 o.oo 21:2.::~ 150,00 • 4762,1)00 13800,00 582 + 2)8 0,90 0,93 0,00 215+47 150,00 

• 4829,000 6548,00 580 + ,2;4 0,00 0,01 o.oo 208,11 67,00 • 4829.000 9262,00 581.08 0, 74 0,01 o.oo 210.17 67, 00 
4829,000 10700.00 581,49 (),42 0+0'2 0,00 212.::7 b'i'+OO • . , 4829,000 13800,00 58:2.40 0,91 0,03 o.oo 21G.~5 67,00 

4859.000 6548,00 580,43 o.oo 0,08 0,00 248,80 30,00 • 4859.000 926'."',00 581 + :~3 0,80 0. 15 0,00 2~•2.:26 30.00 • 4859,000 10700,00 ~181 + 68 0+45 0, 18 0,00 254.2.2 30,00 
4859,000 13800,00 58'.2+66 0,98 0 + 26 0,00 258.49 30,00 • • 5159.000 6548,00 580,41 o.oo -0.01 o.oo 241,38 300,00 
5159,000 9262,00 581 + :> 1 0,80 -0,01 0,00 :>44, B4 300.00 • 5159,.000 10700,00 581, l.i 7 o.45 ··O.01 o.oo 246.80 300.(J(} • 5l59,000 13800,00 !J8:") + l.1~, 0, ')9 0,01 o.oo '251.08 300,()0 

• t 5183,000 6548.00 597,00 o.oo l.6,59 o.oo 320,00 24,00 • * 518:,. 000 9'.26'.2+00 597,00 0,00 15.79 o.oo 320,00 24,00 

* 5183,000 10700,00 597,00 o.oo l.5.--~~~ o. 00 3:!0.00 :'4, 00 
• I * 5183 •· 000 13800.00 597. :;o o.so 14,85 0,00 320,00 24+00 • 

5383,000 654R,OO 597,01 0,00 0.01 o.oo 654+23 200.00 
• I 5383.000 92t,2,00 597.03 0,01 0,03 o.oo 654,37 200.00 • 5 l83,.000 10700,00 'C',97,04 0,01 0,04 0,00 654,47 200,00 

5383,000 1 3800, (\0 :_.97.~;6 0 c- '1 . "- 0,06 0,00 660.~!t 200,00 
• I • 5583 .. ooo e,548,00 597,01 0,00 0,00 0,00 320,00 :200,00 

5583 •· 000 9:62.00 597,02 0,01 -0,01 0,00 320,00 ;>00,00 • 5583 ,. 000 10700,00 597,03 0,01 -0.01 o.oo 320.00 200.00 • 5583 •· 000 13800,00 597.~)4 0.52 · 0, 02 0,00 320,00 200.00 

• • 
• • 
• • 
• • 



• 
• 
• 
• 
• 
• 
• 
. :;, 

l • i 
( 
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"' • ,0 

i' 

• ' ~ ,t 
' ~ 23-JAN-81 12:16:03 • \!i 

SECNO Q • 5593.000 6548.00 
~593+000 9:262.00 • 5~93,000 10700,00 
559,3 + 000 13800.00 

• 5693.000 6548.00 
5693+000 92{,:, 00 
5693,000 10700.00 • 5693,000 13800.00 

CWSEL LIIFl</SP DIFWSX 

:'.,97,01 o.oo o.oo 
597,03 0,01 0,01 
597,04 0.01 0.01 
597+56 0 + ::i:> 0,02 

597,03 0.00 0.01 
597.06 0,03 0,03 
597,07 0.02 0,04 
597+62 0454 0,06 

DIFKWS TOPWID 

o.oo 320.00 
o.oo 320,00 
o.oo 320.00 
0,00 320,00 

o.oo 641.08 
o.oo 641.~'0 
o.oo 641.26 
o.oo 646.08 

XI.CH 

10.00 
10.00 
10.00 
10.00 

100.00 
100.00 
100.00 
100.00 

PAGE. 57 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 6693,000 6548,00 597,04 0,00 0,01 0,00 1141,21 1000,00 • 6693,000 9262,00 ':,97, 08 0,04 (),03 0,00 l.141.47 1000,00 
6693,000 10700,00 597,11 0,03 0,04 0,00 l.141. 65 1000,00 

• 6693,00U 13800,00 597+08 0 + ~ .. 6 0,06 0,00 1145~27 1000.00 • 7653,000 6548,00 ~,97,04 0,00 o.oo 0,00 564,69 "60,00 

• 7653,000 9262,00 597,09 0,04 0,00 0,00 56~ . .2:> 960,00 
7<',53,000 10700,00 597.1.2 0,03 0,01 o.oo 565.bO 960,00 • 7653,000 13800,00 597,68 0.56 0,01 0,00 572+26 960,00 

• 8013,000 6548,00 597,04 o;oo 0,00 0,00 591:.,.11 .360, 00 • 8013,000 9:26:-2. 00 597,09 0,04 0,00 0,00 597.45 360,00 
8013,000 10700,00 597,11 0,03 -0,01 0,00 599+13 360,()() • 8013,000 13800,00 597,68 0.56 - 0, 0 l 0,C)() 678,93 360,00 • 
8480,000 6548,00 597,03 0,00 -0,01 0,00 348,76 467,00 • • 8480,000 9262,00 597,06 0,03 -·0, 02 0,00 349,31 46,',00 
8480,000 10700,00 597,08 0.02 - 0, 03 0,00 349,68 46/,00 
8480,000 13800,00 597+6~ 0.54 - 0 + 05 0,00 :~~-;9 • 3~J 467,00 - -• -8714,000 6548,()0 597,06 o.oo 0,02 0,00 300,83 234,00 
8714,000 9262,00 597,11 0+05 0+05 0, 00 301 , l l ;>,',4,00 • 8714,000 10700,00 597.15 0,04 0,06 o.oo 302,34 :'.34, \)() • 8714,000 13800,00 597.70 0 + ~~=; (J, 08 o.oo JJ I .l:5 234,00 

• 8831,000 6548,00 ~597 + 05 0,00 -0,01 0,00 260,09 117,00 • 8831,000 9262,00 ~97 + 09 0.05 -0,02 0,00 '.260.75 117,00 
8831,000 10700,00 597, 13 0,03 --0,02 o.oo .261. l 7 117,00 • 8831,000 13800,00 597+66 0. ~,3 -0.04 0,00 268,88 117,00 • 
8948,000 6548,00 597,06 0,00 0,01 0,00 '.234.05 117,00 • 8948,000 9262,00 597+1A~ 0,06 0,03 0,00 234,63 117,00 • 8948,000 10700,00 597,16 0,04 0,04 0,00 23~,.o::} l ll, 00 
8948,000 13800,00 597,69 o.~3 0,03 0,00 240,83 l I. 7, 00 - -- -9113,000 l.548.00 597+22 0,00 0, 16 0, l)O 180,61 165,00 
9113,000 9262,00 '::i97,43 0,21 0,31 0,00 180,61 Jt,~,.oo 

• 9113,000 10700,00 :j97.57 0,14 0,41 0,00 180,61 165,00 • 9113,000 13800,00 598.22 0 + t,5 0 + ~;3 0,00 lfl0,61 1 t,::,,oo 

• • 
• • 
• • \. • 



• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• 23-JllN-81 12:16!03 PAGE 58 • 
• SECNO I) CWSEL llIFWSF' DIF"WSX DIFI\WS TOF'WID XLCH • 9153,000 6548.00 597.28 o.oo 0,07 o.oo 180,61 40,00 

• 9153,000 9262,00 597+6.2 0,33 0. 19 o.oo 180,61 40,00 
915"3,000 10700, \)0 597,86 0,24 0+29 0,00 180.61 40,00 • 915-3,000 13800,00 598+72 0,86 0.50 o.oo 180,61 40,00 

• 9253,000 654B,00 ci',17,44 o.oo 0+15 0,00 233,83 100,00 • 9'253+000 9262. 00 597,93 0,49 0+31 0,00 238,72 100.00 
9253,000 10700,00 598 + :->7 0,34 0,41 o.oo 243,19 100.00 

• 9253,000 13800,00 599.32 1 • 04 0,60 o.oo :257.30 100,00 • 



• * 15913,000 0548,00 597,44 0,00 0,00 0,00 '274,90 1460,00 • * 15913,000 9262,00 597,93 0, 49 0,00 0,00 281. 2 3 1460,00 

* 15913,000 10700,00 ~98.27· 0,34 0,00 0,00 285.63 1460,00 

• * 15913,000 13800,00 599.32 1.05 0,00 0,00 299,:'1 1460,0() • 1R163,000 6548,00 598+"21 0,00 0,77 0,00 284,84 2250.00 

• 18163,00,) 926:•, 00 599,l.3 0,92 1, 20 0,00 296,66 ::?250.00 • 18163,000 10700,00 599.65 0 • ~,2 1 , 38 0,00 303,53 .:>:?50.00 
1.R163,000 13800,00 600,90 1 + :'?5 1. 58 0,00 489,15 .2.2~0 + 00 

• 18313,000 6548,00 598,33 0,00 0 + 1.2 0,00 276,41 150,00 • 18313,000 9262,00 :,99,31 0,99 0, .I 8 0,00 303,..'9 l!:,0,00 
18313,000 10700,00 599.87 0. ~,5 0,21 0,00 304,66 150,00 • 18513,000 13800,00 60L.J~1 .I • :09 0. 2~) 0,00 30~,, 00 150,00 • 
18348,000 6548,00 598,33 0,00 0,00 0,00 276,43 35,00 • 18348,000 9262,00 599+32 0,99 0,00 0,00 303,30 35,00 • 1R34G,000 .I 0700, ()0 !599.B;) 0. ~i5 0,01 0,00 304,68 :,::. , 00 
18348,000 13800,00 601, l.6 1.29 0,01 o.oo 305,00 35.00 • • 18508,000 6548,00 598,31 0,00 --0, 02 0,00 175,41 160,00 
18508,000 9262,00 599.~9 0,97 ··0,03 0,00 t7~J.0~> .160,00 • 18508,000 l.0700,00 599,83 0+54 ··O, 04 0,00 179,C,3 160,00 • 18508,000 13800,00 601, 09 1,27 -0,07 (),00 399,41. lf,O, 00 

• :~2508, 000 6548,00 598.92 o.oo 0,60 o.oo 177,06 3500,00 • 22508,000 9~6.2+00 600,.::>3 1. 31 0,94 0,00 22~j. 6,-S 3'.:,00, 00 
22~;00. ooo 10700,00 600,92 0,70 1 , 10 0,00 365.~3 3500, O,> 

• ::'2508,000 13800,00 602,43 1 + ~ 1 1, 34 0,00 669,03 3500,00 • 
:")a:;~508 + 000 6548,0() 599,71 0,00 0,79 o.oo :n7. 20 3500,00 

• 25508.000 9262,00 601, 28 1 + 5t, 1 + O::i o.oo 34:2,49 3500,0() • 25508.000 10700,00 602.06 0,79 1 , 14 0,00 34 S, 16 3500,00 
25508+000 13800,00 603,68 1,62 1 • .25 0,00 350,63 3t500,00 • • 26508,000 6548,00 600,13 0,00 0,42 0,00 333,88 1000,00 
20508,000 9262,00 601 , 68 t.5~ 0,41 0,00 1:,,;.13 1000,00 

• 26508,000 10700,00 602,46 0,78 0,40 0,00 341 , "/ 6 1000,00 • 2650B, <)00 13800,00 604,05 1,60 0,37 0,00 347.15 1000,00 

• • 
• • 
• • (. .) 
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23-,JAN-81 L:l 16103 

SECNO G 

31808.000 6':.48,00 
3180<),000 9262,00 
31808,000 10700,00 
31808,000 13800,00 

CWSEL [I IF-WSF' 

605+50 o.oo 
60l,59 t.09 
607, 13 0+54 
608,27 1 , 14 

• 
• 
• 
• 
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• 1.0 INTRODUCTION 

TECHNICAL LETTER REPORT ON 
ALPENA TOWNSHIP, MICHIGAN 

1.1 Purpose of Study 

This report describes the application of the procedures 

developed in the 1989 "Great Lakes Wave Runup Methodology Study" 

to flood levels on Saginaw Bay, specifically in Alpena Township, 

Michigan. The flood levels were developed in the April 1988 

"Revised Report on Great Lakes Open-coast Flood Levels". 

1.2 Authority and Acknowledgments 

The "Great Lakes Wave Runup Methodology Study" was prepared 

in 1989 by the U.S. Arny Corps of Engineers (COE) for the Federal 

Emergency Management Agency (FEMA), for application to future 

coastal Flood Insurance Studies (FIS) and/or restudies of 

• communities bordering the Great Lakes. The work was conducted 

under Inter-Agency Work Agreement, EMW-89-E-3218, Project Order 

No. 1, between the COE and FEMA. The 100-year flood levels from 

the September 1989 report referenced above, were used to compute 

the maximum wave runup elevations required for updating the 

existing FIS in Alpena Township on Lake Huron. TABLE 1 lists 

profil~ ~l~vations, and the 1nn-yP~r and ~no-year flood levels at 

five locations. The five profiles were plotted from data 

obtained from a June 1990 survey. 

1.3 Coordination 

The "Flood- Levels Report For Saginaw Bay", along with 

examples of the application of the methodology from the 1989 

"Great Lakes Wave Runup Methodology Study", were presented to 

• FEMA on March 1, 1990. The procedures outlined in the above 

1 



.J 
1. 

2. 

3. 

4. 

5. 

SHORELINE PROFILES 

ALPENA TOWNSHIP, MICHIGAN 

Water's Beach 
Profile Edge Berm 
Location Elevation* Elevation* 

Alpena'-1 (U. s. 23, #8339) 579.5 585.5 

Alpena-2 (U.S. 23, #7424) II II 

Alpena-3 (U.S. 23, #6525) II " 
Alpena-4 (S. Partridge Point Road) " " 
Alpena-5 (N. Partridge Point Road) II " 

Note:* from June 1990 survey 

""· ,-, 

100-year 500-year 
Flood Flood 
Levels Levels 

583.8 584.7 

" " 
" " 
" " 
" " 

TABLE 1 
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references were approved at this meeting for application to all 

Saginaw Bay FIS sites, including Alpena Township. 

2.0 AREA STUDIED 

2.1 Community Description 

The Township of Alpena, Michigan, shown on FIGURE 1, is 

situated on both sides of the lower three miles of the Thunder 

River, on Thunder Bay. Alpena Township has a shoreline 

approximately 31 miles long and it also encompasses the City of 

Alpena. Bathymetry in Thunder Bay varies from 60 foot depths 

near the river mouth to shoal waters less than five feet deep 

bordering the southern shores of the bay. Bottom materials are 

variable, ranging from stone to sand or clay. The 

Thunder Bay shoreline is protected to some extent from 

northeasterly and easterly storms by North Point. 

The City of Alpena has a population of about 14,682 and is 

the county seat of Alpena County. Principle industries of the 

city and their products are the Huron Portland Cement Company -

cement; Abitibi Corporation - wallboard and other wood products; 

Fletcher Paper Company paper products; and the Besser 

Manufacturing Company - concrete block machinery. 

The waterfront of Alpena is exposed from the southeast to a 

fetch of about 100 miles. Ordinary fluctuations of water levels 

at Alpena are of the same magnitude and frequency as apply 

generally to harbors on Lake Huron. The lowest seasonable lake 

stages usually prevail during the winter months and the highest 

during the summer months. In the past 100 years, fluctuations of 

3 
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water levels on Lake Huron, as measured by monthly means, have 

ranged from a minimum of 575.35 feet to a maximum 581.62 feet 

(IGLD, 1955). 

2.2 Principal Flood Problems 

On a daily basis, the water level of Thunder Bay often 

changes, due to variations in wind and barometric pressure. 

Occasionally, a surge of considerable proportions takes place 

within a few hours, due to strong and persistent northerly or 

southerly winds. 

During the navigation season, l April through 30 November, 

winds from the effective fetch from the northeast 
.. _ 
.. v southwest 

occur about 38 percent of the time in Thunder Bay. The highest 

• monthly recorded winds are from the east and southeast 

• 

directions. Accordingly, the Alpena Township shoreline is 

subject to -i11d al'fa wave conditions during a large_:) 

percentage of the time. / }! ,% u----, ~ I • ~,I-- - - I ~-SG: b,,A.. 

-ii I. ,,., d ~. 
When lake levels are ~~_1~1!, and storms occur from the 

northeast ~we;G::Cr~ Q~'tf.es located in Alpena 

Township are usually subjected to extreme conditions. Along the 

Alpena Township shoreline, substantial flooding has occurred 

because of the flat topography in the reaches on Thunder Bay. 

3.0 ENGINEERING METHODS 

The flood levels established in the U.S. Army Corps of 

Engineer's April 1988 "Revised Report on Great Lakes Open-coast 

Flood Levels" and the procedures developed in the 1989 "Great 

Lakes Wave Runup Methodology Study" were used to analyze the 
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flooding potential at the five Alpena Township FIS sites on 

Thunder Bay shown on FIGURE l. The hydraulic analyses presented 

herein involved the determination of the wave runup components 

and maximum wave runup elevations for selected sites. The 

analyses utilized the methodology and flood levels established in 

the reports referenced above. 

Input data used for flood calculations include site specific 

design wave, water depth at the toe of the structure, and wave 

period. Additional data such as nearshore profiles, high water 

marks, and existing conditions, bathymetry and topography, were 

also analyzed to determine the maximum wave runup elevation at 

each site. This technical letter report presents the wave runup 

• application procedures for each of the five FIS sites located in 

Alpena Township. Representative profiles for each site are 

included in APPENDIX A. 

• 

4.0 A-ZONE and V-Zone Delineations 

Reaches of the Alpena Township shoreline in the surf zone 

which are subject to significant wave attack are referred to by 

FEMA as Coastal High Hazard Zones or velocity ("V") Zones. A "V" 

Zone is the flood insurance rate zone that corresponds to the 

100-year coastal floodplain that has additional hazards 

associated with storm waves. The "V" Zone is defined in FEMA's 

"Guidelines For Great Lakes Wave Runup Computation And Mapping" 

as the maximum elevation reached by the wave runup associated 

with the 100-year flood level. This section at the shoreline 

6 
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and/or structure is critical in terms of causing significant 

structural damage. An "A" Zone is the flood insurance rate zone 

that corresponds to the 100-year flood levels that are determined 

in the FIS by detailed methods. It is further defined as that 

area that is inundated by the 100-year flood and shoreward of the 

"V" Zone. 

Two different A and v-zone flood conditions exist for the 

FIS sites in Alpena Township. The first type of condition 

involves a beach/bluff system where wave runup does not overtop 

the existing beach/bluff, The V/A demarcation line is fixed at 

the point where the 100-year storm water depth is equal to 4 feet 

on the lakeward side of the bluff. The A/X demarcation line is 

fixed at the point where the wave runup intersects the calculated 

post-storm profile, The V-zone is the maximum elevation reached 

by wave runup associated with the 100-year flood level. This type 

of flooding condition is representative of profiles Alpena-1, 

Alpena-2, and Alpena-3 and is shown on FIGURES 2-4. The second 

flood condition existing in Alpena Township, involves the 

flooding or breaching of an existing beach/dune by the 100-year 

flood. For this case, the V/A-zone demarcation line is where the 

largest 100-year water depth for the flooded area on the landward 

side of the beach/dune heel point is less than 4 feet. The 

V-zone is lakeward of this line, while the A-zone is landward. 

This mapping is considered appropriate for profiles Alpena-4 and 

Alpena-s, and are shown on FIGURES s & 6 • 

7 
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zones and "V" Zones for these sites have been 

neated according to FEMA's Guidelines for Great Lakes Wave 

Computation and Mapping and are shown on the attached work 

• 

The formal submittal of the Alpena Township study will 

in ude original mylar copies showing sufficient detail for 

s ittal to FEMA's technical review contractor • 
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5.0 CONCLUSIONS 

flo 

exp 

pro 

For each of the Alpena Township sites where the 100-year 

levels inundate shoreline property, the inundated area will 

a minimal water depth shoreward of the shoreline 

This water depth will generate a negligible wave 

acr ss the property. Therefore, the 100-year flood levels will 

be sed to delineate the flood profiles at each site. 

Accordingly, where structures protect against flooding, the 

100 year "A" and "V" zones, based on wave runup elevations, will 

be elineated on the work maps in the final FIS for the site. 

In conclusion, it is recommended that the delineated 

100 year flood profiles for the five Alpena Township sites 

• inc uded here be used by FEMA for updating the Alpena Township 

FIS s • 

• 
14 
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The highest water 
gage with a sampling 

The Flood Insurance Rate zone that corresponds to the 
year floodplain that is determined in the Flood Insurance 
y by detailed methods. 

- one: The Flood Insurance Rate Zone that corresponds to the 
nd termination point of water overtopping a beach and/or dune 
ition. 
d lain: The area adjoining a river, stream, watercourse, 
n, lake or other body of standing water that has been or may 
overed by floodwater • 

.,.I""n..,t'-'f"r'"'n.,a..,t,._1,.· o ... n .... a...,,.l_,,G,,._,e..,a...,__La...,..,,.k..,e.,.s ...... o.,a..,t...,..,.,_....,I.,.,,!!,!.J..: Common reference 
for the Great Lakes area established in 1955 based on mean 
lev 1 in the St. Lawrence River at Father Point, Quebec 
Atl ntic Ocean) • 

datum 
water 
(near 

The rush of water up a beach or structure from the 
king of a wave. Also, the vertical height of uprush above 
still-water level. 

~=.~--==-==---=-l~e~v~e=l: The rise above the normal water level on the 
due to wind stress on the water surface. 

The maximum elevation reached by the wave runup 
ciated with the 100-year flood level. 

Wav ei h: The vertical distance between the wave crest and 
the preceding trough. 

The vertical rise in the still-water level on the 
ard side of a body of water caused by wind stresses on the 
ace of the water. 

- one: The Flood Insurance Rate Zone that corresponds to the 
ward side of a dune heel point • 

15 
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8.0 DEFINITION OF TERMS 

SYMBOL 

a 

b 

d 

e 

f• 

g 

Hi.to 

k 

B 

R 

T' 

.. 

DEFINITION 

wave transmission coefficient 

Wave transmission coefficient 

Relative depth (ft.) 

surf parameter 

Significant wave steepness 

Frequency (sec.) 

Gravitational constant (ft./sec2) 

Incident wave height (ft.) 

Unrefracted deepwater wave height (ft,) 

Zero-moment wave height (ft.) 

Average height of the 1/3 highest waves (ft.) 

Dimensionless wave number 

Wavelength (ft.) 

Deepwater wavelength (ft.) 

Structure slope (degrees) 

Wave runup (ft.) 

Wave period (sec.) 

Spectral peak period (sec.) 

Spectral parameter 

17 
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SYNOPSIS 

APPENDIX A outlines the procedures necessary to calculate the 
wave runup component and the maximum wave runup elevation 
associated with the 1OO-year flood level. These data, with the 
information provided from the profile surveys will enable the 
user to delineate the 1OO-year "A" and "V" Zone profiles 
according to FEMA's Guidelines for Great Lakes wave Runup 
Computation and Mapping. The following list shows the five Alpena 
Township sites and their 1OO-year and 5OO-year flood profile 
elevations. It should be noted that the same procedures can be 
used to calculate the 5OO-year profiles. Samples of these 
computations are included in APPENDIX A. 

Alpena 1OO-year Flood 5OO-year Flood 
Township Profile Profile 
FIS Elevation Elevation 
Sites (ft., NGVDl (ft• I NGVD} 

l. Alpena-1 588.5 }~ Ji_, 589.4 

2. Alpena-2 588.5 589.4 

3. Alpena-3 587.6 588.5 

4. Alpena-4 583. 0 }s~ in"'/,- 584.7 

s. Alpena-5 583.8 ef.t/ 584.7 

A·i 
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RUNUP COMPUTATION 
lJAVE RUNUP ON A BEACH at X-C ALPENA-1 

runup on: beach 
100-year flood: 583.8 feet above NGVD 

water depth at toe: 26.0 teet 1st: significant wave computation 
wave period I: JO b 

(T': 5.7 
L: 315.13 

deep water wave H: 24.6 feet 
K: 2.1 

alpha: 0.0112 
Hmo: 15. 6 

d bar: 0.0068 
epsilon, 0,0124 

HsfHmo: 1.000 
Hs in deep water: 15.6 

beach slope: 0.05000 (tan 
beach zeta: 0.312 

beach runup: 4.7 

(significant wave) 
30H:1V - 0.03333) 

2nd: wave runup computation 

runup elevation: 588.5 feet abqve NGVD 

✓ 

A-2 
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WAVE 
runup on: 

500-year flood: 
water depth at toe: 

wave period T: 
T': 

L: 
deep water wave H: 

K: 
alpha: 

Hmo: 
d bar: 

epsilon: 
Hs/Hmo: 

Hs in deep water: 
beach slope: 

beach zeta: 
beach runup: 

runup elevation: 

RUNUP COMPUTATION 
RUNUP ON A BEACH at X-C ALPENA-1 

beac}, 
584.7 feet above NGVD 

26.0 feet 1st: significant wave computation 
10.9 
5.7 

315.13 
24.6 feet 
2.1 
0.0112 

15.6 
0.0068 
0.0124 
1.000 

15.6 
0.05000 (tan 
0.312 
4.7 

(significant.wave) 
30H:1V - 0.03333) 

2nd: wave runup computation 

589.4 feet above NGVD 

A-3 
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RUNUP COMPUTATION 
WAVE RUNUP ON A BEACH at X-C ALPENA-2 

runup on: beach 
100-year flood: 583.8 feet above NGVD 

water depth at toe: 26.0 feet,_.,, 1st: significant wave computation 
wave period T: 10. 9 ..,..--

T': 5.7..,.... 
L: 315.13.....-

deep water wave H: 24.6 feet_, 
I<: 2.1 __, 

alpha: 0.0112....,..-
Hmo: 15.6 -----':a> 

d bar: 0.0068/ 
epsilon: 0.0124 ✓ ~ L,.~ 

Hs/ffmo: 1. 000 - ~ 
Hs in deep water: 15.6..,... (significant wave) 

30H:1V - 0.03333) beach slope: 0.05000 (tan 
beach zeta; 0.312 2nd: wave runup computation 

beach runup: 4.7 
runup elevation: 588.5 feet above NGVD 

A-5 
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RUNUP COMPUTATION 
YAVE RUNUP ON A BEACH at X-C ALPENA-2 

YUnUp on: beach 
500-year flood: 584.7 feet above NGVD 

water depth at toe: 26.0 feet 1st: significant wave computation 
100-year wave period T: 10.9 

T': 5. 7 
L: 315.13 

100-yr deep water wave H: 24.6 feet 
K: 2 .1 

alpha: 0.0112 
Hmo: 15.6 

d bar: 0.0068 
epsilon: 0.0124 

Hs,n.dmo! 1.000 
Hs in deep water: 15.6 

beach slope: 0.05000 
beach zeta: 0.312 

beach runup: 4.7 

(significant-wave) 
(tan 30H:1V - 0.03333) 

2nd: wave runup computation 

runup elevation: 589 .4 feet above NGVD 

.B:\> 

• 

• 
A-6 



) 
i 

> • ...,, 

• • 
FIS PROFiLE 

ALPEt-~A-3 
ELE\l.1'T!ON, FT N8VD 

800------------------------, 

1 Thunder BAy 

580 

not to scale 
560...._.__._..,___._.__.___.........,__,_ .......... ___._ ................... _._..__.__,_...._.__.__._.._._ ____ .._._. 

0 100 200 300 

DISTANCE, FEET 
Fl8URE A-3 

• 



• 

B:\> 

• 

• 

RUNUP COMPUTATION 
\l'AVE RUNUP ON A BEACH at X-C ALPENA-3 

runup on: beach 
100-year flood: 583.8 feet above NGVD 

water depth at toe: 26.0 feet ist~ significant wave computation 
wave period T: 10.9 

T': 5.7 
L: 315.13 

deep water wave H: 24.6 feet 
K: 2.1 

alpha: 0. 0112 
Hmo: 15.6 

d bar: 0.0068 
epsilon: 0.0124 

(significant wave/ 
(tan 30H:1V - 0.03333) 

2nd: wave runup computation 

HsfHmo: 1. 000 
Hs in deep water: 15.6 

beach slope: 0.09000 
beach zeta: 0.562 

beach runup: 8.5 
runup elevation:~5!il#feet above NGVD - ~ 

\ 

A-8 
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RUNUP COMPUTATION 
llAVE RUNUP ON A BEACH at X-C ALPENA-3 

runup on: beach 
500-year flood: 584.7 feet 

water depth at toe: 26.0 feet 
wave period T: 10.9 

T': 5.7 
L: 315.13 

above IGLD, optional 
1st: significant wave 

(enter per Ref. 3) 

deep water wave H: 24.6 feet (enter per Ref. 3) 
K: 2.1 

alpha: 0.0112 
Hmo: 15.6 

d bar: 0.0068 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V - 0.03333) 

computation 

epsilon: 0.0124 
Hs/Hmo: 1.000 

Hs in deep water: 15.6 
beach slope: 0.09000 

beach zeta: 0.562 
beach runup: 8.5 

2nd: wave runup computation 

runup elevation: 593.2 feet above IGLD 

A-9 
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RUNUP COMPUTATION 
WAVE RUNUP ON A BEACH at: X-C ALPENA-4 

runup on: beach 
100-year flood: 583.8 feet above NGVD 

water depth at toe: 26.0 feet 1st: significant wave comput:at:ion 
wave period T: 10.9 

T': 5.7 
L: 315 .13 

deep water wave H: 24.6 feet 
K: 2.1 

alpha: 0.0112 
Hmo: 15.6 

d bar: 0.0068 
epsilon: 0.0124 

Hs/Hmo: 1. 000 
Rs in deeh water; 15, 6 _ 

._ beac slope: 0.02500 
beach zeta: 0.156 

beach runup: 2.4 

{§ ttidficant waye) 
(tan 30H:1V - 0.03333) 

2nd: wave runup computation 

runup elevation: 586. 2 feet above NGVD 

A-11 
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RUNUP COMPUTATION 
YAVE RUNUP ON A BEACH at X-C ALPENA-4 

runup on: beach 
500-year flood: 584. 7 feet above NGVD 

water depth at toe: 26.0 feet 1st: significant wave computation 
wave period T: 10.9 

T': 5. 7 
L: 315.13 

deep water wave H: 24.6 feet 
K: 2.1 

alpha: 0. 0112 
Hmo: 15.6 

d bar: 0.0068 
epsilon: 0.0124 

HsjHmo: 1.000 
Hs in deep water: 15.6 

beach slope: 0.02500 (tan 
beach zeta: 0.156 

beach runup: 2.4 

(significant~wave) 
30H:1V - 0.03333) 

2nd: wave runup computation 

Tunup elevation: 587.1 feet above NGVD 

A-12 
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SYNOPSIS 

APPENDIX A outlines the procedures necessary to calculate the 
wave runup component and the maximum wave runup elevation 
associated with the 100-year flood level. These data, with the 
information provided from the profile surveys will enable the 
user to delineate the 100-year VE, AE, AO, x-zone profiles 
according to FEMA's 1990 Guidelines for Great Lakes Wave Runup 
Computation and Mapping. The following list shows the five Alpena 
Township sites and their 100-year wave runup elevations. Samples 
of these computations are included in APPENDIX A. 

Alpena 100-year 
Township Wave Runup 
FIS Elevation 
Sites (ft., NGVDl 

1. Alpena-1 587.7 

2. Alpena-2 587.7 

., 11.,-----~ co-. n ... n..L~1::ua-J ;.,10 I• U 

4. Alpena-4 583.8 • 
5. Alpena-5 583.8 • 

• NOTE: Open-Coast 100-year flood level 
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• WAVE 
runup on: 

100-year flood: 
water depth at toe: 

100-year wave period T: 
T': 

L: 
100-yr deep water wave H: 

K: 
alpha: 

Hmo: 
d bar: 

epsilon: 
Hs/Hmo: 

Hs in deep water: 
beach slope: 

beach zeta: 
beach runup: 

runup elevation: 

RUNUP COMPUTATION 
RUNUP AT ALPENA TOWNSHIP, ALPENA-1 

beach 
583.8 feet 
26.0 feet 
10.9 

5.7 
315.13 

above IGLD, optional 
1st: significant 

(enter per Ref. 3) 
wave computation 

24.6 feet (enter per Ref. 3) 
2.1 
0.0112 

10.6 
0.0068 
0.0084 
1.032 

10.9 
0.05000 
0.374 
3.9 

587.7 feet 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V = 0.03333) 
2nd: wave runup computation 

above IGLD 

A:\>NOTE: ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 
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• 



,,. 
• . 

• 
RUNUP COMPUTATION 

WAVE RUNUP AT ALPENA TOWNSHIP, ALPENA-2 
runup on: beach 

100-year flood: 583.8 feet 
water depth at toe: 26.0 feet 

100-year wave period T: 10.9 
T': 5.7 

L: 315.13 

above IGLD, optional 
1st: significant 

(enter per Ref. 3) 
wave computation 

100-yr deep water wave H: 24.6 feet (enter per Ref, 3) 
K: 2.1 

alpha: 
Hmo: 

d bar: 
epsilon: 

Hs/Hmo: 
Hs in deep water: 

beach slope: 
beach zeta: 

beach runup: 
runup elevation: 

0.0112 
10,6 
0.0068 
0.0084 
1.032 

10.9 
o.osooo 
0.374 
3.9 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V = 0.03333) 
2nd: wave runup computation 

587.7 feet above IGLD 

A:\>NOTE: ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 

--
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' • WAVE 

runup on: 
100-year flood: 

water depth at toe: 
100-year wave period T; 

T': 

RUNUP COMPUTATION 
RUNUP AT ALPENA TOWNSHIP, ALPENA-3 

beach 
583.8 feet above IGLD, optional 

26.0 feet 1st: significant wave computation . ~ ~ 

J. u. '::JI (enter per Ref. 3) 
5.7 

100-yr deep water wave H: 
L: 315.13 

24.6 feet 
2.1 
0.0112 

10.6 
0.0068 
0.0084 

(enter per Ref. 3) 
K: 

alpha: 
Hmo: 

d bar: 
epsilon: 

Hs/Hmo: 
Hs in deep water: 

beach slope: 
beach zeta: 

beach runup: 
runup elevation: 

1.032 
10.9 

0.04000 
0.299 
3.2 

587.0 feet 

(enter per Ref. 4, Figure 10) 
(significant wave) 

(tan 30H:1V = 0.03333) 
2nd: wave runup computation 

above IGLD 

1\ • \ ...,_'I.Tr"\l'Tl'C' • 
ft• \.,...l'IVJ.,i,.:, • ALL ELEVATIONS ABOVE ARE IN FEET ABOVE NGVD 

--
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