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¥ 10859.000 528. Lé 0.0 £29.54 10,00 - 00 - 520.0C © 0aD - -+ -DeD--- e —0a0- - -395.00-- -« -405.00 0.0
S . T et _ - } e T
® 15870.000 630.51 0.9 63119 10.00 Gol 520.00 GaD 0.C 0.0 395,00 405.0C 0.0
10870.000 630,51 0.0 631.19 10.00 0.0 520.00 0.0 0ad 6.0 395,00 405.00 0.0
ol 10880.600 631,36 - 0.0 631044 50200 - 54241 - 313:96 - 150e63- — - 656200 -— 22030 - 243.00- 25700 - 28000 -
v 10830000 631,36 - 0.9 631 obh - - 60030 - 5hokl - 313.96 - 151063 — 6000 —-22000 - 243,00-~ - 25700 .- 280.00
i#, . e o R, —— R = —— -
i . . .
®" 12350.000 531.46 0.0 631,50 17446 10.31 196011 319.08 7.0 Ded 105.C0 125.00 0.0
- 12350.000 531.48 0.0 631.50 174446 10.81 196.11 319,08 Dol 9.0 105 .00 125 .00 0.0
@r ¢ 12356.000 632.80 - - DoO - - 633.85 - 47060 - — 52086 - 454206 - 13208 - 50200202506 2043400 - -2056400 - - 2075.00
" % 12356.000 532080 - 0.0 633,85 87.6C - —- 52e86 - 454,06 - 13208 ~ —-50200-——2025200- 2043400 — -2056.00 —~2075.00 -
e T - e e e e e
® 12366.000 633,02 0.0 634 .58 10000 0ed 520.00 0.0 GeO .0 1995.60 200500 0.0
’ 12366.000 533,02 0.0 634458 1000 0.0 520,00 0.0 0.0 D40 1995.00  2005.00 0.0
°. - 12367.000 - 636,06 0a0 - - 6365068 — - 10e00-— ~ BaB- - 520000 - - Bal - Dol — —Ga0 1995400- — - 2005400 .- 00
) 12267.000 536 .06 0.0 636058 10.00 . 0a0_ 520000 - - 0o0-- Gel 000~ L1995.00. — 2005.00. — 0«C
. 12400.000 637.21 3ad 537273 15400 0.5 $20.00 000 15.00 247.50 247450 262.50 262450
o 12400.000 £37.21 0.3 637073 15400 0.0 52000 0.0 15000 247,50 24750 262450 262450
. % 124010000 - 640028 -0l — - 64051 - - 15000 — — OeD— — 526000 — -~ 0ol 15000 267250 . 247450 — - 262450 262+50
® . : 17401.000 640028 - 0o 640251 15,00 - —0el - 520400 Gel v - 15200 — — 24750 247.50. .. 26250 - 262450
| 12404 .000 54056 Ged 640.59 60000 139472 274,91 10637 60.G0 225.00 267.50 262450 235400
9 12404.000 640456 0ol 540059 60.00 13872 274.G1 106437 60.00 225.00 247 50 262.50 285.00
& 146004000 643034 . Da0- - 644035 - 69473 — 58499 - 196247 . 26beSb— ——Bol - . Da0 -  925.00 - .930.00 0.0
® = 14600.000 643254 ... 0.50 . 64434 - 68479 — 59.87 . 195494 .. 264e19 - 103.00 ..917-00 .. 925.00 . .. 930.00 .. L020+00
iz 15850.000 6544 b4 0.9 655,13 96.07 84408 192,85 63,07 000 3«0 415400  432.50 0.0
@ 15850.G00 6540 bk ~0.30 655413 80.00 83.97 393,59 42044 80.00 370,00 415460 432.50 450400
15851.000 655461 - 0e0. - 655088 . 58.91- - 26409 - -346.76 147alb — - 0.0. ——  0o0 - . 335.00_ .352450 0.0
o 158512000 655062 - - 0430 --655088- 58038 . 2618 . 346457 147025 _ .59.00. . 325.00  335.00 _. .352.50  384.C0
15852.000 655,71 0.2 856a 14 55.88  127.66 242404 150.30 39000 C.00  357.10  362.90  390.C0
@ 15852 .000 655, T2 6.00 6560 14 55,90 1274569 241.94 159037 390,00 0.00 357,10 362.90  390.00
o = - S R S . e e R
: 15853.000 655077 00 - - B56017. . 56233 - .128¢40 . 239¢82  -15L<TB.. . —390.00.. — . - 0«00 - 357410 . ..362.90 . 39000
@ 15853.000 655477 000 . £56.17 56035 12843 . 239474 . 151e83. - 390.00. . _0.00 __  357.10 . 262.90. _390.00
158540000 656013 0.0 656,33 67.09 48453 458443 13.05 800 3.0 257.50  284.00 0.0
® 1585%.000 656013 0400 6564033 6609 49058 457 .37 13.05 155,00 235,00 257450 284.00  390.C0
N T . e e R
k 166004060 656275« - —0e0-- - 657006 - - 98e22— - —40450 40351  -..75299. — 10200 32500 .. 366550 . 388250 . 427200
o ; 16600000 65675 . ~0.00- - 657e06 - - 98elB- ——— 40ekb 403062 - - F5¢92 - 102.00.—_ . 32500  _ 366.50_ _388+50. . 42700
. »
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SUMMARY PRINTOUT TABLE 150 o
N | .
. SECND XLCH ELTR? ELLC ELMIN Q CHSEL CRIYS EG LOK:=:S VCH AREA 01K i ®
, e 2750 6 090- - —3437-000 - — 0o O — Owllm-ve 59L¢50—— £585..00 — —593.89- . .. 0.0 594,11 320560 oo 3aB3_ . _ 17973 120404 ..
2750.000 3437.230 2.0 0.0 591650 685,00 593,89 0.0 594,11 32456 3.83 179.73 120.04 | Py
, = ——3600 .000-— —875.230 s P « G0 S Ol g- Q585030 596042 — —000— 595480 — 30.54—  5.645 . 185.18 123.95 .. "
36000000 875.00 0.0 Ga0 591,50 685.00 59642 CaO 596,80 30.5% 5445 185.18 12395 PY
- 36 10000 —— 4734 00—— 80 8.0 593 g-20——685 0 80— -5 9T0-5 b D-g D5 P Fgo B 2o 2003 6 oo — oo poa D — 2090515181 _¢"
3610.000 473,00 0.0 D0 593,20 685.00 597.56 0.0 - 597.82 20,36 4.79 209.63 151.81 }_I.
|
!
bt 3611 . 000---- - 12008— 040 950 59304 G ———f6H 854-B0-—— 6080213 —600 o-1-3 60 2-0-19 186 0 68 13w 09 - = n52 034 55 e bl o
3 3611000 120.00 0.0 0.0 593,560 685,00 600,13 600.13 602.79 186,68 13.09 52 - 34 50el4 ®
L, TTTT 7736124000 - - LB - -6 11000~ &l4 e 90———593+53——-6854DG—- ~6000 L 0-~——600 s G4——602-0-8T 256097 ——-13e37—- —— 51923 4273 .. '
. 3612.000 leOG 611.00 614.90 593,60 685.30 500.10 600.04 602.87 256097 13037 Sle23 42.73 : ®
| i '
|~ === -3613,000- - - - |93¢00 —-—611 «00-—&14% ¢ F0-—-593 460~ 685080 —— 603089 - -0 g P 60502 2——— 480 32- Py 26— - T lp OG- —— - -56:0 25 -~ e
| 3613.000 10300 651 1.00 61490 593.60 685.00 603.89 0.0 606.22 148,32 9.26 74 .00 56025 \|.
I : -3614.000 -- 1oBG - - —0aF — —- 000~ — 593 60— ---—685,00 —- ~ 604063 - ~ -0l ~— 505040 —--2306T-- —— -Te0b— ----9T7e25 —140.78. -
B 3614.000 100 0.0 0.0 593,60 685.00 604.63 0.0 605040 23.67 7:04 9725 140.78 ) ®
. .
|,:' ~-——3615.000-—- 16536 et — —0 oG- -— 5945 00——68500 —- 605063 —— —BosO————6056H5 ——mer0 60 - - —- —Llo44- -~ 866027 885032 r
],,1 3615.000 165.00 0«2 0.0 594,00 6B85.00 60563 0.0 65050 65 0060 letsds 366027 BBS5.32 @
L.
{, == -- 5100000 -~ 574,00~ —— Qe0————0o0—— —595:20——685--06-——5605+67 B-e9 £85 068~ 0.48 1622 ——1GB4 oBb 98B0l bl —o
: ! 5100.000 574000 0.0 0.0 595,20 685,00 605.67 0.0 605 ¢ 68 0048 la22 1084 .86 98%.14 : Py
i ; !
{'— -- --—6100.000 - —8T5.00-- BeG——— Qo0 ——598038——685206 - - --6050T2 - — ——0aF———-H05-0-F4- lel4-——1061l——-3809207 . 67045 . ... ‘
6100.0GG 876,00 Cel 0.0 598,30 685000 605472 0.0 605. 74 104 lo61 809.07 6T70.45 :“ ®
- % -7350.000 — 105000~ — —~GeO - -——— Doll— —5602-10 685500 - — 606281l ---— 5060 Bl— —B0To59— 64098 —— . Ta6b6— — 169459 .- _B4.97 ..
2 7350.000 105000 09 0.0 602.1G 685.00 60681 606.81 60759 64 .98 7.66 149055 84,97 s.
»J‘
- —- 7850.000 -+ T1lv00—— ~-—Gul —— Do ———6504010—— —6850 00— - 60954 0.0 509 eF el gl Yo 4485 2271.e9) ... 15639 . .
7850.000 711.00 0.0 0.0 604410 685,00 6G9.54 00 50981 19.19 44,85 227.91 156039 ;’|.
[}
L~ “93504000-— 1057+ 00— —0x3 0-0-0- 60T 4B 685 B0 612 e T —o e Dl 5L B lt T 654e30— - — Bol2 . .. 90.28___ _B5.03 “ll
' 93504000 105700 0.0 0.0 607 .40 685,00 61247 0.0 613.47 64690 8.12 9028 85.03 "i.
;f M- - -~108504000--— 1-329200- — - —Qo3~— -0 o 06155052600 -—619e 64— om0 652009 35..69- 5460 . 1L1&8.70  _ BT.04 . __' |
'j L0850.000 1329.00 0.0 0.0 615.50 520.00 619.64 0.0 520,09 35.69 5.60 116.70 B7.04 ;"‘.
Y %- 108590000 - T46630——=Bo0-m- —- Qo ——62269G5202F0—— 62651 — —— 652657 626499 T4eB2 BTl 163,27 ___6Gel2. .
% 10859.000 714600 0.0 0.0 622+90 520400 626057 626057 626499 T4.82 5.T1 163.27 60,12 ' ®
1 [}
;:' .~ - 168694000 -- —214.00 -—0o0- -——- - GO H522040 52000 -~ -62Bolbs—- — DoB- 829l | 33eB2 - GG b 54495 44,95 __ '
ij: 10869.000 214000 0.0 2.0 622.40 520.00 628.14 0.0 629654 133.82 9e 46 S54a95 44 .95 ®
|:f——- CLBB8T0a000--- - 28a40—— ~632040 — —~62Te4C— - H22040— ~520.00 - -630.51- - ——De0- 631,19 83038 ce BBl T84bT —__T1.1T_ _ |
I'] 10870.000 28.40 632040 627.40 62240 520000 630.51 0.0 631.19 5338 b6e61 78467 7117 'ﬂ.
- N}
l:L e -10880.000 - —B8led0———Pol-—— ——- BB — ——5220 40-———520200--~ 631236 -~ Do bIlubele—— 3 VG 2,76 288424 .. 293,57 __ _ °
| L0880.000 81.00 0.0 0.0 622040 520.00 631.36 0.0 631l.44 3.14 2.76 288024 293,57 ".
L .
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SECNJ XLCH ELTRD ELLC ELMIN 2 CHSEL CRIWS EG 10K%S VeH ARE A LO1K | @

|
12350.000 286.00 Gl C.0 523,90 520.00 631.48 0.0 63150 L+ 04 1042 656.67 51078 | @
12350.000 286,00 0.0 0.0 523490 520.00 631,48 Qo0 63150 1.04 1042 655.67 51078 ' @

— e o _ . e e e e e e I i e e —_— e e I i
% 12356.000 390.00 G.0 0.0 628,00 520.00 532,80 £32.80 633.85 96,33 8.71 79415 55.97 | °

%5 123560000 390,00 0.0 3.0 62800 520,00 632.80 63280 633.85 B6.33 8.71 79215 55,97 ]
12366.000 41,00 0.0 0.0 52609C - 52000 533,02 OeOe - - 634258 on. 159012 10400 - - 52.00 41422 ! °

12366.000 41.00 0.0 9.0 626.90 - 52000 633,02 G.0. 634258 —- 159212 . 10.G0 52.G0- 4122 s

- o e L e i L B L L e i
12367.000 83.00 642 50 632,90 626490 520090 636006 0.0 636.68 4862 6.31 82.37 7457 ' @

12367.000 83.00 642050 632,90 626 .30 520,30 636.06 G0 636,68 48062 631 87437 74457 :

-12400.000 226,00 5.0 0.0 630,00 520.00- - 637.21 00 e 63T 0TI hely o33 -~ SaBle— 82453 - 78410 @

12430.000 226400 - 0.0 0.0 - 63000 520.00- - 53721 Q0O -63TeT3 o ndhod3Ber - 5,81 - - --89.53 78410

% 12401.000 50.20 637430 635.00 £30.00 520490 64028 0.0 645,51 14.21 3,84 135.56  137.94 . ®

% 12401.000 50.30 63780 535,00 £30.00 520400 540028 0.0 64051 14421 3484 135.56 13794 f
12404 <000 93.36 - 0.0 - 0.0 £30.00- - 520.00 - 640.56 040 84559 — - kaQk- - Ls+75-  445.33  517.33 '@
1240%.000 90.00 0.6 0.0 630,00 520.00 - 640056 DeB - 64005 o - 1-a0l- - - LeT5-=- 445.33. - 517433

¥ 14600000 1458000 0.0 0.0 63970 52000 543054 643054 844035 111022 10464 162.85 49.31 | °

* 14600.000 1458.00 0.9 0.0 639.70 52000 643454 643054 644 o 3% 110.45 19.61 102.91 4943 |
15850.000 1869.08 -—- - 0.0- 0.0 650020 - - 520000 - 654ab4- - 000 — 655013 42497 -~ 636 — - -L29eF4. - T9.33 - °
156850.000 1869.00 Gad 0.0 650 020 52000 654 o b4 0e0 -~ 655013 —43.19 L 6037 - 126454 719.12 _
15851 000 26400 505 0.0 65120 52000 653461 0.0 555,38 20.31 4a86 156.62 11539 ‘®
15851 .000 264,00 0.0 0.0 651 0 20 52300 655462 0ed 655488 20022 4055 156085 115+63 /

. 15852 .000 96 00— -0 o0 000 6490 T0- - —520e00 — 655¢TL - - - 000 - 656elb—  26aT5- - - Toll-- --140e24 - 10G.53 3
15852 .000 96 .00 0.0 0.0 649,70 520000 655472 00l - —55belbe 26069 - —— Tell - 140+37—- 10064 | ®
15853.600 1206 654020 6530560 643, 7C 520000 655077 0.0 656017 25,49 699 14320  102.99 ;
15853.000 12.00 654020 653060 649,70 5204 30 655477 0.0 656017 25445 .38 143.30  1G3.08 @
15854000 BBGOO - - 0«0 -~ —— Do0 650250 - 520.00- .- 656al3 . - 00D - 656233 —.— 10eTT -~ - _3.78 —._. 173.75 - 158443 . .

. 158544000 88400 - . —Oe. - 0.0 . 550450 - 520e00. -656el3 .o -OoDewe . 556033 . 10070 - —= 3277, 173,82 _ 158.97 @
16600.000 498.00 Ga3 0.0 652.10 520400 556075 0.0 657.06 18289 4.98 138.98  119.64 -
16600.000 493,06 Dol 0.0 652410 520000 656075 0.0 657.06 18092 4438 138489 11956 ®
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‘ |
- SUMMARY PRINTOUT TABLE L50 ' g
o o
A e e e - —————— :
.‘ SECNY 0 CWSEL DIFWSP DIFASX DIFKWS TOP¥ID XLCH ‘
[ m— 2150000 685400 — 593,89 0.0 D0 ——— =241l — --93.78----3437.30. St e e = o - = -
o 2750.000 685,00 593,89 0.0 0.0 -2.11 93.78 3437.00 ®
=+ — -—36006.000-——585208— —59b6+b42— - QDale e — 2054 Oe0oe 114037 . B75.00 S
® 3600.000 685.00 595442 0.0 2054 0.0 114.37 B75.00 ' P
= == 3610.000 --—685.00— 59156 00 lo-l-3— 0 o O— ———--B T+ 25 - — —4T3- 00 —— e -—-:_
. 3610.000 685.00 597.56 0.0 113 0.0 87.25 473.00 '
® A ' @
P 36114000~ 685600 680013 - —— BB 0 5 B P 0 O —— - - 1000 120+-00 _— — e s s l
b= 3611.000 685.00 6G0.13 0.0 2.98 0.0 10.0C 120.0C N
. | w*.
©m 0 == 3612.000 - -685.00- — -600.18 - -- 30— ——~ 004D o0——-—- 10 00-- — L.-00 - - . S
f 3612.000 685.00 60013 0.0 -0.G% 0.0 10.00 1.00 - - ‘
I T
° @
} i ~-3613.000-— - 685480~ -603.89 =B mm ~—3 o TR 0-w-0 ~~10=00- - --1-00+06 - e e
- 3613.000 685,00 603.39 0.0 3479 0.0 10.00 100,00
® X ®
;o — - 3614.000 6850.50—— - 604403 - - -0.0 -~ — 0od3 -——-- 0s0 -~ - 10,00 -~ 1000 - e e e - -
R 3614.,000 6835.,C0 604,63 0-0 0.13 0.0 10.00 100 )
. 71 N .
Jemm— 36154000 — — 68500 ——605.H3———— 00 e b—— —08 -— — 34 54—-165.00 S —
® R 3615.000 685,00 605463 0.0 101 0.0 134,54 165.00 ) ®
J .

I — - - —5100.000 -- 685.00—-—605¢67 -———0o0-—-- G--04 Ood———21994 - - 574,00 -~ e e e
® < 5100.000 685400 605.67 0.0 0004 0.0 219.94 374,00 ‘ ®
! . . N
__i————— 5100000 —-—685.86——605-12 -8 o0———0G85 0.0 170e79— 87600 .

‘ 6100.000 685.030 605.72 0.0 0,05 .0 170.79 876.00
@ K K 9o
|~;'" #-—--7350,000 —- 6855030-—606a81—— 00— o0 F——— 0o G—-—-F25.38 - —1050..00 e - Co
‘ % 7350.000 685,00 606,81 0.0 L. 09 0.0 125.38 1050.00 \
g — 718500000 --—685+00——509s54 -——"020- 2 I3 DB o0—--109062—— T11-00 ——— . —————
l 7850.000 685400 509.54 0.0 2.73 0.0 109.62 711.00 |
@ BRI J
S - - —--9350.000----685.80- —61-2c4T —-D,0 —2-253 000 - - 29 094— 105700 e - ‘
P 93506000 685,00 612,47 0.0 2«93 0.0 29.94 1057.00 I'|.
4 - ] t
o= —-10850.000 --+-520480- 6% Fudrb—— -0~ T-o-1-7 Qoo =263 095 ---1329--00 - -- . f !
® 10850.000 520.00 6519.64 0.0 T.17 0.0 63,95 1323.00 ! ®
. I,
‘ % ---10859.000- - 52090 —62665T——— —Bol—————0HeI3— Qo — —1780.00— —T46.00 — S ——
Py % 10859.000 520000 626057 0.0 Ha33 0.0 178.0C 746000 ! Py
—— e 108693000 - ~-520.80-———628v4 G0 - 15T B0 ——10% 08 —— 21406 e - T s )
108569.000 520,00 628<14 0.0 157 0.0 10.00 214.00
° - @
H
L o= 108704000 - 520w80~ ~ ~630w51~ ——— 00 om0 o @--———= 1-0. 00— 23040 -—- -— — ——— !
L0870.000 520,00 630.51 0.0 2.36 0.0 10.0C 2B.40 :
@ . @
e =-10880. 000" ——520,80——634w36— 840 0585 &-+9 66,00 —B1.06 ———— -

" L0880.,000 520,00 631.36 0.0 0o85 0.0 60.00 81.0G '
@ '@
I\:Iﬁ__ﬂ_ . - - _—— o e —————— - - e e — — - - —— — e o _ o . '
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SECNO R CHSEL DIFWSP DIFHSX DIFKHS TOPWID XLCH @
' 12350.000 520,00 631.48 0.0 0.13 0.0 174046 285,00 @
; 1123504000 52000 631.48 0.0 D13 00 L 74046 286,00 |
* 123564000 52000 632.8¢C 3.0 1.32 0.0 47.60 390.00 'l.
% 12356.030 520.00 632.80 Ca0 1.32 0.0 47,60 390,00 |
12366.000 52000 633.02 0.0 0022 0.0 10,00 A Y . - ’;.
12366.090 52000 633.02 0.0 0022 0.0 1006 41.00 - e . - . g
12367.000 520,00 635406 0.0 3.03 0.0 10.00 83.00 ;.
12367.000 520.00 636,06 G0 3.03 0.0 1Go0C 83.00 »

_ - ———— e e e —— e e~ e e e — e e m—— U I e o e e e . —— l
12400 .000 52000 637.21 0.0 1.15 Ga0 1500 226006 o e . - . ' ®
12400000 52000 - 637e21 0.0 1.15 9.0 15400 2269 00— oo e . - . - '

el e o e e . R e [

% 12401.000 52000 640.28 0+0 3,07 0.0 15400 5G.00 !.
£ 12401 .000 520.00 640428 GeD 3,07 0.0 15.00 50.00 ,

12404.000 520000- - - 649456 - 040 - . De2B--= - 0.0 63000 Y P 1 c PR e ] ®
12404 .000 520 .00 64056 - . 8.0 0,28 0w 0 60.00 290200 - - e e _ e -

5 14600 .000 52000 643454 0.0 2.98 0.0 69.73  1458.00 | ®
¢ 14600000 520.00 643 o 5 G.00 2.98 0.00 6B.79  1458.00 |
15850 .000 520000 - -654064 - 00 11010 —~ - 0.0 - 96007 1869200 - — e ] o !

15850000 520,00 654 64 -0.00 11.09- ~0.00 80,00 1869.00 R ) e e @
—— - B e e e I N R e e . e . e o e 2 |
15351.000 520.00 655.61 0.0 0e97 0.0 58091 264,00 - j

15851 .000 520400 655 .62 0.00 0.98 0,00 58,88 264,00 . @

— — . - - e - o R, B I ~ b
158520000 ~ 520000 - 655.71 - ~ - 0e0 - 0010 - 0eO- - 55488 - 96000 . T ‘
15852 <000 520,00  655.T2 0.00 D010 - 0.00 55,90 P, 1 S ) - . e ®
15853.000 52000 655, 17 0.0 0.05 0.0 56.33 12.00 o
15853.000 520.00 655¢ 77 0.0 0.05 0.00 S6 .35 12.00 @
158542000 520.00 - 656. 13 - 0.0 0436 - ..— 040~  -67.09 B8o00~ - ——e -~ - U T
15854 <000 520 . 656413 _ 0.00  De36.. -—. 0200 - 66609. - . 8Ba00. o . . I . W @
16600.000  520. ao 656,75 0.0 052 0.0 98,22 496,00 T Ty
16600000 520, 656,75 -0.00 0eb1 -0.C0 98.18 498,00 ‘;.

. - — e _ e e e e e — N, e e e o — - e —— —_— o S _ i 1
- L L e e @

SUMMARY. OF ERRORS. - —— — . .. e —-—— -- —- o !
- @

CAUTION SECNO 36114000 - PROFILE- —1 - CRITLCAL_DEPTH-ASSUMED _ _ . - _ S :

CAUTION SECND 3611.000 PRGOFILE -1 -PROBABLE MINIMUM_SPECIFIC ENERGY . e T
CAUTION - SECNO 3611000 -PROFILE 1 20 TRIALS ATTEMPTED. TO-BALANCE WSEL - o o o oo L @
CAUTION SECNG 3611+000 PROELLE.—2 -CRITICAL_DERTH_ASSUMED _ . . _ _ . __ . e - . -
CAUTION SECNO 3611.000 PROFILE 2 PROBABLE MINIMIM SPECIFIC EMERGY 1
CAUTION SECNO 3611.000 PROFEILE 2 20 TRIALS ATTEMPTED TO BALANCE WSEL o
CAUTION SECHD 7350+000 PROFLLE--1 -CRITICAL_DEPTH—ASSUMED - . e T T -
CAUTION SECND 7350.000 - PROFILE - | PRODBABLE MINLMUM.SPECIFIC ENERGY. e —— . @
£ AUT-LON— ~SECHD- - .35 0-0.0 00-—-PROELLS _20-TRIALS—ATTEMPTED 1O BALANCE WSEd oo T T _‘f
CAUTION SECND T7350.000 PROFILE 2 CRITICAL DEPTH ASSUMED @
CAUTION SECNOG 7350.000 PROFILE 2 PROBABLE MINIMUM SPECIFIC ENERGY L@
_CAUTLON - SECND-—-T350.000— PRIFILE~—2 — 20 TRLIALS--ATTEMPTED - TO-BALANCE WSELcmm— — o . e
CAUTION SECND 10859.000 PROFILE 1 CRITICAL DEPTH ASSUMED @
rallT TN Lormn 1nqaeag NN DONETI = ] DRI £E MTIMIMIIM CDCrTETE ENMERLY
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7*—*5#8149N-5ECHD—4085Q¢OED—~REQE$&EH—L——20_1RLALSuAllEMRI&D_lQ_EALﬁﬂLE_HSF1
CAUTION

g CAUTION
s CAaUuTION

- mmw -~

CAUTION
CAUTIDN

CAUTION
CAaUTION

CAUTION
} CAUTION

. d

CAUT LGN
CauTION

te
o~ —CAUTION -
i

CauTION
CAUTION

5
5“—"C§UTION"
"3

LA

|
)
|

s o

——-CAGFION —SEGHND 123 5 6+ 800-—PROF HAE—3—ERIT L GAL—DERTH-ASSUNMED

; ——CAUTION— SECHND-1 2356-560—PROF -6 2--CRITICAL-DERTH A SSUNMED—

AR e e e e —n

- - EEE - - ——

SECND 10859.000
SECMD 10859.000
SECNO L0OB5%9.000

PROFILE 2
PROFILE 2
PROFILE ¢

CRITICAL DEPTH ASSUMED
PROBABLE MIMIMUM SPECIFIC ENERGY
2C TRTALS ATTEMPTED T8O BALANCE HWSEL

B

Se€d0 12356.200
SECNDO 12356.000

PROFILE 1
PROFILE 1

PROBABLE MIMNIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED YO BALANCE WSEL

SECND 12356000 PROFILE 2 PROBABLE MINIMYM SPECIFIC ENERGY

e = —

1
i
B

JE—

SECND 12356.000 PROFILE 2 20 TRIALS ATTEMPTED TO BALANCE HWSEL
SECND 12401.,000 PROFILE | HYJRAULIC JU¥FP D.5e.

SECND iZ#Ol.GGD PROFILE HYJRAULIC JUMP D.5.

SECHO lééGOuGBO PROFILE 1 CRITICAL DEPTH ASSUMED

SECND 14600.000C PRIOFILE 1 PROBABLE MINIMUM SPELIFIC ENERGY

SECNO 14600000 —PROFHE—T—20—FRITALS-ATIEMAPFEB—TO-BALANGE -WSEL

SECNO 14600.000 PROFILE 2 CRITICAL DEPTH ASSUMED
SECNO 145600.000 PROFILE 2 PROBABLE MINIMUM SPECIFIC ENERGY
SECND -145600.8B6—PROFILE—2 —26 -TRIALS ATTEMPIED-TG--BALANCGE -W5EL - — -

-
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PROFILE ND. 2

e e e e e FLOBDWA Y- —WATER SURFACE ELEVATION-— ... ... _. SR O S N U RN
STATION WIDTH SECTIGM ME AN WITH WITHCUT DIFFERENCE
FT AREA VELOCITY FLODDAAY FLOODYWAY

FLOODWAY DATAs OTTAWA CREEK i
|
;
t

2750.000 L76. 1B8C. 593.9 593.9

i

'
H
§
1
'
!
1
f
b

- P

) 3.8 0.0 - U
, " —3600.000 ---Lll4e—-- - - 1850 —- 30T-- -—5960b4-~ ---5960b—-- - 050 - - - - .- e ——— - -
3610.000 BT 210. 3.3 597.6 597.6 0.0
3611.000 10. 52 13,1 600.1 600.1 D.0
--3612.000 - - - 10e- - --- Bdo—--—-136% - - - 600el—~--- 6001 - - 0ol o —ov e - - e e
, 3613,000 10. . T4 9.3 6039 -603.9 0.0 e e ————— e
3614,000 LC. - - 97, 7.0 62446 604.6 000 - DU S oY - ——— -

- -3615,000 -1358-- = —~BOHOHs—- — ~OoB-— - 605266056 -~ 0ol —mm—me e _— —_—— - )
5100.000 220. 1GBS. Dab 60547 £05.7 0.0 ,
6100.000 171 809 0.9 60547 60547 0.G "’

- 7350.000 L1258 - - - —-1950a—- - 4ob- — - 6068 -- - 606ed - - 0.0 S — _— — e e e "

! -7850.000 - 110 -228. 3,0 609.5- -609.5 ~-0e0 - - P —-
| 9350,000 30, - -90. Tab 6125 - 61245 0.0 X e e - . R
‘- - 108504000 - 64o- -~ —A1Fa—-~ 405 - —— -619eb- - —H1Fab— - Oul- ——— - - — N .
J 10859.000 173, 163. 3.2 62606 626.6 0.0 |
i 10869.000 10. 55 9.5 6281 628.1 0,0 ‘
10870.0230 10s --- — 79, -6e® -~ -63CaS — 63045 5.0 S, - - -
. 10880.000 60a -28%, 1.8 63Lob 63La4% 0.0 - - e - e -
. 12350.000 LT4. 6570 0.8 £31.5 63Le5 0.0 - — - -
, 7 123564000 -—4Be-— - - o~ T9s - bob - — —863298- ——632-B— — B0 - r e PR
: 12366.000 10« 52 10.0 633.0 633.0 0.0
, 12367.000 10. B2a 6e3 6360l 63601 0.0
' 12400.,000 15¢ - --- - 30a -- -5.8 63762 - —— 6372 0.0 e - - -

- 12401.000 1506 — - = 1360 — -3.8-- - - 640:3 -—- 640.3 0.0 e e o . e e ]
12‘9049000 600 4450 102 64006 6‘?006 0:0 - — - - _ _— — - - :
14600.000- - k03¢ —  — 103c -~ ~-B0l " — 54305« 643,5 - 0.0 e . !
15850.000 80 1275 401 654.6 65406 0.0 '

) 15851.000 59 157, 3.3 65506 655.6 0.0 ﬁ
- ---15852.000- - 5be ~-— 40e-— 3.7 65507 - . - 6557 0.0 0 R o - ‘

15853.000 - 5be -- - 143, 3.6 -655.8 . 655.8 — 0.0 - o et e e e - ) !

15854.000 660 - - LTb&o- -+ 300 e - 5560l .- 6560l 0.0 - S - e y

s 16600,000- - 9Bo— -——139. S 367 - 65bal ——  6560T——___ 00— - - B Iw‘

, |

|

- - - - e e —— o mnm - _ — . 1

) i o - T h B T Tt T - - |

W T i T T T T T T T T e T T e e - — T e e s - - |
!
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i L

3

S RL 3T

® SECNO Q CWSEL DIFwSP DIFASX DIFKWS TOPWID XLCH I'g.
- 12400.000 315.00 635.26 0.0 1.30 0.0 1500 225.0C | e
- 12400.000 470.00 636050 1.24 1e24 0.0 15.00 2258000 | '®
e 124002 000 — —5 28000 ——63T 2k ~OreT-k 1-e-15 0e-0 ~15200- — 226400 o
® 1 2400.000 670 .00 639.58 2.37 De 35 0.0 1500 226000 5 ®
|
b 12401 a000-—3 15 0 00 63T o 15 e Cel— 2053 Do O 15200 - — —-53.00 — T
@ © 12401.000 470.00 639,70 1.9t 3.20 0.0 15.00 50400 ®
] % 12401.000 520.00 64GCo28 0.58 3.07 000 15000 50000 -

T 12461 0000 — 670000 ———6 42w Dl ——— Lo Th 2o 44— Be0— - 15e00 —— - -50+00 - _— e
e @
| 12404000 315400 637.99 040 0020 2.0 60.0C 90.0C !
124042000 —— 4704 00— 639497 LeBT-— — D26 u B ~60 06 —————98+00 - o -
® 12404000 520000 64C.55 0.59 D.28 0o0 650000 9G+ 00 ) ®
¥ 12404000 670.00 64235 1.78 J.33 0.0 6000 90,00 )
| t2R0%-000  eTo- 2035 _ 9. 60 70 _ o
.l * 14600000 315.00 642017 0.0 4.78 0.0 40,03 1458400 "
~ . % 14600.000 470.00 64339 0ab2 3042 DaD 63.76 1458400 : -
Lo % - 146004000 - 520,00 -643554 -~ Cok5 — - 24IB ——~ Beb--— -65T3 - 45800 s - e
® ° 14600.000 57000 663,92 0.38 1.57 0.0 B4o33 1458.00 - b ®

e
= --15850.000 -— ~315.00 — --654.05——— - G20 — ——11 528 —- —Be0— - - - 73202 -- -1-B69200 —_ - s e = T
® 158504000 470.00 654452 0,46 1113 0.0 9lelk 1869.00
. 158504000 52070 654054 Oel2 11.10 0.0 95407 186900 | [
- 15850000 -670.00 - 654297 -~ — 0434 - - — 11505 — = ~Bg0----- 109a35- - 1869 00— oo e e
@ 15851.000 315.00 654.91 0.0 0.85 0.0 55436 26400 o
o - == 158514000 - - 47000 — 65504l ——— -0 56— e 35— B0 - - - 58,20 — -264=00- R
P 15851.000 520000 655461 .14 0.97 0.0 58.91 264.00 I
o 15851.000 670,00 655499 0437 1.01 0.0 60,76 264000 Al @
15852 .000 315.00 654099 0.0 0,09 0.0 49.77 96,00 E
e 158%2.000 470,00 555457 0.57 0.10 0.0 54,62 26,00 '-]9
;- — 158524000 - -528400 —— 655 Tt —0ol5 — - Bl -——Bs0-+ —~ 55288 —--96.60 — ——— e
® 15852000 670.00 656411 0039 0.12 0.0 59.22 96.C0 |1 °
!f.——* - 158534000 - - 315000-- —H55v32— — -— 00— ——Go32 G- 2.0 50—~ — -1-2.80 ) e N
_ 15853.000 47000 65368 0.37 011 0«0 55.66 1200 : |
@ 15853.000 52000 655a77 0.09 005 0.0 56.33 12.00 1 @
|,z - — 158530000 -678e00-—6564ll- - - D03b— 006 ——eOaD = - 59027 1200 e i
.;;' 15854.000 315.00 655.52 0.0 042G 0.0 52,03 88 .00 }.
e — 158544000--— 470400 -———656.00- Dot —— ~0o3I2—-- 0el---nee --63.80. .- —BB-00 -- - e ———— s —— e
! 15854.000 520000 656413 0.13 0e36 0.0 67,09 88+ 00 N
e 158544000 570400 656056 0.43 045 0.0 77.58 83400 l".
‘ &
166000000 315.00 655.95 0.3 0a43 0.0 52049 498400
®: 16600.000 470.00 655¢57 G.63 0.58 0.0 88.96 493,00 « @
" i1 66000000 —— 520608 — 65605 —— e kT - - ——Dobr2——r o GaD - 98422 - —498.00 — _ e
., 166004000 67000 657.23 049 0068 040 102.00 498.00 °
| ? )
-
..s: SUMMARY OF ERRORS
S T - T T Tt e
1
® ' CAUTION SECNO 35114000 PROFILE 1 CRITICAL DEPTH ASSUMED
| —-CAUT FON  —SEENE---36 11 800—PROFEI-E-— —~PROBABEE—MENTMUM—S PECTFIE—ENERG Y-~ m ——
. CAUTTION SECNDO 3611.000 PROFILE 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
® ] CAUTION SECNO 3611.000 PROFILE 2 CRITICAL DEPTH ASSUMED
L. _cAUTION  SECNO-—36 080~ PROFIE-—2-—— PROBARLE—MENEMUM ~SPECTF G ENERGY —  ~ - - e ;
CAUTION SECNO 3611.000 PROFILE 2 20 TRIALS ATTEMPTED TO BALAMCE WSEL
. CAUTION SECNO 3611.00C PROFILE 3 CRITICAL DBEPTH ASSUMED
- T T LR TLNY Ao LI | = R B e FfeTA M T BTAITRIIM CACDTTET,S CMOT Yy



(VT

‘i CaUTION
f CAUT ION
’ CAUTION
Ll

—CAUT10N

r

CAUT 10N
CAUT TON
CAUTION
~ CAUTION
- CAUT-ION
CAUT ION
CAUT ION
-~ GAUT-FON
CAUT ION

1

CAUTION
CAUTION
CAUTION
CAUT ION
- CAUTION
—-CAUT-ION
CAUTION
CAUT ION
CAUT LON
CAUTION
CAUTION

K

‘LA-A_

[

.ooo____ooooo_o'd'i'iooooooood

CAUTION
CAUTION
CAUTION
CAUT LOM
CAUTION
CAUT I[ON
CAUTION
CAUT ION
CAUT ION
CAUTION
CAUT ION
CAUTION

CAUTION
i CAUTION
CAUTION

-~ ~-CAUT-ION
CAUTION
CAUTION
CAUTION
CAUTILON
CAUTION
CAUTION
CAUTION
CAUTION

— GAUT-ION
CAUT ION
CAJTION

-

— -CAUTEON:-

P 4

r**CAUF{.N --SECNO

SECND
SECND
SECNO

SECNQ

SECNQ
SECNO
SECNO
SECANO

- SECNO

SECNO
SECNO

SECENO - -

SECND

-SECNG

SECNO
SECNO
SECND
SECND
SECND
SECNO
SECHO
SECNO
SECHNO
SECHND
SECNO

SECNO
SECNO
SECNO
SECND
SECNO
SECNO
SECNO
SECND
SECNO
SECNO
SECND

SECND--

SECNO
SECND
SECND

SECHNO-

SECNO
SECNQ
SECNO
SECNO
SECNO
SECHN]
SECNO
SECNO
SECND
SECND
SECND

36112000 —PROFLLE - - 3— 20 TRLALS—4

—ATTEMPTED. TO..

3611000 PRIFILE 4 CRITICAL DEPTH ASSUMED
3611.00C PROFILE 4 PROBABLE MINIMUM SPECIFIC cNERGY
3611.000 PROFILE 4 20 TRIALS ATTEMPTED TO BALANCE WSEL

3612005 — PROFILE- 4 -- CRITECAL-—DEPTH-ASSUMED - - ..

7350.000 PROFILE 1 CRITICAL DePTH ASSUMED
7350000~ PRGFILE -1 PROBABLE MINIMUM SPECIFIC -ENERGY -
7350.000 PROFILE 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
7350.000 PROFILE 2 CRITICAL DEPTH ASSUMED

---1350-000 -PROFILE-——2-—PROBABLE MINLMUM--SPECIFIC- ENERGY. - -
7350.000 PROFILE 2 20 TRIALS ATTEAPTED TO BALANCE WSEL
7350.000 PROFILE 3 CRITICAL DEPTH ASSUMED
7350.000-- PROFILE- 3 PRIBABLE- MINIMUM-SPECIFIC. ENERGY
7350, OUO PROFILE 3 20 TRIALS ATTEMPTED TO BALANCE WSEL

18859 O&O~HP&OFELE~-+_ GRITICAL-DEPTH ASSUMFOvﬂ*“m~5-~‘

10B59.030 PRIFILE i PROBABLE MINIMUM SPECIFIL ENERGY
10859.,000 PROFILE 1 20 TRIALS ATTEMPTED TO BALANCE “SEL
10859.000 PROFLLE- 2--CRIVIGAL DEPTH ASSUMED - -

i0859.000 PROFILE 2 - PROBABLE MINIMUM- SPECIFIC ENERGY
10859.00G PROFILE- 2 20 TRIALS ATTEMRPTED TO -BALANCE WSEL
10859.00C ~PROFILE- -3-- CRITICAL DEPTH-ASSUNMED-- -
10859.000 PROFILE 3 PROBABLE MINIMUM SPECIFIC ENERGY
10859.,000 PROFILE 3 20 TRIALS ATTEMPTED TO BALANCE WSEL
10859,000 PROFELE - 4 CRITICAL DEPTH ASSUMED

10859.000 - PROFILE 4 PROBABLE MINTMUM SPECIFIC ENERGY
10859.000 PROFILE &4 20 TRIALS ATTESPTED TO BALANCE WSEL
12356.000 PROFILE 1 CRITICAL DEPTH ASSUWED

12356.000 PROFIL: 1| PROBABLE MINIMUM SPECIFIC EMNERGY
12356.000 PROFILE- 1 20 TRIALS ATTE-LPTED TO- BALANCE WSEL
12356.000 PROFILE 2 CRITICAL DZPTH ASSUMED

12356.090 PROFILE 2 PROBABLE MINIMUM SPECIFIC ENERGY
12356.000 PRGFILE 2 - 20 TRIALS ATTEMPTED TO BALANCE WSEL
12356.000 PROFILE 3 CRITICAL DEPTH ASSUMED

12356.,000 PROFILE 3 PROBABLE MINIMUM SPECIFIC ENERGY
12356.000 PROFILE 3 20 TRIALS ATTEMPTED TO BALANCE WSEL
12356.000 PROFILE 4 CRITICAL DEPTH ASSUMED

12356000 PROFILE 4 PROBABLE MINIMUM SPECIFIC ENERGY

12356000 —PROBFILE -4 20 TRIALS ATTEMPTED J0.-BALANCE WSEL -.
12431,000 PROFILE 1 HYDRAULIC JUMP D.S.

12401.000- PROFLLE -2 HYDRAULIC-JUMP DeSe - -

12401.000 PROFILE - 3 HYORAULIC JUMP DaSe -
14600000 - -PROFILE--1 CRITICAL DEPTH--ASSUMED - - ---
14600.000 PROFILE 1 PROBABLE MINTMUM SPECIFIC ENERGY
14620.000 PROFILE 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
14630.000-—-PROFHLE- 2 CRITICAL DEPTH ASSUMED

14600.000 PROFILE 2 PROBABLE MINIMUM SPECIFIC ENERGY
14600000 PROFILE 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
-14600-000-—- PRBFLLE- --3----CRITICAL DERTH -ASSUMED. -
14600.00G PROFILE 3 PRIBABLE MINIMUM SPECIFIC ENERGY
14600.000 PROFILE 3 20 TRIALS ATTEPTED TO BALANCE WSEL
14600000 - PROFILE -4 - CRITICAL-DERTH. ASSUMED - -
14620.,000 PROFILE 4 PROBABLE MINIMUM SPECIF[C ENERGY
14600000 PROFILE 4 20 TRIALS ATTEMPTED TO BALANCE WSEL

BALANCE WSEL- --ooee .. .

- —

'
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® OTTAWA CREEK
.iL SUMMARY PRINTOUT TABLE 150
5 _— _ .
.ﬂ : SECNO 9 ChSEL DIFWSP DIFWSX  DIFKWS  TOPWID XLCH
- - 27504000 - - -~62 5000 58I 232w w0 olrrmeem e Da O e 2e b8 . B24T2—— 343700 e e
.t 2750.000  605.00 593,74 0ol 0.0 ~2.26 91.1C  3437.00
. 2750.000 685,00 593.89 0.15 0.0 ~2a11 93.78  3437.00
e 2750000~ ~—898 s 08594525 036 — DO = b e TS 102421 - 3437.00.
® 3600.000  425.00 595,79 0+0 2.47 9.0 82,20  B75.0C
------- 3600 +000-——605 «06————596 «-25- Outirs 2052 040 —109<4b—— _BT5.00 S
° 3600.000  685.00 596442 0,17 254 0.0 114437 875400
3600.000  890.00 596,80 0437 2055 000 129.07 875400
° 3610.000  425.00 596435 0.0 1,05 040 T4.80  473.00
3610.000  605.00 597.37 0.53 1012 00 84,05  473.00
J —---3610.000 ~6B5.00----597056 -—-—Oold ~ —Lok3-——-Bedoe -BF 225 ——473<00 e ———
o 3610,000  890.00 597.96 0,61 1017 0.0 94.37  473.00
I .+
- 36114000 - ~425.00 ~ -59BeT2— -  OaO-— — - 0BT ——-—050 - —--1-0a00 — 1-20.00 SV -
@ G 611,000  605.00 599.75 1.03 2437 0.0 1000 120.00
% 3611.000 685.00 602413 0+39 2058 0.0 10400 120400
=~ ~%— -3611.000 890,00 —60Fel3- - —— 6099 —— Bakb- --—— 0o - 10000— - - 1:23+08- e
o 3612.000 425,00 599049 0.9 0,77 0.0 10,00 1.00
=== = 36124000 -~ 605,00 —-599 4TS ———~Go?d ——= 0680 - ===0aO0——- - 10c80—-——+o06 —— - - .
P 3612.000  685.00 60010 0035 -0.04 0.0 10.00 1.00
L% 3612.000 890.00  601.00 0.90 ~0413 D0 1000 1.00
) - 3613.000  425.00  601.15 0.0 1,66 0.0 10.00 100400
L f 3613.000  505.00  603.00 1.86 3.25 0.0 10.00 10000
- — 36134000 - 585,00~ —603789—— -0 eB9——— ~FuF9 - B —— 100 00— —1-00-+06 S — - —
o 3613.000 890.00 605043 1.53 4at3 040 10,00 10000
| om —3616.000 - ~425:00 60125 —— B 0ok G —Bg O —-18a00- — - - LeDE— e
| 3614.000  605.00 603,38 2,13 0038 0.0 1000 1.00
"’. 3614.000 685,00  604.63 Le24 0.73 3.0 10.00 1.00
|-+ ——36144000 - -390+ 00-—-—60Te3l———=-2sb9-— ~~Lc B9 —0s0 10000 —1-+-00— e
|
¥ ,
0 3615.000  425.00  602.18 040 0.93 9.0 130,23  165.00
e —=3615.000  605.00-— 684wk -2 02— e QDo Ok 330 B2 —— 165+ 00— I
) 3615.,000 685,00  605.63 Le21 1.01 040 134454 1654 00
L 3615.000  890.00  608.35 2472 1,04 Co0 137,50 165400
j 5100.000 425.00 602.29 0.0 0.10 0.0 160462 574 D0
o 5100.000  605.00 60447 2.18 0.05 0.0 208.07 5744 00
| e - 5100.000 - - 685200 —— 605y bT-— —~—Lo2 BB QB O— ——2 190 9% 574-4-30 ————
P 5100.000  B890.00 608437 2.10 0402 0.0 24670 574200
|
= —61003000- —42-5H0-—-—502+5 09 9 .23 Qo0 119 eF5—-—876 -390 S —— SR
. 6100.000 605400 504455 2.04 0.08 0.0 145 . 64 876400 |
"% 6100.000  685.00 605472 tol? G+05 0.0 170.79 876,00 J
- 61084600 - -890.08 - -—608.39-——— 2ebB—— — 002 BaB - —223595 — --BT660 T
@ . 7350.000  425.00  605.37 0.0 2.85 09 18295 1050400
f o 5 -7350+000 —685+30———60 6465 1528 2 A G g O A 22 0 12— 165000 ——
' & 7350.000  685.00  606.31 0o l6 1.09 0.9 125038  1050,00
0 890,00 60838 1.57 ~0.02 0.0 148.49  1050.00

7350.000

- .

—



® . SECND Q CASEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
| .
'Y 78504000 425.00 608a97 G.0 3.60 0.0 102.86 711.00
‘ 7850.000 605.00 609.35 0.38 2.70 0.0 107.34 711.00
- -+ -718500000- 68500 — 66T Db — Gl F— —Red 3 080w —10F262 . T11=.00 e e e - ——
.l 7850.000 890400 609.n3 0.09 129 0.0 1L0a65 711.00
;77 7T 79350.000 - 425000 ~—bl1eSl——— -0o0 - - --2aB4  ——-0eB— —~ —-2324T 1057000 e — — —_ SR
o $350,000 605430 612e24%- 0.73 2.90- - 0.0 29.27 1057000 = ~——mmvcoe oo e e - -
) 9350.000 685400 612047 0.23 2.93 - 0.0 29.94  1657.00 - - e - - e -
',*f- o935 0- 30 B398+ kB I B e D B B TG 00O - - 32447 105700 — — e s ————
® o 10850.000 315.0C 6518476 0.0 7.25 0.0 43,05 1329,00
. - 10850.000 - - 4734686~ —-619640 - - ——Dobb——Fg 1o mealeld — - —— 58425 —_1.329,..00- - e e — -
PY 108504000 520.00 - -619.04 0.2% Tal7 = = -0a0 - = - 63,95 - 1329400 =+ soeme o oo o o - - — - -
, - 10850.000 687G .00 520426 0o42 6073 - 8.0 73492 - 1329400 - como——m e - e
/0 o e ~ . L . o o
o * 10859.000 315.00 625412 0.0 7.36 0.0 13C.01 T46.00
. ¥ 10859.000 470,00 626049 0037 7.09 0e0 171.73 746000
- 10859.000 - - 520000~—626057-—— - 0608 -~ 6093w 00 m-—-178.00— - T46-00— U .-
® = 108594000 - 67000 - 626069 -~ -0412 - 6063 - - ~-Dal - ——1TBa56- - ~T4Ho00 ——rmmme L e -
e -~ 10869.000 - - 315500~ -—62F05T —— - — Bo0—d o 45— 000 - —100 00 e 214e00— e -
P b L0869 .000 470000 628,03 0045 1«53 0e0 10.00 214.00
* 10869.000 520,00 628.14 0.12 1057 0a0 10.00 214.00
B 10869.000 670.00 - 628458 - -- 0o44 1:89 —— —060- 10.00 214200 - e - .
@ | 1087G.000 315.00 628419 0.0 0o 62 Ou 1050 28040 e - -
¢ |~ —--10870.000  -470+08--——529485-— - — Loh6-~ - —-1leB3— 0ol -- 10000 - 28040 . S
;.,,_ L0870.000 520,00 63051 0.66 2.36 0.0 1000 28440
s 10870.000 570.00 632,13 1.62 3.55 0.0 10.C0 28.40
":1.-‘ L0880 .000 315000 - 628,82 --- -- 0.0 -- - Dot -—-——0Bo0- - -46658 - BleOO —wm e - e e -
g 10880,000 470.00 630.68 1.86 0682 - ---040 56486 BLleOO— oo oo ema—en oo o — e -
s 108802000 - - 52000 — 63ke36 -—— 0068 - - —0o85 00 - — 6000 — - - 8100 e e e
:. [ 10880.,000 670.00 633.1C 1o74 C.97 0o0 60000 81.00
 —- 2123504000 - - 315.00 - —629v02 ——— 0ol — 042 1— 0e0—  16le58-—. 286400 e e .
f: 12350.000 470.00-- 630.82 1280~ — DolS —-- Ge0--- L1TLe00 -~ 286400 o o e e e
.-:- 12350.000 520.00 - -563le43 - 0a66-- . . Bel3d. 0,0 17446 .. 286.00. ... — - = R T b -
i 123500000 - - 61000 - 633220 - —— lo72—— — -Ooll-— — 0.0 . 183.47 _._2B6.00. - - i e -
®" =+ 12356.000 315.00 63148 0.0 2246 0.0 18.33 390,00
l'-\‘ e 12356.,000- - 47000 ——_. 63256—— lod8--c: i lodb— 0a0 . _4loebl._ - 390400, — T, .
'l % 12356.000 520,00 63280 .- 0.24 la32 - -—0e0 . 474560 390400 cao o _ .o
.;1{ % 12356.000 £70.00 63326 --- 0.%6 006 - —0.0 - 50400 390000~ e - . ]
ll; 12366000 315.00 632.68 0.0 La19 0.0 10.0C 41,00 ST T C
® :} 12366.000 470,00 632.90 0.22 0034 0.0 10.00 41.00
L 123664000 - - 520.00 —633.02 —0alZ— 0022 (40 - em 10400 . 41e00 — e X
® 12366.000 570.00 633.16 Oal- —0e10- - . . 0.0- 10.00 41.000. e . ] . i
1 123674000 — —315.00——633+46——— 0.0 — — — 0+T8—~ 0.0 10400 83.00. i
| 12367.000 470.00 635.26 1.80 2436 0.0 10.00 83.90
® | 12367.000 520.00 636406 0.79 3.03 00 10.00 83400
- -12367.000—-—670000 638063 — — 2057~ 504T- - —— 0.0 1000 83400 — — e
. '
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g~ ERRGR -CORR ~=— 0150 2-9.03 -

T e
SMARINRANIRII

‘ HECZ RELEASE DATED NIV 746 UPDATED JULYLST79
"

MOOIFICATION - 50951052933

I
I
v
1
'
1

| e — B I - e _ B
| NOTE- ASTERISK % AT LEFT OF CROSS-SECTION NUMBER IMDICATES MESSAGE IN SUMMARY OF ERRORS LIST
! OTTAHA CREEK |
‘. SUMMARY PRINTOUT TABLE 150 '
3 i
1 Tt T o - - - T T T T e K
. SECND XLCH ELTRD ELLC ELMIN Q CHSEL CRIWS EG 16K S VCH AREA LOLK |
|
] 1,
- - 27504000 343780 ———— 340- -~ —~€wl-— -- 591l-e50———425500- - - 593532 - Do~ 59Be I ——32alede 3426 -130220- - TH4a62 -
. 2750.000  3437.00 0.0 0.0 59150 605.00 593.74 540 593 .94 32.10 3466 165.97  106.73
. 2750.000 343700 0.0 0.0 591 .50 585,00 593.89 0.0 564,11 32.56 3.83 179.73  120.04
~ - - 27504000 3437200 - -~ Qe0—-—— 540~ ——5% 65G———890290 - --584025 - - - o059 4e52 o 32436 - — bog2lo Z1beS4 -~ 15647
3600.000 875.00 0.0 0.0 591 6C 425.00 595.79 0.0 596.09 21.70 4460 121.72 8076
- 36004000 375,90 --- Owd--- -~ 0o~ —-59) bl --— 60500 - 596025 — = ~Do0---——=-536561 =~ 30, 13— 5025 ---—166e16- —110421
3600.000 875400 0.0 0.0 591 .6C 68500 596,42 040 59680 30.54 5045 185.18 123.95
3600.000 875,00 0.0 0.0 591 . 60 890,00 5964 80 0.0 597.21 31.79 5.93 230412  157.84
| 3610.000 473 .00 0.0 040 593420 425400 596485 0.0 597.03 17.61 3.9C 152,02 101429
N 3610.000 473 .00 0.0 0.0 593.20 605+ 00 597437 000 597.61 19.29 4.51 194.01  137.74
S e~ ~3610.000 - 473406 ———-GeG—-— Dol — —-593526——— 685200 ——-59T 56 - - - -0uO- 59708220036 — 4o 19— —-203<53 _ 15181
3610.000 473.00 0.0 0.0 593,20 890.0C 597.96 0.0 598.29 2286 5041 246.61 186414
— 36110000 — - 120000 — - Qud——-- 046 — —593.60- 42590 — 598072 - 598072 - —-600064— 2068001-- —— Llolb——m-B3Falb -~ 2961 -
£ 3611.000 12020 09 3.0 593 .60 605. 00 599,75 599.75 6C2.17 188.05 12.48 48,48 44412 |
% 3611.000 120.00 ) 000 593,60 685400 600.13 600413 602.79 186.68 13.09 52.34 5014 !
ek - 36114000 - 120420 — — ~-0ud— - - -~ -0a0— — -593 66— - 890200 - - 6Glel3 501el3— - 604030 —llbob3d 16229 . — 62429 67400 !
, 3612.000 1.00 511.00 614.90 593 .60 425400 599 .49 0.0 600.83 132.07 9.31 45,66 36.98
. - 36124000 - - -1+00— - 611400 ——H14w90 —— 593,60 - -—605.00- --599975. - 59%ebb 60220 — 233086 --12.56 4316 39.56
- 3612.000 1.20 61100 61490 593.6C 685 GO 600410 600.04 602.87 255,97 1337 51423 42473
o % 3612.000 1.20 61100 614090 593. 60 890,90 ' 60100 601.00 604 . 52 307.02 15.06 59.09 50479
- 3613.000 100430 611400 614490 593, 6C 425.20 601415 0.0 60192 65.75 7.05 6029  524C2
. 3613.000 100« 00 611.00 614090 593. 60 505.00 603.00 0.0 60408 10024 3.34 72.58 50443
- - 3613.000 - 190400~ 611000~ —-b14090— 593460~ 685,00 - 603,39 Oule 605222 — 148432 - . . 9026 __ 14400 - 56425 . |
; 3613.000 100.90 51100 614,90 593 . 60 890,00 505043 0.0 607.67 250438 12.03 74.00 56.25 |
| i .
N -36144000 - - 1600 ---—=—-0eD == ~——De@---m-593 60— —£25000— -601e25 - DelmebOleRb—— 3T Tb 6459 _63.49. _ 63416, .
b 3614.000 1.00 00 0.0 593.50 605.00 603.38 0.0 604417 29.10 7.13 84¢35 112.16
3614 .000 1.00 000 5.0 593,60 685400 604.63 0.0 605.40 23.67 7404 97.25 140.78
b - — 36140000 —~—}e00— —-B0oB- — --- - Fe0 593 60——890s00 — 60731l - — — Du0— 608+11- L Fee T3 TalTe ——126elO0—— 21136 .
‘
N 36154000 165.00 0.0 0.0 594 .00 425,00 602.18 0.0 602.22 132 1a87 409,62  315.12
. - - 3615.060 165000 - Q0B --— 0ol 594,00 -— —605e00- — 604042 - -0uO-—-——60betlim  0aB85. — 1457 —.703..75-. ..655.88
| 3615.000 165,00 0.0 0.0 594,00 685.00 605.63 0.0 605, 65 0+60 Lol 866,27  885.32
.| 36150000 165.00 9.0 DaD 594,00 890400 608.35 0eD 60836 0o 35 1.30 1237.60 1501.21
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10K=S VCH AREA «G1K @
. \'
® 5100,000  574.00 040 0s 0 595,20  425.00  602.29 0.0 602 32 2400 1.86  442.59 300460 e
~ 5100.600  574.00 0.0 0.0 595.20  605.00  604.47 0.0 604048 0.77 le4l  828.01  690.01 i
A= == 51004000 -~ 574000 ~-Fal - ~——0u0 - —— 595220 ~—--585200- -- 605467 - .- -0s0 605468 0u48. . 122 1084486 9B9.lb. _
o 5100.000 574,00 0.0 0.0 595.20  890.00  608.37 6.0 60835 0423 0.99 17160z 1B75.67 @
(-] K
e — 61804000 - - 876400~ Qe+ ~Bu0 - 598430425030 60251 -— -~ 0.0 602055 —fral9 - 20l? 359282 207454 .|
' 6100.000  BT6.00 0.0 0.0 598.30  605.00 60455 00® - 604057 -~ —=-1a68 - LeBl  624a01 -467.04 '®
! 6100.000  BT75.00 - 0.0 040 598.30  685.0C  605.72 000 - +605u74--— - 1404 - lebl -- B8G9.0T 670645 |
! S m—— 6100000 - - 816,067 - - Tl — 000 - - =598 367 = 3H0% 00 =608 <35~ Oel - - —50B+40 Dot - 1833 - 1344404 —1304.4% i
, .
® ' 1350.000 1950.00 Ced 0.0 602210  425.00  605.37 605437  6G6a63 154097 9.01 47417 3414 ®
f % 73500000 - 1050.00-~ - - 823 - —D a0 502sk0 —— 605w 00— 606265 - 650665 —60F b0 63297 .- T039 —— . L2%eTb — 15064 .
.‘ 7350.000  1050.00 0.0 0.0 602510-  685:00 - 60648l 60668l -<m ~607259 —-64eIB - - Tabb - 149,59 84,97 ' ®
-~ 7350.000  1050.00 - 0.0 040 602.10  890.00-- -608e38 - - -0e0- - - 6080601618 - —-G4oBl. - — 366405- - 221426 {
e e e e e . o — — —— I |
® '1 7850.000  711.00 0.0 0.0 504210  425.00  608.97 0.0 509,16 15,04 3.92 166479  109.53 ®
o 7850.000  711.00 0.0 0.0 604410  605.00  609.35 0.0 50960 18.82 4e67 206485  139.46 |
M —— - -7850.000 711400 ———- 0e0- — 000 684016685500~ — 609054 - 0p0n o 5090BlomlFel9 - . 4485 . 22729l 156439 = ..
. 78504000 711400 - ~0.0:- - -~ 0o0 - 604c10 — 890400 --- 609:63 - 0a0 ~—--6L0eDbrr=29031- ... 6508 - 237255 . 164440 -
@ o o ) ; ~ T __ _ L
4 9350.000 - 1057400 « - Ou0— <= 00— 60T0kO-——25e8C——- 6LLe5] - -  —OaOebL2e20— — 62439 - — 6468, —— 64230 _53.81 .
° 9350.000  1057.00 0.0 0.2 507.40 605,00  612.24 0.0 613.14 62402 7T.64 83.56  T6.83 ®
, 9350.000  1057.00 0.0 040 607240  6B5.00 612447 0.0 61347 6%+ 90 Bal2 90.28  85.03
| 93504000- 1057500 - —Bel- — - - 0e8 - — =607 40-— 890000 - 613233 - — GoO o 6lb4abl 54297 - BatB . 11T+18. 120.04 3
¢ 10850.000  1329.00 - 0.0 0.0 615050  315.00-  618.76 000 -6L9aLl3- - 41e08- - -4e92 - —69.61 49415 @
— -188504000- - 132900 - --—-0a0=— ---0e0-— -6515a50———470=00 — 6519440 -- - Da0-— 619..85 38497 5.58_ _.102.02_. 15.28 '
| 10850.000  1329.00 0.0 0.0 615.50 520000  619.64 0.0 520409 35,69 5.60  116.70  87.04 ¥
@ 10850.000  1329.00 004 Go0 615.50  670.00 520006 0.0 620,58 36,83 6.15  145.63  110.41 @
o o . e L i L N _ e . )

- -% 10859.000 746400~ - —-0e0 —- - 0a0 - -- 622090 - 315200 - 626012  626al2——- 626457~ 82406 . 623 .- 9393 _ 34.77 g
® ' - 10859.000  746.00 - 0.0 0.0 622.90  470.00 626049 626049 _ 626,90 ~—— T3.88 .. bo54 . 149458 -. 54.68 ®
' % 10859,000- - 746+00- -—- Q.0 000 622290 520500. -~ -62657 - 626057 626099 . T4oB82 . .___ baTl.. 16327 ___ 60a12 ‘

° J 10859.000 746,00 0.9 0.0 622.90  670.00  626.69  626.69  627.20 91,37 7463 1B4.60  10.09 °
_] L
N 108690000 - - 214900 —— -0u0——— --000 - 62240~ 315200 - 62757 OeQce 62802l 65462 - _6:40_ _ _69.23. _ 38489 .

: . 10869,000  214.00 - -0.0 - 0.0 - 622440 -~ 47000 628403 -~ 0.0 . 62921 - 115470 -. BT - . 53.78 .__ 43.69 '

@ . 10869.000 .. 214,00 --—0.0. - . 0.0._. .622+40._. 52000 628414 - 060 — 629454 _ _133.82 . _.9.46. 5695  _ 44,95 ®
S L0869.000 - -214900— - — - 0e8— - — —~ 00— . 622040 — HTL00 —— 62858 . 0e0 . 630.56 . 181.90 11229 59033 _.  42.68 _
o 10870000 28040  632.40 627,40  522.40  315.00 628419 0.0 628.69 47492 54568 55046 45450 K
-~ -10B704000- - - - 2B.40 — 632440 621040 622040 - —470.00-..- -.629.85 0.0 . 63CaSL . 54.28  _ __$.52 __ _12.12 __ 63,79 .

' ..10870.000 28.40 - 632.40 - 62T.40 . 622.40  520.00- - 630451 020.- - 63Lal9— —. 53.38. _ _6s6l. __ 1Bs61 _ Tlol7 ;
o 10870000 28.40 - -632.40  -627.40 622040  610.00. 632413 . 0e0.-—._632.91. . 55.82. . 7.07 ....9%4e32 _ 39.68 @
: 10880.000 81.00 0.0 0.0 622,40 315,00 628,82 0.0 628492 5. 8% 2.93 154467  130.29 |
o 10880.000 81.00 0.0 0.0 62240  470.00  630.68 0.0 630.76 3.73 2.84  248.50 243427 @
f ... 10880.000 - 81400~ — —0s0-—— - Oe0—— 622440 520.00 — 631236 . 00 _A3Lak& . _ 3a.lh . ____2.76 __288.264__ 293.57 _
- 10880.000 81.00 - 0.0 S 0.0 - 622040 -.67000 — 633010 .  DeO—- -.-63301T- 2,26 . . .2.67 ... 39289 . 445445 .
-i.-,l ] . _ . L L . .. e e e e e e - e e - [ -
f e 123504000 - 286490 —— - 0a0ormmimOu O —m 62390315000 . 629402 00 62908 5, 87 2.41_ _ 243.58._ 134.66_ _ _|

12350.000 284400 0.0 0.0 623.90  470.00  630.82 0.0 530.84 1.48 1258  542.47  386.73 '
@ 12350.000 286400 0.0 000 623.90 520400  631.48 0.0 631.50 1,064 Le42  656.67  510.78 B
¥ o 123502000 - 285200 —— =000~ 040 - 623090570200 £633.20 — 0.0~ 633.21 . 0.55 . _1.20_ .__964e45 _ 905,32 _ . |
.11 _ o : o T T o |
il-l L T o o o _ ” ) T T
§2 - 7 - o ST T - - T l
g S
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| SECNO XLCH EL TRD ELLC ELWIM D CWSEL CRIWS EG LOK%S VCH AREA LOLK @
*  12356.000 390 .00 00D 0.0 628 .00 315.00 631448 631648 632,74 156093 9. 00 35.65 25.15 °
% 12356000 390.00 0es 0.0 52B.00 470000 632 .56 632.56 633. 64 93.23 8.69 68 .47 48.68 i
3 et 1235 b6 00039900 5D 03 628550 520000 - 632280632480 533,85 86.33 B.0.7.] 79.15 55e97.. .
¥ 12356.000 390,00 G0 0.0 528230 670400 533,26 633,26 634,38 85,60 9432 101 .84 7Z.41 e
|
| 12366 2000 v —tLl-6 00 oG e e O 62620 3150000 632068 . Do 633033 T0a1Y o 624D bBa5B_3TbD
| 12366000 41400 D0 C.D 626090 47060 632290 0.0 634,23 138,60 9.26 50476 39,92 @
1 12366.000 41,00 0.0 000 626090 5200 00 633402 0.0 634,58 159,12 10.00 52 .00 41.22 X
\ - 2366 5 0004100 ~~ — 0l - ' - - B0l — D525 I b IO LGB 3 ol B 0o —— B35 Hl .. 245.28 . 12455 53639 -4 labG .r
12367.000 83,00 542450 632,90 626090 315.00 633.46 0o0 634,06 106064 6421 50475 30450 | ®
=1 23672000 ——= B3 1 0O0——-642-50 53290 PRy TG0 D35 0 26 e o) 0 Dot 35 BB 502D - DraB Lo Tra el 650 6T e
] 12367.000 83,00 642050 £32.90 626090 520400 636406 0.0 636068 4Bob?2 6031 82, 37 14457 '®
P 123670000 83,00 542450 63250 526030 67000 638,63 0el 639,23 41.37 5420 108. 104016 .
12400 0600 226000 0.6 0.0 630.00 315400 635 .26 CeO 635. 68 50677 5023 60423 44.21 '®
, 12460 .000 226,00 0.0 0.0 530,00 470.00 £36450 Ce0 637,05 51075 5096 78.92 65.33
e 172480000 - - —226%00 « ~— - @of s - oD 630 OO 520 030 - ~ -~ 63 T-g2d e e Doy o6 I3 Ta T3 4ta33— 5.8l -~ BA53 - -TBalO --
12400.000 226.00 0.0 GuO 530.00 67000 633,58 0.0 6430 G2 29.31 5a36 125405  123.75 . ®
L 24019000 © ~ ~50-00— “~637 080~ -635308 ——630+30——-315+00 —— 437279 —---~0uD 63T 95— 1245h o 3o 2k - —9Ba2b - BB - |
. % 12401.000 50.00 637480 635,00 630400 47000 639,70 0.0 639,92 13.86 3.70 126.93 126427 °
4 % 12401.000 50.00 637080 635,00 630000 520000 640028 0.0 640051 14.21 3084 135056 13794 5
e« 12401000 - - -50480-— 637 eB0- — 635:00 - 638,08 ——670s88 —- 642002 - —0 2@ 642029 1482 — - bolbho— L6l eb5-- 17407 ~ <! |
l[ ‘l
! 12404 -000 90.00 0.7 000 630,00 315.00 637099 000 638002 1.23 1.60 291.21  28B3.93 @
o= 1 2404 ,000 - --——98 400 - e e BB DO~ g T 0D - - 639697 - - —DeD 640000 —d 0 05— — — ] o T2 e F0 69 - 458470 . .
, 12404 000 90.00 Ga0 0.2 53000 520400 640056 0.0 640059 1.01 1.75 445,33  517.33 |
; 124042000 90.00 0.0 0.0 530,00 670.00 662 35 0.0 642 o 38 090 1.83 552,39 70815 ®
| 14660.000  1458.00 0.0 0.0 639,70 315000 64277 642,77 643156 128418 5.78 60458 27.82
% 14600000  L45B8.00 0.0 0.0 639,70 470.00 643,39 643,39 644019 113037 10.44 92.52 440lk - @
| — 5146004000 1458400 ———6s0—— ——0 8- —639.70 520000~ 643 054- -~ - 643 o 5bom~—bbplegB3G— oAl L g2 2 — L0064 102235 4e31. .._
% 146000000  145B.GD 0.0 Je0 639. 70 670000 643,92 643,92 644 . T5 109.20 1126 132,02 64 l2 ®
e 158504000 — 1869 ¢80 ————Gu0—-- G sT—— 5020315 000 —— 654 s 05— Dy O —— 65 4elely—— — — 3B 22B - 5032 —— BOobh- .. 50091
15850.000  1B69400 0.0 0.0 6500 20 470000 654052 0.0 65% 099 42416 6al5 118,27 72.38
_ 15850.000 186900 0.0 0.0 650020 520.00 554 c 64 0.0 655413 42.97 6436 129.94 79.33 @
e 158504080 - - +869+00 B0 DolOe — 6500 20— 65T00080 554 09T - ——~ Dol 655450 blro3V-_ HeBT— . 16hettb—_ 10056 .
15851 000 264420 00 0.0 65120 315.00 65491 0.0 655,09 16,58 3.87 116445 7736 - @
e 15B51200G - — 2640000 e OaO— -—-B55le2 O 410D 55504T— - — Dol 655.TIe 19225 . _4aB2__ 14Bu3Ll_._10Tall.
15851 .000 264400 G40 0.0 651020 52000 655461 0.0 55588 2Ge31 4 o B6 15662 115439
15851 «000 264.00 340 0,0 6510 20 67000 655 .99 0.0 65633 23.51 5.54 178.57 136417 B
15852 .000 95.00 0.0 0.0 649, 7C 315.00 65% .99 0.0 655,29 19084 5.62 102.24 7072
15852 0000 96.+00 0.0 0.0 649070 470400 655,57 0.0 555,76 25.09 6eT7 132.C4 63,82 N
e 158524000 - — 96 e06— Gy — - 0 g0 -64Fg T D —520w0C— - - 655 Tl — - ——D o0 555aLbe 25675 Tell..  14De24 . 100.53..
15852 .000 96.00 04C 0.0 549070 670+00 656411 0.0 556062 11 .33 3.04 162.83 11970 .
. @
e 158530000 - —— 12606 t5 4oy Ot 53 0 60— 4 90 T 3159 00— 655232 -~ 0B 655453 Lée3be o] 118.68 _ 93.19 .
, 15853.000 1200 654420 553 .50 649,70 47000 655 .68 0.0 655,03 27 .39 b 49 138,78 $9.33 3
;" 15853.000 12.00 55420 653060 = 649.70 523000 655 .77 0.0 6556417 25449 6.99 143,20 16299 - @
e 15853.000 —-}2%+00—- 554 +20———653 050 5% o TO—— bTDw 00— 6560l kn = 0D 556,62 3a 3l - 8eGlh— 162.87 - _ 119274 __. "
|
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HYDRAULIC ANALYSIS

OTTAWA CREEK

IN

ALLENDALE TOWNSHIP, MICHIGAN



Gove Associates Inc

KALAMAZOO, MICHIGAN 43001

ARCHITECTS / ENGINEERS / PLANNERS / SURVEYORS
ENVIRONMENTAL SCIENTISTS {616) 385-0011

May 26, 1981

Daniel H. Morgamn, P.E.

Flood Insurance Unit

Floocd Plain Management Section

Water Management Bivision

Michigan Department of Natural Resources
P. 0. Box 30028

Lansing, Michigan 48909

Re: Allendale Township Flood Insurance Study
Ottawa Creek - Hydraulics

Dear Mr. Morgan:

Enclosed for your review is our Hydraulic Analysis of Ottawa Creek in
Allendale Township, Michigan. The following information is included:

HEC-2 run

100-yvear flood profile

. Topographic Map

. Hydraulic Analysis Report

B o

If you have any questions, please feel free to contact our office.
Sincerely yours,
GOVE ASSOCTATES INC.

) bl D neoran

Garth Greenan

Project Engineer
GG/tk

Enclosure: as listed above

KALAMAZQO 7 LANSING / STURGIS / PAW PAW / MUSKEGON / INDIANAPOLIS



HYDRAULIC ANALYSIS

&

1. INTRODUCTION
The stream being studied 1z Ottawa Creek with a small drainage
basin of 3.92 square miles located in Allendale Township, Ottawa
County, Michigan., The flows from the upstream limit of the
study to the Grand River were determined by averaging the flows
from the Brater and the UD-21 Methods. The UD-21 Method was
used for the upstream analysis. A summary of the flows which
have been approved by the Michigan Depariment of Natural
Resources is presented in T§b1e 1.
TABLE 1
PRORATED FLOHWS
Feak Flows (cfs)
Station DA 10-vyear 50-year 100-year 500-year
Mouth 3.?2" 425 605 685 850
1.850 2.11 315 470 520 670
The project managers for the Flood Insurance Studies are William
McDongough and Duané Ellis,
2. METHOD OF ANALYSIS

Water surface profiles for 10-, 50-, 10G-, and 500-year were
computed through the HEC-2 computer program, develeoped by U.S.

Army, Corps of Eagineers (Ref. 1).
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2.1

2.2

2.3

Cross Sections

Cross sections used in the model were obtained by aerial photo-
graphic survey which was made in 1979. The culvert and bridge
sections and the channel portions were obtained by ground survey
which was made in March of 1979. The channel portions are
generally very narrow. The locations of the cross sections are
shown in Table 2.

Roughness Coefficients

The roughness coefficients were determined from field deseription.
A field trip was made in April of 1979. Aerial photograph
in 1979 was also used. Through comparison with the materials and
photographs shown in page 101 to page 123 in Chow's Open Channel
Hydraulics (Ref. 2), the roughness coefficients are in the range
of 0.03 to 0.035 and 0.07 to 0.03 for channel and flood plain,
respectively.

Starting Point and Starting Elevation

The starting point of this study is 2437 feet upstream from the

mouth of Ottawa Creek. The slope-area method was used for the

starting.

DISCUSSION

Due to the steep channel slope, several critical depths for
100~year water surface profile were observed in the computer
output, Since the locations for critical depth are not in
sequence, the subecritical flow assumption in the modeling is

valid.
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The encleosed topographic map shows the 100-~year flood delinea-
tion. It is clearly revealed that the 100-year flood is well

within a 200 foot wide flood plain with s&eep side slopes.

REFERENCE
HEC-2 Water Surface Profiles, Users Manual, Hydrologic
Engineering Center, U. S. Army, Corps of Engineers, August 1979.

Open Channel Hydraulics, V. T. Chow, McGraw-Hill, New York 1959.



TABLE 2

LOCATIONS QF CROSS SECTIONS

SECTION SECNO LOCATION AND DESCRIPTION
A 2750 3437' U/S from mouth
B 3600 875" U/S from A
C 3610 473" U/S from B
Manufactured from Topographic Map
D 3611 90th Avenue CMP diameter = 127,
3612 Length 100"
3613
3614
E 3615 165! U/S from U/S face of 90th Avenue
Culvert
Manufactured from Topographic Map
F 5100 574" U/S from Section E
G 6100 876" U/S from Section F
Manufactured from Topographic Map
H 7350 1050' U/S from Section G
I 7850 . 711" U/S from Section H
J 9350 1057' U/S from Section I
K 10850 1329° U/S from Section J
L 10859 746" U/S from Section K
Manufactured from Topographic Map
M 10869 48th Avenue Box Culvert, Width = 28.4°',
10870 Length = 11.7°
10871
10872
N 10880 81' U/S from U/S face of 48th Avenue
Culvert
0 12350 286' U/S from Section N
P 12356 390" U/S from Section O



SECTION SECNO LOCATION AND DESCRIPTION

Q 12366 M-45 Highway, Box Culvert, Width =
12367 82.9', Length = 10.4'
12368
12369

R 12400 Two CMP Diameter = 40", Length = 50'
12401
12402
12403

S 12404 90' U/S from Section 12403

T 14600 1458' U/S from Section S

i} 15850 1869' U/S from Section T

v 15851 264" U/S from Section U

W 15852 Foot Bridge, Box Culvert, Width = 13.6',
15853 Length = 10.8'

X 15854 88' U/S from Section 15853

Y 16600 498' U/S from Section X
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36650.000  1483.20 0.C 6.0 610.80  20G5.06  619.39 0.8 619444 3.00 2.26  1664.84 1155.24 ‘
3665C.000  14BC.00 3e3 0.0 51C.80  200C.00  619.38 03 61944 3.00 2.26 1664484 1135424 ®
. 36715.000  300.00 Gl 0.3 511.10 230000  619.38 CeC 619 T4 17.22 %86 411453 572,02 °
36715.000  303.00 g.C g.0 5L1.10  2003.00  613.38 300 619 T4 12422 4o86  411.53  STz.C2 g
36716.000 10.30  624.90  620.90  6l1.10  2000.00  619.39 2.0 619.76 12.19 4,85  411.95  572.91
36716000 10,00  524:99  62Ce90  5l1.10 2C00.00  619.39 Te0 619,75 12.19 4.85  411.95 572,91 @
i [ . e R e I
" 36717.000 31,00  624.93  626.90  511.10  2300.06 61943 540 612480 11497 483 414.42  578.15 N
36717000 31.00 62490  623.90  6lL.10  2380.00  619.43 2.3 619+ 5C 1L.97 4.93  414.42 57815 ®
36718.000 10,00 540 Cad 6l1.10 200,00 61945 00 61981 15.52 481  415.41  507.73 N
36718.000 10,00 Y ol 611210  2300.00 - 619.45 Ja0 619.81 15.52 4231 415.41  507.73 '@
| 36765.C0C  100.00 5.0 oD 638.20  2C00.00  619.72 2.0 619,98 12.16 5.00  863.74  573.65 1
o 36765.000  100.40 0.0 G 639,20 2200.90 519,72 C.0 51798 12416 5,50  863.T4 573065 '®
e e e e S R , - — — e f S SR . i
| 37515.000 770450 GaU 9.0 608.2C  2300.30 620445 0.0 625457 . 5e13 3.60 1493.67 807,80 |
X 37515.0C0  770.00 0.0 C.D0 503,20  2CC0.30 620645 040 620.57 5.13 3.60  1493.67  807.80 j.
¢ e o I . o o ) f
| 38175,000  760.50 0.0 Ge0 610450  2080.30 620033 0.0 621,00 5.55 4.21  1357.31  731.24 {
. 38175.000  760.G0 00 3.0 61050  2JC0.00  £20.83 240 621.00 5.55 4021  1357.31  731.28 1@
B 39175.600 1253400 0.0 0.0 610.6C  206G0.C0  621.45 0.9 621.59 4.90 3.70  1377.28  903.C6 (
| 39175.000  125C.00 0.0 0.0 615.6C  2000.30  621.45 0.0 621.59 %90 3.7C  1377.28  903.C6 @
40275,000 322,20 00 0.0 513.3C  2060.00 621286 000 622,04 Eel8 4.74  1251.58  699.41 "
; 40275.000  820.00 0.9 0.0 613,3C  2000.00  6zl.B6 .0 622.04 8418 4.74 1251458  699.41 1 @
'l 40325.000  195.00 Cal 0.0 613.8G  2000.00  621L.79 0.C 522,66 - 24477 T.47  267.31  431.85 '
| 40325.000  195.00 9+ 0.0 613.8C 200000  621.79 0.0 522,56 24,77 7.47  26T.91  4C1.B5 hd
ii“‘““ Tt T T — T e - - e e
i,l - @
Y - e e e — e ——— —_ . e u



FISIMESS J0 VS kL e

Mot

SECND XLECH ELTR) ELLC LN 2 CHSEL CRINWS £5 10K =S VCH ARE A o C LK
40326.000 15000 622 .90 628.70 613230  2303.00 62152 3.0 622458 26053 T.44 269.79  403.61
. 40326,000 1900 622 .95 623070 513.80 2703400 671082 Je0 62258 24453 7.64 563.79  403.81
“;.4 Tt s - - - = ———— e s — A i s e e . ot sattom o PR e e e — an
40327.090 2T.70 622093 623.7C 513,80  2303.00 521092 300 622076 23240 7232 273.58 613,42
X 40327.000 27.70 bZZ a9t 623,70 513030  2°00.00 52192 .0 b22.76 23040 7.32 273,08  413.42
. 40328.000 16000 9.0 - 0.3 513,40  2000.00  621.95 Cul - - 622673 — 23517 7030 -- 2T4o31 - 415053
§ 40328,000 1000 300 Co0 513080  2€00.00 - ®21.95 5e0- — £2320F3 - -23a0bF- - ~To30 - 2T4e0l - 415553
,b T T M= = — - - e —— s ———— - —— - - — i —— — — = e —— ————— ———— e — —— - P N S — [ — - —— - A m g
E 40475.000 170000 3.0 5ol 51403C  279G0.00 522.21 o0 673.85% 79.38 13.31 194000  224e47
| 404750000 17030 3.0 .0 514030  2000.CO 622021 5.0 523 BE 79.38 10.31 194 .0C 224047
L 43476.000 1o00 -~ ©23.50 623056 - - 6lbe30 2000600 ~ 622620 - — BoO - — —-62F s BE—1PLadI— - - 10vsl-—- L9285~ 182025
K 404760000 FodO —- - 623050 623.50 616230 2