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Alternative 1A

Titcombe Drain Crossing

Basin Drain Crossing

Cahill Drain Crossing

Cahill f Wolfe Drainage Along Talbot Road

Betroit River intemational Crossing Study



Worksheet for Circular Channel

Project Description

Worksheet Titcome_prelimin
Flow Element Circular Channel
Method Manning's Formu
Scive For Full Flow Diamet:
Input Data

Mannings Coeffici  0.013
Channel Slepe 005000 m/m

Discharge 3.2000 mds
Results

Deptn 127 m
Diarneter 1,269.0 mm
Flow Area 1.3 m?
Wetted Perimet 430 m
Top Width 0.00 m
Critical Depth 097 m
Percent Full 100.0 %
Critical Slope 005735 m/m
Velocity 2.53 mis
Velocity Head 033 m
Specific Energy 160 m
Froude Numbei 0.00
Maximum Disct 3.4423 mvs
Discharge Full  3.2000 m¥s
Slope Full 005000 m/m
Flow Type N/A

Notes: Discharge of 3.2 m3/s was taken from taking 50% of the 100 year flow of subcatchment 140 of turkey creek watershed.

Titcombe Drain

Drainage area D/S of Titcombe is approximately 274 ha, 55% of the entire subcatch #1 40, Drainage area therefore W/S Titcombe crossing is app.

50% of the entire subtatch.

From 1989 Maclaren report:

Catch # 140

DA =496 Ha.

100 yr existing = 6.4 m3/s
400 yr efuture = 16.7 m3/is

Title: Detrolt River International Crossing Study
o\drc\19_waterresources\hydraulics\titcombe.frn2

11/410/06 11:25:11 AM

@ Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacic

FiowMaster v7.0 [7.0005]
Page 10of1



Solve For; Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Alilowabie HW Elavation 181.40 m Headwater Depth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 8.1000 m¥s
inlat Control HW Elev. 180.32 m Tailwater Elevation 179.70 m
Cutiet Contrel HW Eiev. 180.32 m Control Type Iniet Centrol
Grades

Upstream Invert 178.50 m Downstream Invert 17820 m
Length 58.00 m Constructed Slope 0.005172 m/m
Hydraulic Profile

Profile CompositeS152 Depth, Downstream 1.05 m
Slope Type Steep Normal Depth - 105 m
Flow Regime N/A Critical Depth 114 m
Velocity Downstream 3.62 mis Critical Slope ¢.004178 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 152 m
Number Sections 1

Cutlet Control Properiies

Qutlet Control HW Elav. 180.32 m Upstream Velocity Head 057 m
Ke 0.20 Entrance Loss 011 m
iniet Controf Properties

Intet Control HW Elev. 18032 m Flow Contro! Transition

inlet Type  90° headwall w 45° bevels Area Full 33 m?
K 0.49500 HDS § Chart 10

M 0.66700 HDS § Scale 2

C 0.03140 Equafion Form 2

Y 0.52000

Title: DEtreit River International Crossing
o hydraulics\basin drain.cvm

11/09/06 04:42:068 PM

© Haestad Methods, Inc.

URS
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1866

Project Engineer: Ana Ignacic
CulvertMaster v3.0 {3.0003)
Page 4 of 1



L.ennon Drain - Alt1A-100yr-Existing

Solve For: Headwater Elevation

Culvert Calculator Report

Culvert Summary

Allowable HW Elevation 182.00 m Headwater Depih/Height 1.40
Computed Headwater Elev: 181.891 m Discharge 8.3000 m¥s
Inlet Control HW Elev. 181.81 m Tailwater Elevation 180.85 m
Cutlet Control HW Elev. 181.82 m Control Type Infet Control
Grades

Upstream Invert 180.20 m Downstream Invert 179.30 m
Length 138.00 m Constructed Slope 0.006522 m/m
Hydraulic Profile

Profile CompositePressureProfileS152 Depth, Downsiream 082 m
Slope Type NIA Narmat Depth 0.82 m
Flow Regime NIA Critical Depth .02 m
Velecity Downstream 3.92 mis Critical Slope 0.003567 m/m
Section

Section Shape Box Mannings Coefiicient 0.013
Section Material Concrete Span 259 m
Section Size 1219 mm x 2591 mm Rise 1.22 m
Number Sections 1

Cutlet Control Properties

Cutlet Control HW Elev. 181.82 m Upstream Velocity Head 0.51 m
Ke 0.20 Entrance Loss 0.10 m
Iniet Control Properties

Inlet Control HW Elev. 181.91 m Flow Control N/A

Inlet Type  90° headwall w 45° bevels Area Fuli 3.2 m?
K 0.49500 HDS 5 Chart Y

M 0.66700 HDS 5 Scale 2

c 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River International Cressing Project Engineer: Ana lgnacio
o\ \hydraulicslennon at grade.cvm URS CulvertMaster v3.0 [3.0003}
12/07/07 12:46:26 PM @ Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Comments: Unknown Flow

Solve Fer: Headwater Elevation

Culvert Calculator Repori
Cahill Alt 1A-Future

Culvert Summary

Allowable HW Elevation 183.50 m Headwater Depth/Height 1.97
Computed Headwater Elevat 183.26 m Discharge 27.6000 m¥s
Inlet Cantrol HW Etev. 183.26 m Tailwater Elevaticn 180.23 m
Qutlet Control HW Elev. 183.02 m Cantrol Type Inlet Control
Grades

Upstream Invert 180.31 m Downstream Invert 178.33 m
Length 192.00 m Constructed Slope 0.005104 m/m
Hydraulic Profile

Profile PressureProfile Dapth, Downstream 1.50 m
Slope Type N/A Namnal Depth N/A m
Flow Regime N/A Critical Depth 150 m
Velocity Downstream 4.08 m/s Critical Slope 0.006085 m/m
Section

Section Shape Bax Mannings Coefficient 0.013
Section Material Cancrete Span 450 m
Section Size 4500 x 1500 mm Rise 1.50 m
Number Sections 1

Qutlet Control Properties

Qutlet Contral HW Elav. 183.02 m Upstream Velocity Head 0.85 m
Ke 0.20 Entrance Loss 0.17 m
Inlet Contral Properties

Intet Control HW Elev. 183.26 m Flow Contro} Submerged

Inlet Type 90" headwall w 45° bevels Area Full 6.8 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

c 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River Intemational Crossing
o:\..\hydraulics\cahill crossing at grade.cvm

11/13/06 03:31:43 PM

©® Haestad Methods, Inc.

URS

37 Brookside Road  Waterbury, CT 06708 USA

+1-203-755-1666

Praject Engineer: Ana lgnacio
CulveriMaster v3.0 [3.0003]
Page 10f1



Cahill/Wolfe Drain Along Talbot Roac
Worksheet for Rectangular Channel

Project Description

Worksheet Rectangular Channel - Cahill Drain (4.5 »
Flow Element Rectangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Cata

Mannings Coeffici 0.013
Channe! Slope 002400 m/m

Bottom Width 450 m
Discharge 12,1000 m¥s
Results

Depth 094 m
Flow Area 42 m?
Wetted Perime 6.38 m
Top Width 450 m
Critical Depth 090 m
Critical Slope  0.0026838 m{m
Velocity 2.86 mis
Velocity Head 042 m
Specific Energ 136 m
Froude Numbe 0.94

Flow Type Subcritical

Tille: Detroit River international Crossing Study Project Engineer: Ana Ignacio
o:\..\cahill-wolfe drainage at talbot.fm2 URS FlowMaster v7.0 [7.0005]
11/16/06 01:47:42 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Cahill/Wolfe Drain Along Talbot Roac

Worksheet for Rectangular Channel

Project Description

Worksheat Rectangular Channel - Cahill Drain (4.5 »
Flow Elament Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffici  0.013

Channel Slope 002400 m/m

Bottom Width 450 m

Discharge 12.1000 m¥/s

Results

Depth 094 m

Flow Area 42 m?

Wetted Perime 6.38 m

Top Width 450 m

Critical Dapth 090 m

Critical Slope  0.002689 m/m

Velocity 2.86 mis

Valocity Head 042 m

Specific Energ 1.36 m

Froude Numbe 0.94

Flow Type Subcritical

Title: Detroit River Intemational Crossing Study
o\ Acahill-wolfe drainage at talbot.fm2

11/16/06 01:47:59 PM

® Haestad Methods, Inc.

URS
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Ana fgnacic

FlowMaster v7.0 {7.0005]
Page 1 of 1
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Titcombe Drain

Worksheet for Circular Channel

Project Description

Worksheet Titcome_prelimin
Flow Element Circular Channel
Method Manning's Forrmu
Soive For Fult Flow Diamei
Input Data

Mannings Ceeffici 0.013

Channel Slope 005000 m/m
Discharge 3.2000 mds
Results

Diapth 127 m
Diameter 1,269.0 mm
Flow Area 1.3 m?
Wetted Perimel 430 m
Top Width 0.00 m
Critical Depth 0.97 m
Percent Full 1000 %
Critical Slope (05735 m/m
Valocity 2.53 mis
Velocity Mead 033 m
SpecificEnergy  1.60 m
Froude Numbe1 0.00
Maximum Disch 3.4423 md/s
Discharge Full 3.2000 md/s
Slope Fult 005000 m/m
Fiow Type N/A

Notes: Discharge of 3.2 m3/s was taken from taking 50% of the 100 vear flow of subcatchment 149 of turkey creek watershed.

Drainage area D/S of Titcombe is approximately 274 ha, 55% of the entire subcatch #140. Drainage area therefare U/S Titcombe crassing is app.

50% of the entire subcatch,

From 1989 Maclaren report;

Catch # 140

DA = 496 Ha.

100 yr existing = 6.4 m3/s
100 yr efuture = 16.7 m3/s

Title: Detroit River International Crassing Study
o:\dric\19_waterresourcesthydraulics\titcombe.fm2

11/10/06 11:25:11 AM

® Haestad Methods, Inc.

URS
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio

FlowMaster v7.0 [7.0005]
Page 4 of 1
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Solve For: Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HW Elevation 181.40 m Headwater Depth/Height 1.20
Computed Headwater Elevat 18032 m Discharge 8.1000 m3s
Inlet Control HW Elev. 180.32 m Tailwater Elevation 179.70 m
Qutlet Control HW Elev. 180.32 m Control Type Inlet Contral
Grades

Upstream Invert 178.50 m Downstrear Invert i78.20 m
Length 58.00 m Constructed Slope 0.005172 m/m
Hydraulic Profile

Profile Composite 5152 Depth, Downstream 1.05 m
Slope Type Steep Normal Depth - 1.05 m
Flow Regime NIA Critica! Depth 1.14 m
Velocity Downstreamn 3.62 mss Critica! Slope 0.004178 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 1.52 m
Number Sections 1

Qutlet Contsol Properties

Qutlet Control HW Elev. 180.32 m Upstream Velacity Head 057 m
Ke 0.20 Entrance Loss 011’ m
inlet Control Properties

inlet Control HW Elev. 18032 m Flow Control Transition

Inlet Type  90° headwall w 45° bavels Area Full 33 m
K 0.48500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Ferm 2

Y 0.82000

Title: DEtroit River Intematianal Crossing
o\ ‘hydradlics\basin drain.cvm

11/08/06 04:42:06 PM

© Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio
CuivertMaster v3.0 [3.0003]
Page 1 of 1
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Detroit River International Crossing Study



Cahill/Wolfe Drain Along Talbot Roac
Worksheet for Rectangular Channe!

Project Description

Worksheet Rectangular Channel - Cahill Drain (4.5 >
Flow Element Rectangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffici  0.013
Channel Slope 002400 m/m

Bottom Width 450 m
Discharge 121000 m¥s
Results

Depth 094 m
Flow Area 4,2 m?
Wetted Perime 638 m
Top Width 4.50 m
Critical Depth 090 m
Critical Slope  0.002689 m/n
Velocity 2.86 mis
Velocity Head 042 m
Specific Energ 136 m
Froude Numbe 0.84

Flow Type Subcritical

Title: Detroit River Intemational Crossing Study Project Engineer: Ana Ignacio
oh.Acahill-wolfe drainage at talbot.fm2 URS Flowhtaster v7.0 [7.0005]
1116/06 01:47:59 PM ® Haestad Methods, Inc. 37 Brookside Read Waterbury, CT 08708 USA  +1-203-755-1666 Page 1 of 1
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Turkey Creek

Detroit River International Crossing Study
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DRAFT July 2007 Praclical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.2.4.2

Lennon Drain

Detreit River International Crossing Study
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Appendix A.2.4.3

Cahill Drain

Deiroit River International Crossing Study



B e e T A N A

*

»

+

FOD HADBANLUIFHDS OLTO-18Z (b06) 23MDH »

3 18ssaaq dwen je ApITWU2S "3 TORUDIM 10 N
NP2 1$I0810N* 2UiBn 10 OGT9-LEL/TRS N
'norag uobarg e Tagny D BSUSEH IDERIUOD 10 .
aob-edo-yie suoylegTID2URIS TTEW-3 -

(90TOA) BZEB-SSE/90L *

-Aousby uoTjDP@lC0Ig TEIUSWUOITAUF "S°0 .
FTISUBlS yueId ‘I 32B3UCD ‘uelsAs .

Tapow sTy3 burtinsaxd inooso swatgoad R

Aue JI CHFMS JO 9STRT9Z mMAU B ST STUL .

B L N R

I e I A O R o N

0ZLZ-5090€ ¥o ‘susyav
pecd uoTiels 262TTOD 096

Alojeroqe] UYDIpPasay T[RIUIWUOITAUY SUaYIY .

(rivdn) buTTeopol juswssassy ainsodxyg IO IIJUID

Aousby UOTIODI0IG TRIUSWUOITAUG

sTn ¥

R T L L T A A R S A

Aq paureluTeN puR PIINYTIISI]

B R e S R R

0L6T Jaquaidas

{"DUl '29MOM pur I9s5s591Q ‘dwuBp) MOMN) .

"oul ‘siesuThulr SoDINosId IR .

epIIOTd Jo A3TsIaaTun
‘oul ‘AppE 3 J1e038M

I R R e R L

Agq padoraaag

e T T T R A

06 ueilicy TensTa Te3Tbig Dutsn paridwcy o

IagNnH IUARY puR AICON YONYD

‘ATUR 23T3S ucheaI) pur aedIH 7 19ssaig dwe)d
6661 '€z I1aquanol - 2380 3SEST3Y N

elag Nso/Hadn

NopF'F uoTsisp

. (FMMS)  TOPpol 1uswabeUBM I33PM WIOIS .
. AJUSBY UETI29701d TeIUSWUCITAUZ “§°Q N
I A O e T o I A T

G Duils)

A5

- LI UED-BJI0A - X101



¢ atiey

08 C{EHLM) SSUTT W Uo suoTiedol andut jiodsuell JOo Isgunp
006 C{OHLH) SuoTies0l Indine 22eJI2UT JrodSUBIAL JO IIQUAN

006 {IHILM)} suctaesoT 3nduT 8osejiadur jiodsuell 3O IDQUOR
(o100 S (5SIH) 317Jodsued] Ul suoTiounpy abeiols jo Iagqunp
00S ottt (L) qootd jrodsuerl syl uT SIULMSTH IO Iaqunp
Q00T * """ (dIN) SYD0Tg TTE JI0J SUOTIEDCT 8DBFIIIUI JO Iaquny
00T " {MDM) FJoumy UT SIUSVWYDIEDQNS IIIJBPAPUNCIH JO ITIQUNH
oe et (nTH) auswyoaeoqng Iad S98n pUBT JIouny JO IDGUNK
og e (TYNOH) SIUBR3ITASUOD AITTEND 133ey JO Taquny
9 *{dOH) SAVTUI/STRUURYD JJouny ©7 SUCTISIUUOCD JO ISQUNH
000T """ {9H} A2OTE FFouny =yl ur sadid/Iauuvy) JO FaQUnY
000T "ttt (MH} ®DOCTd JIounyd 2yl UT S)USWUDIEIQNS JO ISCUOR

B R R e T R R R S

N yooTE uowwon sadey Syl UO §INTEA JojIMEIRG .

D A T T N O R N R T I T o

AN B8LM3S 8T # °TTa 8 # LWHOSH
ANTLLYDS LE 2114 L f LYdOSH
AN°$IL43s 9 # °TTa 9 LYdDEH
ANTSIH08 G2 #8113 § LYHDOSH
A FPLE0s bE CARCEN # LY4OSH
JNTELdds €2 8113 € #LWHISN
AN°Z1d3s  Z¢ aTTd ¢ # LYYHOSN
AN TLd0s 12 f 2TT3 T # LYdOSH

i
# CUDTIBTNWTS STUJ 203 SdWeU 7T yaleiaog

JUTTAWLOd 6 # 8TTa 1 # {201 103 Lnor
A0THID O f ®TT3 1 § qHoeTrd I03 NIP

FitH#
H qoo1d ° woxal Jndiang <- 1oL H
4 ¥20Tg 2 03 Indul <- HIP #
i 4ooTd MHMS Ag soweu ITTJ #

LR B

O R O T T L R T O e S O O
. TOUTA BR ,@2uaTIadra UT Palindda I3adU daRy N
. YDTYM SSENED 8JTUTIUT JO TIOF S§T 2INIARH, .
+ N9%"F MHMS ¥dd Jo uoTiejuswatdwy ue ST STYL .

P O o A R

W BUGSIKT - UIRIQ [MED-SI0AA - X101



HOISIAIG SHOWUNO0SEd dALVM

vrr

FVYdIS0dd LHOdSHVYEL AHOHILRE s r e ADNIDY HOILOWLOYd TYLHIMNHOGIANY

D T O T I L S

N I "II1 ‘Ii ‘Ia AIusH ‘slesdssieysg .
. Ldoop §T HooIg 8yl a1ays 193em 29Ul SuUnI YJoousg,,
. TOUI YRIRMIFOS dX¥ pur ‘AJTSIIATUN 9IPIAS &
. ucbhbo1g ‘pads A9 667 U2IBMY !oiepdn 3us28I ASOM L
. *

. TEPTIIOTA 30 AaTsasatun oyl AQ 16GT-LL6T SUOTIedTITpOW
»  UITm ([QD} 99¥OM pue 19ssaag ‘dued Aq gLl padoransp .
+ (NYHLXD) TEAOM JHOJSHYAL OFAMNILYE 8yl o3 spew Axjum

L T O e O

ooy e R R e b I e
TIDSY ©3 s3Tnsayd UPI3XY IO0T S3TNPUOD A8qunip]
000€ "ttt (an1ad) L/S uT motrI-bnyd I103 sbnra Jo Iaquinp

00007 " * ' (JI4OLST) STSATeUY UTEBY I0J SIUaAF WICIS IO ISQUUN
0006 ' (HUMIT) uted uT I&/santea -diDeld ITUEMOTIV FO Iaqunyl

s T (HILOAH) S2uTOod4 ®aPd 9DTITIO a[qeTIeA JO Iaquap
0s Tttt (JYOAN) URIZHF UT $BDTITIO ATQRPTIRA O JdsquON
QT crrrrrrrreeeeeeeeeeeann Seaee e e gyl JnduT
dumg ueIlxg 103J SIUTOJ FLWHA/ILVdd Iacqunp
0o e (OdXYF} JJouny pue UTEY UT S20PD UTEY ASCUNH
§1 prer s e (NEDN) HOOTHE URIXZ B3 UT suoTjoungp
031 SUOTIDIUUOYD THUUBYD ITYRMOTTV JO IJaquny
00 ottt *{HIN} ueilxg ut syderboipdAy andul jo Iaqunp
qz e cereaeea e Tean) YDOTE UBIINT BY3 UT
sjuswaTy sbeioclg aTqeTaRPa I0J siUTod Bileg JO taqung
o0g CCMIWALN) uRIdEdg UT sjuTog eieg AI03STH SWTL FO Iaqunp
00T ' 't (ESAM) UBRIRHY UT suoTiounp 2DPI0OYS JO IsCUNR
(o104 S Sttt {DHH) STRUURYD TRINGRH JO ISOUNN
0s srrrerrortertcr (FLR) O UBIRHI UT SJUSUSTE SPTL IO ISQUDH
G Tttt {0dN) SuUOTIEDOT INCIUTAS URIFHT JO IaCuny
ooy Tttt Prreeeresresres gAY SATOH UBRIRHT JO Taquny
00z "7 (2L} uRIlxd Ul STTRIAN0O ILII/SATRH APTL JO IqQuny
{010 F-ou {QAN) UBI3NE UT S$8OTITAC JO ISCqUDN
Gp  rrerrrereeseececanan {dgny ueigwd ut sdung jo Iaquny
QO0fF "ttt {33 HD00Td uRI)xE Ayl UT S3UBWATI JO Iaquny
0% Tt {dsLi) 3zodsueial uT $32313TTdS MOTE IB[NQEL JO I3QUNN
08 s (WOLHY suotiesot andano pajutrad jaodsuel] Jo Taqunp

0" BUSIXNG] - LRI IED-3J08 - ¥101d



YINISDWIA “ATYAHYEHY
TOMI F3NDM % UASSHHA 4RYD

*sbreyoans HBuTInp 018z ST MoT3 ucorazunl Jo wng

(D = TOSI) THOILNTOS £°f HOISEEA HVHLRA

‘gi1olow sIvnbg gzo7 crsuoriounl jo eare sseyiIns 3Tnelsda

ooso gttt t0LYns
o] S MYHLI i€9TgeTIIRA UCTILIINI

‘aaTieDaU ST ZLWII ssajun

‘posso0or JT ‘pesn aq TTT# ST 90PFI03IUT NIL WOl d3ep TRTITUL :ALOM
(fep/ow/a&) FTLOYQGT """ " 7 {ZJIWQI) 23Bp TET3TUI

‘PASN 2IP SIUTT

ey uauym ndut ydeaboipAy aurt £M UT Inoy DUT3IP3S $3QTIsSep OSTP STUL
pasn ST 3[TF |2¥IIJUT

uaym SWTI/51eR DUTIIRYS ITTF 92FFI83UT NIL WO JudwedeTdsTp sWT3 ST STUL

sIinoy g0'o et {QdAZL) B|wWI3 TRTITUIL
o) e {odadr) Ia9jsweird BTTI 1IeLS JOH

S3INUTWE 80" ¢ ‘3o Tearajur awrl jnojutad Azeuung
SOTDAD 1 ettt r70 STEAISIUT Jnojutad Azeuung
SIINUTW 8O0 ‘30 $TeAIdJUT 3nojuTid ajeTRaWIZIUI
SaToAD T *JC STPAISJUT JnojuTid sqeipaUIdiul
1 samrasra s gTDAD UT 532815 DUTIUTIG

1 rrerereereen /T I0J SITUN DTIJBW SN

o] C(mvnnun) sadtd catnbs sireIin jou 0Q

sINoYy 007 ............“.‘..ﬁumcwﬂ UOTIBTOWTS
sSpuUQIds Np'g 0 Tttt st daijs uotriexbajur jo yabuast
(113 A I rsa72A uoTleibajur

UoTIBTNMTS I0J UCTIPWICIUT TOIJUOD

MOTI JEBL-00T] ~ UOTAITPUOD DUTISTHH uTerg TITUEBD/8ITOM
BUTSS0ID) TEBUOTIBUISIUT I3ATH 3TOIlag

rarrs JTIOJ0H SISATENY e
A e ‘0'd 'HOLOMNIHSWM

0T BUNSIKT - UIRIQ IED-9)OM - X10id




ies
ar

; sbeg

9 S 081 08"k 00510670 SL°9 ATOHYLIEd TOF S g
00" 00" & 5 b 9z e i6°0 00sEC" 0 [RAA drozadvdl 0071 i3 i
oo 00°¢ 4 € 9z ¢ 1670 005£0°0 LE" L aTOZdgawdL 001 £ £
002 00°¢ £ < 9 16" 0 005860 Lee GI0Zddvdl 001 < 4
002 00°¢ < T 9Z°¢ 1670 00SEG" 0 [ GIOZUdvdl "0071 1 T
534015 3JIS SHOTLO®AL da0dy SOE dHL LY (1) (D t 4300 {11 05) SSVID (38 HAHROH HOH
QIOZE4AVHEL LHOTEH JUIANT SHOTLONOD HILAAG HLOTM A DHIHNVE YAEY 1LINANco HLON3T LINANO2  dHI
D R A I A LI L S R S S AP A A
. g3ed JI0puen [
L I A O N T S N A S Y
T
HMOTd Te8X-00T - UOTITPUOD BUTISTHI UTRIQ TTTYED/SITOH
mCﬂmmOMU TEUQTIRUIIIUT JaaTy 1Toxlog
YIHNIDYIA ‘ATYANYHNY D dTRA0K SISATYNY P
"OHMI EFMOM 7 JESSEYUd diYO RN PREES "2 d HOLOHIHSYM
HOISIATIGQ SHDHNOSEY HALVH 1 HYd20dd Ld0dSHYEL HARELKE raan ASNIDY HOILDALOYS "IYLHIAMNHOIIANY
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 1

Pa3eaiId 8q Jou TTIM 3ndino ATTNUTIUOD SIRTPIWIDIFUL

SHNIT 12 HOWd aQvdyd 39 ILOH TTIM SHLAAG LNIWIAAS

(O = ZWI) HWHIXE JO SuoIsiaa snotasid ut sg paindwon ag TIIm S8TII0Id aoeIins 1ajem @S pue yi 1ol yadep otristIiajowieyd

*{TI) STTIPIINO 85I 3® pasn aq T1T# Yidap TL2TITIO 10 TEWIOU JO WRWTUTH - 0 = NMOAC

i

SHOILVYAATE LON SHL43A Jd¥ SINGNI TUYaHYLS ° (LINY43d) o AdTED
(0 = MNITMI} S3INIT TX €O £2 3HL HO QIUILNI HIDHNAT HOTLDAS d¥INOFNMT TYODA IS0OMW dNIT 12 HO SHLONIAT LINGHOD
NWd00dd TYHNIDIYO HI SY NALLIHM Jd¥ SAI
HAID0dd IVHIDIEO HI SV dZLHIYd 3dV SZNIT d3aVEH FLVIAFMJHLRT

0 T SHOLLONALD HIVISOWHAAH LA4ANT MSCH

St {Q=¥4d4NSH) I407TS dIYIHNS ANNCHD

AHL HYHL 83T SI Id0OTS IOVAANS
ddLe dHL pdHY HOTLI0 MO0T4 TYRHON

Wi OISO - URAQ) JPUED-8)[0pA - Xjoid




g Didkly

R R T R T O T A o o o o

01 000 0070 AARAA 8F°6L1 007 €8T 11 11
01 3 0070 00" 0 9y (41 zLsel 007 €8T 01 o1
6 3 600 000 0Lt oLt 96°6L1 00°€8T 6 g
8 L 0070 0070 ba LLT 027081 007 €8T 8 g
L 9 000 40" 0 81 8L vE 0BT 00" €8T L L
9 g 000 00°0 A TR 89 081 00°€8T 9 9
g ¥ 00’0 0070 Z5 8LT 8L°08T 007 €81 g g
b £ 000 00" 0 CTRE- TR 20181 00°£87 r ¥
£ z 000 00" 0 007641 977181 007 €8T £ £
Z 1 000 00°0 b2 6LT 06187 007 €81 z z
1 000 01 ¢l 89 6LT yL 181 00" €8T 1 T
) L4 SHD " ARTE i " AdTE gagHAN M
SLINAHOD DHILIFHNOD TYILINL  LSHID LH3ANI HMOHD anAoED HOLLINONLC  dNT
N
. BlE(Q UOTIDUNP .
et rreareeresrierarreareatertearerter et b i rr
T
#0Td 189L-007 - UOTITPUOD DUTIST¥E uTeId TTTUED/P3ToN
UC._HWWOMU HMCOHHMGMUUCH HWb,.mm UMOHMUD
WINIDWIA ‘ITYAHYNHY e FINAOH SISETUHY vhaa
oI EENOM 3 MASSIANA 4HYD RO vera "0°G ‘NOLONIHSUM
NOTISIAIA SAENOSHY HHLYM FOFaN HMyda9Cdd 1d0dSHYdL d3AdnidLEd [ AOHADY NOTLDALOEd TYLNAMNHNOHIAMNA
Py i e S S et ta am o  a a = ———— H
$1938W OTYND FO+ASTELI"T " T suntoa yidsp TTnI 3ndul
F O T T
. BUNTOA FINPUCD .
rrrrterrerrriaaaay
00"z  00°T 1 01 9z°¢ 1670 00SE0°0 LT TIT QI0ZAAVEL 00T 0t 01
00'Z  00°Z 01 6 9772 16°0 00SED°0  LZTTT QrIozdadvdl "00T 6 6
00°Z 00°2 6 8 $z'2 1670 00SEDT0 L2721 a10z2advdl 00T 8 g
00z 00°¢ 8 L 9z ¢ 1670 006E0°0 LZ°EI A1023dYdL 00T L L
00"z 00°g L 9 9z ¢ 1670 0OSE0"D  tT'El A1023dVvdL 00T 9 g

IO BURSIND - U [ED-B)IGAA - X[



2 abey

YINIDEIA “ATWANYHHY

COMI JEMOE 7 WASSINA dRVD

ROISIATA S3IJUNOSIL

HELYM

ZCTLLT /0070 /11 9k LLT / 000 /0T
0L 2L / 0070 /6 P LLT / 0070 /8 817841 /000 /L
Zr 8Ll /000 /9 <6 8LT / 0070 /S 9L78LT / 00°0 /¥
00'6L1 / 0070 /€ P 60T / 0070 < Bb 6L1 /0070 /1
CUADUYHDANS ST HOLLOHOLD s  <z== HOILVYAZTE / HI4AG / HOLLIHOC

R T R
» SUNCH 000 = dWIL TYILINI
. NOILIQHOD TAAOH IYILINT “

B I I A A I o SR U IR A 3

00+30000000°0 G6T906T = QYdIZL
CEOYAENE W3ILWM TOLLNCD O S¥H T T rdEdrnN od

D O L o

. PO-T0 SINOYD YIVG .
. HOTLYFMOANT HOLIGHNOD AMVANNGE .
e r AR E AR AAEAAEeEEefiERATAEEAE RSy
1
0 1 11006
HOTLLOMAL HOTLORAOD LINGNOD
e T T T TN
. HOTLIYHYOANI ALIAILOIHNOD TWIMELNI .
O T T e O N
MOTA IRB4-00T - UOT3ITpuo) BUTIST®I UTEIq TTTUBD/3ITOM
buTssCl1) [PUOTIRPUIDIUL I8aTd 1T01312d
e HINGON SISATYNY erra
NN vare *5°a ‘NOLONIHSYM
vare  HYEO0Ed LUOASNYAL QEANILY N LONAOY NOILIDALIONd TYLNEHNOEIANE
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1.1.:1.EIIIII|II|II|I||II|II|I||1|.l.|.I._”
1 ©r U dFEHAN HOILIQNOD AYVaHNCH SYH 1T SCCNOLLOHAC LY TTYALN0

L e T o N T L T e T o

» 0 dNcd9 ¥IWd MO NOILIGHOD Ad¥ANnod ¥
. (11 dNo¥o ¥WI¥a) YIva TIVALNO 49344 .

10" BURSIKD] - WIS [IgeD-S1oA4A - I




g abey

or-et Iad 0T'E1 /€ 0o1°¢t /e 017 ¢l /1
THOTLAC MOTA VG0N HHd SESH LINGHOD uew === $OTA /LINAHOD
IS°8L1 P T /1T £E'6LT / L8871 /0T
BST6LT / 8871 /6 £E8°aLl / 681 /8 80081 /0671 /L
e 081 / 06°T /9 BE'08I /9871 /9 F9081 / 881 /b
687081 / BB 1 /€ pr 181 /06°T /2 8E 181 /0671 /1
AASUYHIYNS SI HOILJMAL swaa  <=== MOILVARTH / HL4Id / HOLLDOHNL
S¥H 000°¢ fA¥Q J0 dHIL
PI/L /9061 A /OM/ AR
G6T906T -“3LVQ NVITIAL
THYEY NNY NYYLKE J0 NI JHY ULW¥d ONIANE <<<
P R s
+ SUNOH 00°¢ = BRIL TYHIA  »
¥ HOTLIAN0D TAA0H TWHId +
P T O e S
TTTLLT fOb T LLT /01
grrLLl /0L LLY /6 OLTLLT /beTLLT /8 b6 LLT /8T8LT /L
8T1°8LT /ZvTBLT /9 TY8LT /267 8LT /S C8T8LT /9L 8LY /¥
9L78L1 /00°6LT /€ 0076LT /bTreLl /e P2 6LT /8b6Ll /1
NOILYATTI WYILLSHMOG /HYAHLSAN /LINAHOD
0070 /07 600 /6
60" 0 /8 00" 0 /L 0070 /9 00°0 /8
000 /h 0G0 /€ 0070 /e 00°0 /T
SNIAYY DITNY4dAH /LINAHOD
000 /01 co-e /6
00°0 /8 000 /L 00" 0 /9 0070 /S
0070 /b 00°0 /€ 000 /e 00°0 /T
Yy TYNOILOES S5040 /LINAH0D
a0 Q /0T 0070 /6
000 /8 00" 0 /L 00790 /9 oo'e /5
0070 a4 0G"0 /€ 0070 C 00'0 /1
ALIDOTAA /LINANCD
0070 /11006 00°0 /01 000 /6
00 0 /8 0G0 /L 000 /9 000 /S
oc o /b octo /E 0070 /e 00" 0 /1
THOILAO #MOT4 TYIRKON JHL S350 LINAHOD wsu <=== HOTA /LINAHCD

H0" BUNsING - URIC {IUED-SHOM - X101d



EE6LT
B0°081
¥S 081

S6°0
r6"0

iv7588
£€°0L8

LETT
6871

0121

/8S76LT
/ZE708T
/687081

/8
/¥

/8
/v

/8
/¥

/8
/v

/8

/6
/9
/€

S6°0
S6°0

Z17068
567€88

0678
88

9€°1
LE'T

01°¢1
otrret

E R A I A R e A A N L A

T
obbI s-uoTaeinwis Butanp sdels awrl Jo Iaqunu TEIO
SWD PO-HA6°€ CTUOTARTOMTS BUTIND 10I3I5 MOTJ 2DIRUDINS WRMTHE[]
o1 srocruoTIRTNUTS 2yl PuTanp suotaeieit abileyding
10z 0 ottt dajs awtl rad SUCTIPISAT JO Iaqunu aheasay
0682 PCTUQTABRTIOWIS BYA UT SUOTIRIIZT JO Iaquinu I2RO0L
a ottt dails sWwTl P UT SUGTIRISLT JO TIHQUNU WRWTHER

TS 8LT /EET6LT /0T

BG6LT /€87 6LT /8 £€876L7T /807081 /L
e 081 /8E7081 /G BE 0BT /9081 /v
687081 /FT°181 /< F1° 18T /8ETT8T /1

HOILYATTI PWAELSNMOT /HYAdLSdN /LINANO0D

0870 /0T ¥6'0 /8
/L S6°0 /9 3570 /5
/€ S6°10 /T S6°0 /T

SNIAVYE DJITAVHUAH /LINANGD

80°1v9 /071 TL pes /6
/L & de8 /9 oo"oLe /S
/€ 827688 /C 987168 /T

AHNOTOA TIYNIA  /LINGHOD

iF°9 /01 GL'8 /6
/L <6°8 /9 SL°9 /S
/E 68'8 /C Zo°8 /1

YIAY TYHOILOIS $S0dD /LINCINOD

6871 /0T 8E€°T /6
/L 9t 1 /9 6L°1 /S
/€ 9t 1 /€ 9€°T /T

ALISOTAN /LINTHOD

/11006 01°¢t /0T 01" ¢t /6
/L or-zt /9 01°¢t /s

O™ BULSINT - Ul YR D -2 0AA - X0




(31 abeg

(DES)IHI

{BED ARITL

I

L

4 LINANOD{(DdSHEMTL

# LINAHOD (HE) EHIL

#

fi

T04+3G0T8 7 T

HOND MOTALNG HOTLOHAOL

FO+30TTL 8 1

N> "HOTANI HOIL2HNLD

D L L L L R L T R A e AP SR A SR A o
» DNIACOTI 13AFYLS 4O MOTILAC "MOTANT NOILDMOL .

B T R R

L A S I e SR U I S I I L I O O e TR S S R I S S L I S
» dALS AMIL LSYT HHL LY HOHYIVE ALIONILNOD HYYLXT «

EE R L L N R e e I ke

LL786 01 pbree 6
[A YA 9 S0 Z1 )
S6"12 Z G8°I1¢ T

LINGnoD  (D3SHAMIL §# LINANOD (DIS}IWIL # LINAHOD

B R R R X
+ (SUMODSESIdILS AWIL HNOILIANOD LNYHNOD FOWHAAY «

O T O N O N I A

« (HIQIM/¥FEY. LAYD) LHOS + ALIDOTHA »
itk = d3ALS dHIL
. HIDONAET LINAHOD = LHVHEN0D «
N T T e
+ AYVHMNS NOILIANOD LHNYWJINCD LINGHOD +
T I T N T N
T
0G-0 023 Go°0 6
00" 0 9 00°0 S
0G0 [4 00°0 T

LINWICD  (HRE)IMIL  § LINGHOD (M) 3MIL LINANOD

R T O e e R )
» "d3LS FMIL LHYHNOD 30 HOTLWNVIAXE d04 MOTId dd3S «
P R N T O R R T e e L L L )
. dALS AWIL LHYEA0D < L13d STLOMNIM NI 3JHTL «
. AAYRIEINS NOTILIAHOD 1avdn0D LIMINOD +

007 BISIKT - W) IPUED-2JJ0AA - XHOIY



by el

YAauY
HOTILONNL
MOMTI YN

SHIJOOTA
Ele
HLOHAT

FodVYHOUNS AHN0ED MOTHY HWEL LY HOMEENDOL TAUTEH AOVHEAY HOTIVAZTE HOLIVANTE  HOILVAZTI HOLLOHOC
A0 ST HILJHd ADUWHIENS JG HOT.LOHNL HOILOMNOC  HOILDHNL  HNMOUdD 3dId diinodo
HLOIAT CEVE SddLEM A0 53ALEH I NEA FINEIT Y YA LSOREAdAN

MOTd IBBA-0QT - UOTITPUCD BUTISTXI uTeIg TTTUED/3FTOM

HuTssoI) TRUOTIRUILIUT IaaTd ITOI}a(

T T T e
+ 521 LS I LY LS AdVYHHNDOS o1 LOoHAPL +

D e T T e e ot T e S A A I A AR TR TR U SN P

T

SOHINYVYY TINNVHD MOT4 T104 HSFHL JLYNINITE OL
JEZANELKI dg SHOILDIS §50dD 43TddOM dHL LVHL QIQHIHMNODAd ATHOIH ST LI “7Tad0W JHIL NI SMOTd CHY AY¥EH QILOdHOD

FINMIAYEF dHL 12344Y TTI8 SIHL  "HL4EA HNWIXYR d330KE SHIdEM dEL04H0D JHL HIHM LINUROD HOTLONNA YEMOH/DITOEYHYd

"0 WYIN9FEYdl IYAI0ZEdYdEL FHL HON0EHL MOT3 ZINdHOD Ol SDLLSIYILIVHYHD THNHYHD HI4Ad TINd SISN WYd9H0odd IHL

1070 [ 0070 T 1
{SUNOH) {SUNOH)
FONHEHEN000 FONEAENI00 ADNILENI00 HINIFUNI00 IR0

LS¥T A0 dMIL LSYT 30 4215 dHIL LSYId 30 IWIL ISdId J0 d3ls dHIL TANNYHS HIdO

- - - — - - - - - - - - - - - - - - - - SONINYYM CTEHHVHD RMOTE TINE 20 AEVEMNG - - - - - - - - - - - - - - - -

2170~ LNEDEEd ALIGHILHOD NI d0ddd

i T0ND E0+HEBTEETL = WALSAS NI L3477 ANNTOA
HOIIVINDTYD doddd ALINHILNOD JAILVYNYGLIY 40 JALIdM LSHL

B O TR A L A N A AL I e I AR

. 2L 0~ = LN3JY3Id ‘ALINHILHOD MI €OdHYd
R R R R R P P e
v WO0D PO+ERRLLE = HRNTOA TTENTA + MOTALNO &
+ W 0D £0+3ks0078 = HALSAS HI 1437 JH0I0A =

HOTALNO HWALSAS TWLOL «

i

+ HWOND PO+EGELE L

L A

» M 0D FO+30ZTL'B = JHATOA TYILINI + MOTAMI «
» W 0D BO+E0ZTLTB = AUNTOA MOTANI HALSAS MTYILOL «
»  H DD EQ0-3000F 76 = AHNTOA MELSAS TVILINI «

B T R O R T R kR T T S e A S Y

YO+EE0LG T L 11

VIO BUSIKD ~ eI -0 - |00



21 abed

0rZ00"0 070
obZ00°0 070
opZa0'0 070
aFz00'0 070
QrEQO0 0 070
06200°0 F°0
0FZO0"0 070
0bZ00°0 870
obzZo0"0 170
0¥Z00"0 270
(3750 {RTE)

ot

3doTs  EMON JO
LINGHOD HLOWIT

g0+3159°9
c0+30T1°8
Zo+3L6V°8
co+HEI6F "8
£0+390s°8
Z0+3dT91°%
Z0+3860°G
Z0+db kT8
C0+358F"8
C0+3T0L°T
£0+H8ER 2

(LI DS)

HYEHLSHN0A
SANd LINAHOD LY
AA09Y HLAIA HOHIXWYH A0 OILWd

(R IH)

(K1)

{MIM)

L8 1 9870
68°1 990
68°1 9%°'0
06°1 9970
06°1 990
981 L8°0
8871 270
6871 9870
06°1 0670
Z8°¢E 6870
134 HOTd

HYd4d1s5dn  ROISAd

TANI OL "XY¥H

eb' b
Lt9'e
ke
LUt
26" ¢
89°¢
Z9°¢
Se°¢
11°e
g8°1
000

HNOILYATETH

v

[AS TN B =R p R o ]

"HIM  TYH
AONAYENO00

40
dHIL

HOLLYAYTH

L HYALET 3HL 0T p-S Zd0DII HUS  CAVEH EHILNOELAS .
. HOWE SHOLLAMOSSY MOTI INIILIED QiY IYDIILINDHNS «
T
ov [ TO+ATE T JHAHN Elcl Ry A3aHn 11006
5871 0t [ 10+3T8°T 09Z°¢ 0571 10+3G8°T 0T
£8°1 €T T TI0+31Z°T 0927 ¢ 061 T0+368°T 6
981 8¢ L TO+4TE" T 092°& 05T T0+368°'T 8
58° 1 Ly 1 T0+3T2°T 09Z°2 05T T0+3G8° T L
26°1 8z 1 T10+312°1 092°¢ 0S°1 T0+858°T 2
0ez v 0 I0+3EE€°T  00S°T L'z T0+3€G6°T S
80" ¢ b 0 Te+dI1E€° 1 0%¢°¢ 0s°1 T0+368°T F
Z0°¢ £ 0 T0+322°1T 092'¢ 061 10+358° 17 €
I1°2 Z 0 T10+d362°1 092°¢ 08°1 10+358°1 2
Lb"Z 0 0 T0+APS T 09272 05°1 T0+368'T 1
(san} "HIM "dH (SHD} (820 {(S/H) (S1D) AN
ALIOOTEA AoHEYENDD0 10T HLAAQ  ALIDOTAA  MOTI LINAHOD
AZ10dH00 a0 GALNAHOD  TYDIL¥IA  HOISEA HO IS
FINPIT XYM AMIL HOMTXYE  LINAHOD
#0T3 188X-007 - UCTITPUOD BUTISTHA uTRIg TTTURD/ajyToM
HUTSS0ID TRUCTIBUISIVT IsaTd ITCIL3Q
R E A et A e R PR R R R R R R R R R R A
N $ 314 S§I1ILVY1IS AYYHHNS LIONDAQNOD
R
T
814 1 167841 FIFOTO0 k8Lt ar oLl 00" e8l it
6 1 £E°6LT 865070 BT 6LT gL oLl 00°¢81 RS
€2 1 667641 ¥090°0 9k "6LT 96°56LT 00°£8T &
G 1 £8°6LT 01900 CLTBLT 0Z° 08T 00" €81 8
b T 80°08T vI90°0 66'6LT by 08T 00'€81 L
b 1 ZE°081 91L0"0 ST 081 89081 00" €81 9
b 1 8€°08T 50L0°0 €081 8L°08T 00" €81 5
'] T 97081 F990°0 09°08T Z0° 181 00" €8T [
e T 687081 8ES0° 0 980871 9z 181 00'e£8T1 [
A 0 PT-T8T §690°0 ZI 18T 087181 00 €8T g
0 0 00 £81 ZLLTTQ 8¢ 181 P 181 00°€8T T
“HIM "dH {¥) IOHVHD % (1 {1 (¥} J3dpnd

e Bugsikg -

UIRIG IRED-DHI0AA - X101



P

o]

IS

o

60TF9
£LkL™8
£v58°8
£106°8
522678
008L79
FEDL™8
9688°8
626878
L8168
(W08 YUY
LOFS SSOUD
RO IR

050870
S0ve°0
£9v6°0
8816°0
6606°0
19£8°0
TBERD
£5k6°0
£€8¥6°0
Lobo 0

(.L3r) sniavd
DITNYdALH
WO XY

PO+EZ0L6 L
PO+E20L6 7 L
F0+39850°8
FO+30LET "8
FO+dT9EZ" 8
FO+AGSTE8
FO+36C8E 8
FO+3betkb "8
FO+3L9EG7B
FO+3L9C9°8
FO+dLBTIL 8
L3W 2I9ND
MOTI

TELOL

quasiad LiT10

quaniad g1 0

657070
65r0°0
¢0s0°0
9pS0°0
8¥50°0
6L6T°0
<rBo-o
£€54L0°0
B0OLOO
FSTL1°0
ADHYHD %
ADVIEAY

L0711
LO°TT
61711
ZE'TIT
Ppoat
95711
P91
FLTTT
98711
86711
11721
{SHD}
MOTA

BV AR

0E€9°¢
8002
00g’ 6
9002

GI1L:0T BT .
‘g1 Tagudacy " releq burtpuy .
P:1E:91 TrUBWITE »
‘9T Iaquaaoy - - te3erq burjiels .

O O L L T o o O I A L U

., Azewung 2wl puw aled UCTIBTAWTIS MOV F HEIMS

-

P A L O e

Ino * pdurLod

3ep’ Tduild

ipowirl SeM

87Ty Indinc inox <
<

d : paweu sem a7T¥ InduT Inox

‘sobessau ButuIesm arqrssod xol aTTJ andino yDaUd sAesmTy

FATTRWICU pPapu? uoIle[nwis japow jrodsuel] papualxjy

-ATTewIoU POPUS UCTIBTOMWTS 09F ¥

HHMS <===

pey 1 s -abueyn aberaase 3sabIeT ayl YITH uoTiIDUND BYL

pey g ' pburya abeisae 3sabIeT 2yl YITA ITORUOS AUL

B e A T T A I L R S R

» TI0FA /(WA - (T+U)X ) 07007 <== FOHYHD %
. T30 / ( (U} - (T+ul8 ) 0'00T <== JADHYHD %
- 1SV @INIAEd ST LINCHOD d0 NOILOHOC NI ADHWHD %

HOI.LDHOE
LINANQD
d9VHIAY

*

.

*

I O o I R kR R

AN TSI
00°0

0Q°0

c0°0

00°0

600

00°0

00°0

0070

000

000

(I MOTS
TYDTLIYD
*dLSHMOd 30
HLOHET

QuUHIAAAHN
00'0
0o0°0
00'0
00’0
60" 0
00" 0
oo o
0070
0070
000
(HIF) MOT3
TYOILIND
"HLsdan Ao
HIDHET

QINIIIAHN
80°GT1
80911
£8°9TT
L97LT1
[A4 220
807611
97611
267611
26761l
007021

(MIM)MOTa
THOILIEDINS
30
HIONIT

AaNIIIANN
[
Z6'¢€
LT €
3 A
88°T
Z6°0
£ETO
8070
80°0

HLOHET

T R ko S A N

» "HOLLYEEOANT YEHLENA d0d TUNNYE -

110046
0T

o

Lon B0 I 06 T ¥ 0 B O B S N ¢ o

HMAHFNN
LINGRCD

N0 BUSIXG - UIEIQ [IMEDRHI0M -

oIl



O o T e I I N A I LI TR I S S I S I S S i
. TSPUOD3s ZEL' sreowT] pasdery s
» TS93nuUTW ZL0°0 veocewty pasderd .

o~ WY REDDH0A - Xj0d




| afieq

N -

N TAD

» T
. Kue

rrrrreerE

TrEE e Er Y

N Kioje
+ (1¥3D) b
N Adu.

AE PP L AR

rrer e T

D N

L o

v 09

v Catun

N {1
. K

Frrreror

R R R AR N A S U I S O o

DBIMLTIMHDS 0L10-18¢ (vOB) 28HoH .
sutooag due) e apTuyag 3 ToRyS I 10 .
sgsaogiagnuytoufen I0 QG19-LEL/TES '
Boxp e Ieyny D DuARy JDEIUCD 10 N
sbreds-yle suayiepTIOUR]S [TERW-3 N
(8oTON) BZEB-GGE/90L *

aby uoT3IDaleId [PIUSWUOITAUY “S°Q N
TToUE3S Jueld °Ip IDBIUOCD ‘WIISAS .
pow s1yl Burinosxa Inodo swstqoad .

T CHEMS JO aseaTal mau B ST STYL N

e R R T R R I I IR T A o

P R R R R R IR I i

0¢L2-5090€ ¥o ‘susyly -
peocy uotaels abariod 096 .
oQBT UYJIBaSIY TRIUdUUCITAUT SUIUIY .

TTopol 3JUSWSSassy ainsodxyg 10 IdIUED
by 10T309301d TBIUSNUOITAUT *$°0 .

I T L R R R R N S I I S O R T S A o i
AQq psUTEIUTRK PUB PaingI1lsTtg

R N L R R IR L LI S T

0L61 1oquaidag .

JUl ‘98yDM pue I3ssaig ‘dwed mo) -
*oul ‘sasaurtbug saninosay Ialem N
PPTII0T JO A3TSIBATUN »

‘our ‘Appd ¥ FTe218H N

P T RN L S I

Aq peadotaasq

¢+f4.+f.v+4vi#****#i*’4*##*.1*-0**#4**?19#
11104 TERSTA TelTbrg butsn paytdwod
IagqnH DUABRMN PUR 2I0OK {INUYD N

p3eas uobeIg pue voMoR 3 19ssaaq dwed

561 ‘fe¢ xoqueaol - ajeq esveyay +
B13g (S0/HAD .
nop'p uotsies .

pI4S)  Tepol Juswabeurp] Iajen wIiolsg R

uaby uoTicalciad TRIUSWUCITAUY *S°Q .

R e T R R I I T

o uotdAs g2 dl - BRI JED-DJI0RA - X1



Z atieg

00g

08 CUGHLEG SBUTT W uo suctijenor udut jrodsuel] JoO
006t {OlLn) suotawooT andino eoegisiuy jiodsuBil e
00g T (IHLi) suoTiescT 3ndul aovjliasiur qa1odsuell Jo
06T c -t (Esniy azedsuell uT suotioung aberons Jo

D oo0oTg iodsuer] suy UT sjudwsly 3O

0007 -t i) SYDCTH TTE 203 SUGTIEDO0T 82BJIOJUL JO

00T CCt(mOI) Jiouny UT S3UBWYDIIBIINS TIJEAPUNCID JO

02 Secc M) 3uawDlRogns asd sasn pueT jjouny jo
0z seeceectee (QyADK) S3URNITISUC) AQTTEND TI3EM JO
9 s (doH] s3IsTUI/SToUURUD FIOUNH ©3 SUOTIDIBUUCT FO
000T *° " i9d) 20749 Fiouny ayjy uT sadrd/TRUuURY3 FO

000T "****"iMil) ¥DoTg jJjouny 2yl ur sjudwWYdIEIgng Jo

dacuing;
TacuIng]
JaCUINN
Jaqung]
TaquNE
Taqunp
Tagwng
Iaquny
ooy
IaqUny
1ICUNE
Iaquny

P T R R R R I i A

. yooTg uowwol sadel 8yl UO s3INTep IsjdWeIEd .

J R T S L R T R R I L e h T I o S S N

AN gLEDS 8 # 27114 8
AN °LLEDS L i oTT3 L
A01'9L¥0s 9¢ § 2112 9
A0°GId0s 68 # 2113 §
AN pLdds Ve # 2TTa b
ANTELYDS e # 2174 €
AN EIMDS 2T # 91td £
ANTTIADS 1< # 8TTd 1

LWdISH
IWVHISH
JWHOSH
LWeIsH
LdD5H
RANE: M)
LVHOISN
LYdOSH

R F VA R R E TR TSR AR ES RS ER S AR A0 £ 01
§ CuUOTIBTNWTS STYJ 103 SIWRU STTI Y21eids |
GHBAUSEREANBORESHEEN RN aHRAR PRI RE

Jut-Tdwidd 6 # 27T T § yooT1d I3y LOOC
A0°HIr 0 § °TTd T # 4O0TH A63 RIC

it yootrd e woil andang <~  LNOL
# yooTg ® o3 Indur <- HIL
fi No0Td HWHMS AQ saweu aTta
A

[ T R TR R RN S

TOUTA Bl ,92UaTIad®a UT PRIINDD0 1daBU IaRY .
. UyoTie S8SNED 83TUIIUT JO TN &T 3INIBM, »

« 09%'F HHMS ¥dd JO uoTiejulwaTdwr ue ST STUL .

e L e R R R A LI L Lk g g

£

EF TN EN N ET YRR NS S RN R R LR

o uoydAs gz'al - ueiq

B0-9}|0AA - X1101G



¢ abiy

HOTSIAIA S3ADENOSHY dELIVM tee FVES0Hd  LHOdSIIVYL JUOHE LR

L

» T 'T:

. 'BpTIC
. UITH
- {HYY

e ADMHUOY HOILDILOEd IVLHENNOdY IANT

.vc#cccéﬁvo*.vfdv.c#-o¢4-40t¢ivv40vc-+c¢¥.—t¢!—.?#*f$
I 'IT ‘ia Azusy ‘oaesdsaieys .

“dosp ST HOOI( 2Yl BISYM 13JEM SYJ SuUnd YIOCWS, .,

*ouyr ‘areml}log dX pue ‘A3TSIDATUN 2IBIS
uchasi1o 'MNOD AQ 6661 UDIEW :ajepdn JuaddI ISON &

13 30 A3TSISATUN By} AQ [66T-LL6T SUOTIEITITDOW

(WD) @aMoM pue asssaag ‘due)d Ag 161 podoTandp

IREY TIAOH LHO4SNYEL QAaNALXE oyl o3 speuw AI1jul .

B T Y s N S T TR R RS R itk A S

oop e e e e e © (MOT3XH) OTT4

IIDSY @7 S3TNsay UrIdxd JOJ sSITOPUOD I=aquoy

Q00g Tt (ONTdN) 1/S uT moTi-BnTd 103 sbard Jo asquoy

ooo0z " (1:dOLST) STsATRUY uUTEd 103 SIUSAY WIOTS FO I3(UDH

000S - (NuMHI%) uted uT I&/sonTep 'dTO8ad ITGENOTIV IO I3QUNN

06 St {HIIOAM) S3UTOd B3BQ 22TITIO ITARTIRA JO I3QUNN

0% seeere e (YOAN) URIZHE UT S80TJTI0 ITARTIRA JO TIqUOH
01 e e e e cheeeeeee s (ygaxes) andur

dung uerlxdg JoJ siuTed ALVHA/ALvdd Iaqunly

0og vttt (9dXYM) FIouny pue utey uT saben UTRY Ta3qUNN
51 s S {NHDON) f20Td ueIjxd aYyj ut suoriounp

07 SUOTIDSUUOD TAUUEBYD ITAERMGITY JO IAaqung]

0BGttt {gAn) ueixyg ut sydeiboIpAH Indul Jo ISqUAN
5z e e seheeaee s (IGAN} 3O0TE UBRIINE Y3 UT

sjuswsTy abhei0ls BTYETIEA 10J] §IUTOd BIRQ JO Iaquny
005 (Tvadd) uRlix3 uT s3juTogd BlEed AI03sSTH 2wWtl JO Iaquopn

0ootT " <o+ (ASAN) URAIWE UT suotiounp @belois o raquny
QOZT *rctrcootrrottterrrecrc(DNHN) STRUURYD TRINJEN JO IDGQUNKN
0% e crr s {QIN) URIZHY UT SJUSWSTH JPLL JO IIQUNN
061 Tttt cr{0dN) SUOTILSOT] INCIUTId urRIlxd JO Iaqunp
00F Tttt e e (MAN} SiTeN UBA3xXE JO Tsquny
00z  C 't (93N} ueIlXd UT STTRIINQ 29XI/SIIED BPTL JO ISqInp
a0z e e (OdN) UBIIXE UT S2OTITIO JO Iagumpl
oL e eesr(gm) ueazxz uT sdundg o Iaquny
116101 AE *(2@d) Yo0Td ueIIXA SYI UT SIUSUITH JO I_qUnH
0 (dsity 13odsupil uT $3233TTdS MOT4 IRTAYEL 3O I9QUON
08 - - tyoan) sueTaesor andinoe paijutad jrodsuel] ¥o Iaquny

o GoUdAS g7 Gl - Ui IHED-BNOM - K40l



i afiey

YIHNISYIA S TVANYHNY

TOHT JHHMOH

3

YASSIEI RO

‘obieydins DUTIND GIsT st no[y uoriounl jo wung

Sl o= 081 CTHOILOTIOS €7 #HOIsdda tydlid

TG saunbs “1 vcsuovisunl o go esie 9oeJINs 3TnEIsd
gosgro Tt TOLENS
ils reer e g ] tS@TQETIEA UCTIRIB]Y

sgatiebsu $T ZLYAI SSBTUR

‘pesssoDe IT ‘PosSn B TTIM STTJ 9DBPFILUT NIL WOIJF 33°p TRTATUL ILON
(Aepsov./a&) pTLO906T  © 't (ZLVAI) @3EP TRTITUT

, ‘pasn 21F SAUTT

gy uaym andut ydeabo . pfy autr £y UT Inoy HuUTIIE)S SAQTIDSIP OSTe STUL
‘pasn sT 8[Tj] 9DEjIdIUT

Usys awTi/eiep DHUTIIeIS ¢ [T3 80BJIAIUT HIL wolj 3USWSIeTdsIp SwIl ST STUL

aAnoy g0to Tt {OddzZL) QWwI} TeTITUL

0 vc o {oa@dr) Iejswexaed ITTF 3IVIS JOH

SS9 . NUTW 8O0 *-Jo tealalur suty jnojutid Azeuung
si [DAD T cresrsJ0 sTRATSIUT JneluTid Axeuwng
sa@.nutu g0 “70 sTeEai2lut jneojutid IIBTPSWIBIUL
s 1240 1 *Jo sTeaIajut jnojurid aleTpsuaslul
T cesreerseagrDAD UT S§37E3S DBuTluTid

1 seererrsern T 10 S§3TUR DTIZBUW ISN

0 s (1vnDan} sadtd "atnbs ejes1d j0u 0Q

1ol 002 et vesrrcscssynpuaT UOTIRTNWTS
SpLOsES Q0TS <+evsrrgy dajgs uoTjeibelur jo yizbual
oryl e sesssc o ogaTDAD UOTIRIDAZUL

UOTJETNWTS I0J UOTIBWIACIUT TOIJUOD

MOTA 1E04-00T - uoydfs gz ‘@l 9ATIBUISITY uTeIg TTTURD/ITTOH
BuTssoan TRuUocTIRUIBIUL IaaTd ITCAIAG

rrre FTNA0H STSATYNY v
P RN "0 'HOLOMIHSYN

NS USLHIAS G gl - UIRIQ [IYBD-SHOM - X101



no-¢ o6tz G5 e 0s° 1 0%tk gusTe "0 GITIT AT0ZadVdl "0¢€ S g
00°¢ 007 ¢ g b 9z ¢ [c70 006GeE: "0 ezt ATOZAdYHL 0L t 14
06" ¢ [$1¢ i £ EX AN 5670 00se "0 LT Tl JIOZHIVYL "001 £ £
o6 2 00°¢ £ < X i6'0 00ser "0 LT e QI0ZHaVdL "001 4 Z
0072 00°¢ Z T T 1670 005g "0 et UIOZ3dVdL "001 T T
S34018 HdIS SHOILLIHALT FA0gY S dHL LY (3} (1) S AH0 (11 O5) 55WI0 (4 dadkn MO
dI0ZadvHL LHOTAH LHEANI SHOILOHOL HlLdad HLATH =vi OHIMN YR YUy LINAHOD HIONIT LINGHOD  dHI
LI L S T#ifv*#*a¢v¢f1+!v+010¢444414fvot#v#o#i*&a’.v#%’?o..
. elEg 3 TNPUO) .
[ s e R R S I S I L Tt i A A A S S
1
MOT4 T@8L-00T - UoUdAS gg’dl SATIFUISITY UTeId TITURD/2ITOM
HuTss0IDH TRUOTIRUIIZUT IBATY 110I38(
VINIDWIA ‘ITYANYNNY Parr ATNAOF SISAIVHY caan
COMI IZENOM 3 dISSIEA dWVD P rrta *2°0 "HOLOHTIHSYM
NOISIAIQ $32YN0sdd dILVYH . YO0 d LY04SuvelL dFdHNILNE rrva LONAOY HMOTLDALOYd IVIHANNHCEIAMNT
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll IH
pelra. D 9g jou [TTa Indino AJTNUTIUOD JRTPaUIDAJUL
SEMIT TD WOdd avdy dg Lo TIIM SHLJEA LMNIWIAES
“(0 = ZWI) HVILXI 3O suoTsisa snorasad uy se pajnduca aq TITA salTjoid ade.Insg Iajem 7S5 Ppue Zp 107 yjdep DT3STIIIDRIEYD
< (1I) SITeg3ne 8813 e Posn ag TITA Yicep TedTITID 10 [PWIOU JO WAWTUTH - § = Huoap
SHOTLYARTE LOHM SH. 430 JHY SLONT QEVAHYLS S{L1nYaaql 0 = AdTar
(0 = HATMI} SHHIT I 40 €0 FHL HO gEYILNE HIONIT NOILDAS Yy N9AYdT TYNOE LSNE AXIT 1D HO SHIONAT 1I104od
HYY00dd TYHIOTHO HI SY HILLIYM F¥¥ SdI
MYHS0dd TYHIOTYHC NI SV ddLNIYd Sdv SIHITT ¥HAvEH HiVIQERMELIT
0 T UGNOIIONNL HAYYSOWAAH LNdHI MSCH

T {0=Y340SY) FA0TS WOWAMNS QHNOYD
BHL HYHL §S3T SI dd0TS IDWIHnNS
JALYM SH1 HAHM NOILJO MOTI TUridON

N0 UOUAAG 97791 - UG INED-BHOA - X101



g afieg

co'e
00 ¢
00°¢
00°¢
00°¢

YINIOYIA “HATYANVHNY

TONT AFMDN 3 ¥ASSH¥A dHYD

NOISIAIQ SIDUNQSTY YALVM

00" &
00°¢
00°¢
co"Z
(] R

11
0t

L

99

(L) HLddd SFD TAUE TARTE TA3Ta pichiziolsl Ml
SLINAHOD SHILOIHNCD AVILINI LEHIC Ld3atll PO D JHNGdED HOLLOHNL  dHI

[ N R RN E LRSS

. glpQ uctisung -

R R e N R R R R S S

T
MOTd 1e8i-001 - UoydAS @z 791 SATIRPUISITY UTEIQ T{TURD/33ITOM
ButssoI) JPUOTIBUISIUI ISATH ITCIARA
rrew HINGOR SISATYNY e
P Frar ‘00 "HOLOHNIHSWM
PR HydSodd LYOdSHTYL dAaNILY rrrs ADNE9Y NOILDALOUE TYLNIMNOYIANE
e e e e mm o o m  ——m o At h e o AR ek A e s e - ——— . ——— e A ————— H
'pabueyn u9aG SeY 9 trryoaTnpues T

“1- Aq paTTdTaTnu uedy SBU MOTI jETITUT Auy uotiounl wesijsumnop
teuthTio Inok o3 uoricun{ wesrisdr. Teutbrao neA WoliJ sem mCT3 3yl
supaw snyj 3ndinc syl UT #oTI 2atuebou y  UCTIUIAUCD HYHLKE adots

futsesinep pue MoT] 8aTaTsod ayy o3 puodsaiion 07 PISIBAII UISY BARY

S3TAPUCD BUTMOTTOY Ayl I0F suotzounl wesIisumop pue weailsdn ayl ji DuTUIRM ===
‘q1aauT weaxlsdn o3 peppe 3937 100 0 Cedols oIsz SEY 99 st g 3TInpuod
s1ajaW DIgn2 [9+d9620°T T s+ scgunyona yidep TTnF andug

perarrrrearrreneries
. SUNTOA ITOPUOD 4

FPREFPEBET R AREFIFSLENF

‘HL449a 7903 1¥ £€°T SI 9 LINANHOD NI (HIT/LT30.D) jii ONINYYH <===

*HLId3Q TINnd LY £°1 ST GC II0aN00 HI (HIT/LT730.0) iii ONINdVM <===
01 9" e 1670 0aser"0  LZTTI AI0ZFIVUL "00T o1 €T
5] ¢’ ¢ e 0 posec o L¢TCl qI0Z4d¥dlL "001 6 ¢t
8 g9e'e 1670 OSEC"0 LT el d102ddvdi "001 8 1t
L 9T e i6°0 (0163 { G VR A QIOZIdVdL 0L L o1
Le 05°1 0S5 00STC0  SETIT aI1oZddvdl "o€ LL )
9 0671 05 7F 00STC 0 SL'9 ATONYLDEY "GT g 8
99 03" 1 06"k 00GTCT0 SL°9 AIBNYLITY 06 59 L
56 0581 05"k GOSICG 0 SL™9 dIONYLOEY TST 54 9

noruoydAs gzigal - weiQ IeD-8)I0pA - XI0ld



YINIDYIA ATHOHYHNY rrea

TONMI EMMOM % dESSI4a dvD RN
HOISIALQ SATINOSIY YILUA M
01

&

8

L
LL

9

89
59

S

4

€

z

dINA0CKH SISATYHY

LL

99
5%

— ey M

HOoTA

HdD0Hd LdOd SHYLL

AeaL-00T1

4AqHALAT

R R R R T A I SR T U IE S L B

FO-T0 SANORD ViLvd
HOLIAROD

HOT.LVHAOAN T

.

AUNAaHNod »

R R T o B S S S A

ROTLONOL

HOILHOL

LINANOD

B N A e R N N R R R I LRt I O

HOTLYWE0ANI ALIATLIANNOD TYMNIFLNI >

P R R N N R R RS

uoldAs gz 'g1 SATIRPUISITY UTRIQ TTITURD/BJTCH
DUTSS0I]) TPUCTIBUABIULI 134Ty 3ITOII8J

LR

ToOUEIHM ROTLIAM O AdVainod

00°0
00°0
00" 0
000
000
00" 0
0070
00°0
0070
0070
0070
00°0
00°'C
00°0

ADHAOY HNOILDELOYd

SYH 1T

"o°d

‘HOLOHIHSYH

T LHIHHOY TANA

SUUUTHOTLONAL LV TIYALNO

»* - 144414**041.?._—..1.’4.—.'.1#.—.04*#47*41##!04..1.—.4’.714'44****
0 dnod9 viIvd HO HMOILIAHNOD AdWEHNNOd i
TIYALN0 Zddd

-

3

{11 dnodd YIvd)

YIYa

P N N R I R 2L I N A S g

0G0
000
0070
0¢°0
00" 0
00" 0
00°0
0070
00°0
na-o
00°0C
0c'0
o0°0
012

06 LLT
PLoeel
86°LLT
CZTBLT
8E78LT
9k 8Lt
[N
bErzLl
gy raLl
98 8L T
ZLT8Ll
96 BLT
02 6L1
FE 6L

SLTBLT
0008y
Fz°081
By 081
r9 081
96°6L1
beELT
Pe €Ll
867641
€8 081
867081
czrisl
Sp 187
0L 181

00 EBT
007€81
0o°€£8t
00°e8t
00°"t81
007€81
00°€E81
0081
00°EBT
00°€BT
cO€aT
00°£81
00°€8T
007£81

It
o1

g O o~N M T
— = =

— N Moo 0@

WINouadAG Gz gL - MIBEQ [JED-BJI0AA - X101



DR

e

oLt

0070
00740
0070

00°0
a0
00°0

00°0
00°0
0070

00°0
00°0
00°0

CLT

8¢l

B6 " LLT
9k BLT
8k 8Ll
967" 8LT

f8FT8LT

/96781

/6

/9

/¥

/6

/9

/v

/6

/9

/¥

/6

/9

/v
/ 0070
/ 0070
/ 0070
/ 0070

/55

/E

00°0
60"
0070

00" 0
00'o
00°0

00" 0
000
0070

00°0
000
og o

B 61
9678L1

/8
/89
/e

/8
/99
/€

/8
/99
/€

/8
/99
/€

/esTael /
foiteld /

HOTIVASIE NVHALSAM0d /HNYIdLEdn

a0 0
00" 0
00°0

00°0
0070
00°0

000
00" 0
000

0070
0070
00°0
00°0

S

<

5G78LT
02 8L

/L
/65
/C

SNIAYY DITNVHARH

/L
/S5
/e

¥AYY TVHOILOES

HOILAO MOTA IYIKON DHL SFSN LINAHOD sea <===

05" LLT

/6 el

/L by el

/66 957" 8L1

/€ og 6Ll
TaASEVYHIENS

/0070
/ 00°0C
/0070
/ 00°0
/ 00°0

SI MOILINNEL yaa

Sd3 YNN8 HELVM TTOYLNOD OH SVH

/T
/8
/9
/5

/e

1

.

/L 8LT
/bbTell

00" 0
000
0c"o
00°0

06"0
000
000
00" 0

iy
/1
/LINAHOD

/01

JLL

/5

/T
/LINAN0D

/01
/L
/5
/T

SS04¥D /LINAHCD

0070 /01
/L 00°0 /L
/68 GO0 /6
/e 00’0 /1
ALIDOTIA  /LINGHOD
/p1006 000 /0%
/L oc-o feL
/56 000 /S
/z 000 /T
#0714 /LI0AHGD
PLoLLT / 0070 /0T
8L 8L / 0070 /L
bk 2Ll / 000 /99
ZL 8Ll / 00°0 /b
byrell /0070 /T
HOTLYAZTHE / HIAHG / HOILDHOLD
O
synoi 00°0 = GHIL TYILINT »
HOILIGNCD TIACW TYILINL .
P R R R R R
00+30000000°0 G619061 = QUIAZL
T TdHgHnN 08

WO UGUdAS G2 g1 - Wi Hed-2oan - Xioid



g abiey

807189 /0T
L b8 /6 Th 588 /8 £1°9L15 /L 057 LEe /et
cotlot s 067 LEE /99 ET VR 43 05" LEE /6
SLTTES 4 Oecke /t 6b Ll 4 L b8g /1
FHOTIOA 'TVMIA /LINAHOD
%9 /0T
SL'8 /6 S8°8 /8 A /L TR fiL
SL™9 /9 GL'9 /89 SL™9 /88 EYAN Bt /S
SLTL /b £p’8 /€ ZL°8 /e r8 8 /1
yHady TYHNOILIAS $50d¥D /1INANOD
6871 /0%
BETT /6 Le'tT /8 Lh'T /L 80°T /el
6L I~ /9 oLt /39 6L°T /5% 8ot /s
95T /b pET /€ 6e" T /e te'l /1
ALIZOTEA  /LINANOD
0121 /b1006 ot-et /0T
[Fh A /6 0172t /8 01°<1 /L otr- et /L
(LA /9 01" 21 /99 01°21 /68 01" 2t /s
0121 /b or-et /E 0121 /Z 0171 /1
"HOTLJO HOTd TUHEON ¢ HL SESO IIAANOD uaw <===  MOT4 /LINAHOD
6L°BLT /6Tt /1 19°6LT /L8l /0T
LB'6LT /B8l /6 117081 / 68°1 /8 217081 /Rl /L
217081 /%9971 fLL © 5108l PR VA A £z 081  /.6L7L /99
GZT0BT  /.LL7T  /SS 9z' 081 looLtt /5 £6°081 /7 18'T /¥
Zg o8t/ 98°T /€ 80 18T /88"l /e €e 181/ 6871 /1
"QEDUYHIUNS ST HO LDHOL way  <=== HOIIYADTE /  HL4Ed / HOILLOHAL
SdH 000°¢  tAYQ 40 3HIL
bI/L /9061 VWA/OH/ MR
S619061 LVad HYITAL
TEYV HAY HYELIXE 40 AWMIL Ay 3Lvd DHIARA <<<
R L T e
+ SWOOH 00° ¢ = AHLIL TYHIA  «
* HOLLIGHOD T300M TYRIA ¥
O T R
047t fbLTLLT /0T
PLLLT /867 LLT A 867 LLl T AT A /8 cTrBLl /8€78LT /L
8£78LT /9y 8Ll Lt bbELl febrerLt /9 Pt ELT JbbTELT /99

N0 UoLdAS G281 - i) HUED-SI0A - X101




() ebied

R L N A I R R S L I R

T

[SIIRV} 8 0070 L
BOTKTI 499 [ LR S g9q
GC"0 3 000 Z 0o

<
(il
an
—
—
b= a3

(NPD AMIL  § LINQHOD (MM)AMIL 4 110dnod  (MM)3WMIL  # LINANOD (MW 9HIL 4 LINAHOD

J e L O R R LR
, "d3LS FMIL INYHO0D 40 NOILYNWIAXE d03 MOTEE FAS
R T e e e TR R R R R
+ dALS dWIL LAVENCD < LT30 SALOHIW HI JHIL «
+ FEVIHONS HOILIQNOD LHvdn0d LINCNOD *

O N T T O A e O L RS R T I ik it g

T

ovel c+uot3eTnuTs Butanp sdels swrly yo IaqUnU TEION
sw2 [p-dLb°G *rucTieTnwrs butanp 10118 mMOT3 aHIRYDINS WDWTHEH
£81 seccccyoTIRTINTS 2U2 Hbutinp SUOTIRIBAT abaeyning
[ <o-serdays awty Jad SUCTIEIDGT JO Iaqunu abeasAy
£80€ CCUOTIRTIMUTS 3} UT SUOTITIVIT JO Isqunu Teiol
1= S dajs swTl B UT SUOTIRIAAT JO ISQUAU WNWTXER

N Ny TN Y E A R T SR EE S R R R A A A R R R A
Azeuning uotTaeaall abieyning 4

HHEGDERREE S a BB PRI RN D AU R R RN GRE ARG

6L°8BLT /19°6LT /0T

T9°6LT /LBTBLT /6 L8ell /i17081 /8 T1°08T /217081 /L
217081 /217081 fLL 917081 /17081 /9 s1°081 /27081 /99
£Z708T /5270871 /&8 §Z7081 /¢2T081 /S XA - /57081 /¥
£6°081 /287081 /€ - © 287081 /607181 /2 80181 /EETTBT /1

HOLLVYAATE WYadLSNMOd /HYEdLSdn /LINANGD

08" 0 /01
k6" 0 /6 5670 /8 1670 /L 00°1 /LL
86°0 /9 950 /99 9670 /G5 00°T /S
6870 /b Z6°0 /€ F6"0Q /e 560 /T

SnIavd DITNVHAAH /IIRANOD

N uoydAS G2 gL - W0 EMEDBJIOM - K10



j 1L abeg

P R R L R R R R A R
. 9T 0~ = LIFHOYHEd TALIMHILLIAOD NI dOddd «
-4-94‘1-94‘419.-.114*-4*-vwwﬁavo+w¢ﬂfo4{¢-wvo.w‘..vdv?dvdvi

WL p0rdskELT8 = 0704 IYNIA + MOTALOO »

PR A P ¢ E RS S S = MALSAS HI 1437 HAMNT0A »
« FEOD bO+dER660 L = MOTALN0 HILSAS TVLOL «
R L L A
+ M0 FPO+ECCILTB = HEINTOA FIMILIHI + MOTARL o
> W00 O+30ECTILTB = FHNTOA MOTANI HALSAS TULOL »
, WAl £0-30008°8 = AHNTOA WALSAS MTWILINI +

J N T e e N AR I O I A g b A A S G

F0+30966° L 11
TO+HG9E6 "€ T

A2 'HMOTILNC HOILOHOLD

FO+E0ETL™ B 1

0o YHOTIHT NOILONNL

..f.ff’#d,ﬂav*fo.a.f&.ff.v‘.**‘*v?f#.?._v.f’#***#?#.f.v’f'?*#?
, SNIJOOTd LIFALS ¥O MOTALNO 'MOTINI HOILINND -

[ T  E R R 2R T S I O I b gk o i

vf.vv+4¢4¢+4¢+¢$«74'94¢¢a+o+f++vu4*¢4.44*404-va*#+&

4LS AHIL ISul @HL Ly FOHYTYE ALIOHILHOD HWdLlXd +

+

R R e R I It A S S

T
Tk PE 0t
bE" VT 6 €eree 8 687 K1 L 06°9 LL
LSTT 9 1676 99 06°1 I [4 S
£6°0¢ 4 g¢£e € 16712 4 €8 1¢ 1

(DES)EWIL § LINAHOD{DAS)EWIL # L:0NAHOD  {DESIZHIL # 1TAAHOD (038)3aMIL # LINGNOD

'#.T.v"#a.f*.****f‘..v._—.d‘v’vi#**dfa.d‘.vdé..vid“*d**#f#i.a'f‘
. (5aMODES) d3LS IWIL HOLLIGHCD LHVYANO0D dDVHEAY »

[ N I L I S T i

. (HLAT#/VEHY. LANS}LU0S + ALISOTIA .
Y m e mmmm o mee— e = daLS AMIL +
. HIOHET LINGHOD = LHYH00D «

T T N R S R RN R R I g

» JYYNHNS HOTLIANOD INWHN0D LIAGHOD ¥

NOTUCHUAS @z al - W] [IMED-9)0MA - ¥1idid



21 abey

£0+3T66°T 070 9701t 88° & 35170 ER 0 e17 081 BTN PO"0BT 36 °6L1 007€8T L
£0+3188°¢ 0°0 6°GT1 S8°¢ [z°9 95 T ST1°0yT L808°0 98 6L 1 teteLl 00 €81 9
€o+d1YE"d 070 8°GTT 8I°C L8879 I 0 8081 L=2= 1 Fe 6Ll ko Ll g0 g8t 99
E0+dgis’ T 070 8 IIt1 £z SRS S 0 L57081 tO6BET0 917081 86 oLl 007 e8Il 56
gordIEg’t 0o 0" betz 000 LG 0 sl L B1°087 BT081 00 e8t )
COtrEZER"9 070 00 L3 0070 5 0 957081 v L0 0 shrosl 867081 00 E8I 13
Zordr9etg 0740 0°0 Bi ¢ 00" ¢ 44 [ c8 081 59070 08 08T ¢eti8t 00°€8T £
COHAROLTT 070 0°0 Z6°1 00'C £S a B0 18T £590°0 LOTTI8T 007£8T 4
€o+dgevrz 270 €0 00°0 0E'T a a 007 €8T +9L1°0 £EE 181 co-e8l T
(,L3H"0S3) {HIM) {HIk HOIIYATTE HOTLYAZTE  "HIH "di (M) ADL.YHD & (§20] (k) d3arnn

YauY OHIJO0TA  EDUYHIENS GHOCYD ROTHI WU LY HOHILNI30 TADTE A9Y dEAY HOTLYATTA HOIIVATTE HOILVAITIE tOILINAL

ROTLONHAL 40 a0 §I HIL4Yd ASYYHDIENS A0 HOILONNC MO LOHAS  HOILIBAL  HMOWD AdId  JHACYED

RIMIR 4101 HIOMAT HLOWA'T TAVR SYMLNR 30 SYdLAEN ARIL HOWNI AV YA LSOMYEddnN

AOTI IP8A-00T - UONcAS gz gl SATIeuIalTy uTead TTIHeD/33ToH
BuTssoi1n TRUOTIBUIalUl I94aTd 3TOI33Q

L SR R I I IR I S S *4111#94*??070#1'#4*‘74&.#44?&.?#—?*1?&0+¥¢¢000¢.¥#
» SOOI &Y I LY LS Ad Y HHODS Holld>2RODP ¥

[ R R T b i it

1
SONIHYYM TANNYHD MOTA TINE ISIHL WLVNIKITI OL
Q9aNELYT 99 SHOTLOES SS0HD QETIACH FHL IV¥HI dICHIMNODAd ATHOIH ST 11 "TI00H AHL MI SMOTE gHY avdH JALOGHGD
WMOMINYM SHL LDE43v fd7I8 SIHL  “HLJEQ WNMIXYM J3Z0XE SHLIZJ J3LJHOD 3HL HIHH LINGHOD HOLLDHNA ¥IH04/2IToaVdYd
WO YINOAdYI ‘IYATOZIAVEL FHL HONOWHI MOT4 HIAAMOD Ol $IIL! IWILOVUVHD TAMNYHD HLAZA 1104 §380 HMWd90dd dHL
go'¢ ORET £1°0 Lo [
00 < ObPT 6070 89 g
1070 I 00°0 1 T
{SUNOH) (sgnoH)
d0NIYEND00 000000 L IHAYd0000 AONIdEN300 aagrni
L5Y¥T J0 HHIL LSYT A0 43L8 HHIL L5y 14 40 FHIL LSdIa 40 430S AHTL TAUNYHD HAL0
e o D D e e oD e e = — e e = — e e = = SOHIEYYA TIHHYHD MOTe TN 30 REVRMNDS - - o7 7 7 - - 7= - o T T
chri- = LHADYAd ALINKRILHOD NI €0Wdd
LA 00 E0+3I0ZLLL = MALSAS HI L1437 AHOTOA

HOILY'.0DTYD HOoddd LLINHILNOD FATILYNWIALIY JO HLIYH LSEL

N0 UGHUAS gz'gl - uIRIG YR -DFHOA -



¢ abey

FION T XY CIOLET X4E IVLOL
0kZ00'0 070 62" 1 Lg8’1 99°0
0FzZ00°0 0°0 (01 6871 9%°0
opZ00'C 170 68°1 68" 1 9%°0
6Z2Z00'0 870 6871 e 1 pE e
£9200°0 €70 pLl 991 et o
€CIOrP 0 070 L7 L 991 FT0-
Z0000°0 170 TLL LES £z el
£9zZaE"0 B°1 LET8 602 F1°0
£8200°0 £°0 607 ¢ [V Lo
62Z00'C 070 0Lt Fg- 1 056°0
OVECDTO0 ETO F8" 1 98°71 89°0
oyZ00'0 £°0 98°T 88°1 69°0
Qreo0 0 £°90 BT 96" ¢ 6870
(H/E) (HIH) () [§20)] MOTA

1BOTA HYIYLSHMOd Hyddlsdn  N92Is3Ed
F307TS  KEoH A0 SGNI LINANGCD LY CANI OL " XVR
LINGAHOD HISNIT JA0EY HLJEA HOMIXYH A0 OILVY

20+3159°9
Z0+3011°8
Z0+ELsk 8
co+3e91°L
£0+4261°1

Q0 0°0
070 0°0
a'0 00
0'0 G0
G0 o'e

T2 F
BEL
El't
68°¢
88°¢

Lo R G

4
P

oo o0 o o0 o O o o 0 o o -

SHIM TWH

FIHEIYAN0D0

e
3HIL

00°0
00°0
08" 0
00°0
00" 0

YA CALSHBOU .0 TWlsdn 40 A a0
HLOHET HLOHA'T HLOHAT HIDHAT
o raaEaraEE  rEaNEREETTEREERIEITIIAEE AL ERS I TR R Y
. HOTLYHOANT dHHIENA €04 TVNNRYE v
. HVELXHE 3. HI ¥-§ 405174 945 "(VAH dHLLNOJEnS .
. MOdd SHOT. ARNSSY MOTd TYDILIED GHY TYOILIWDENS
e rvsrrerbss Ereaearr e R AEEEEERREEYI LI EELE L A AR b IR
154 1 T0+3TZ°1T JEAHN Adann JFANN b1006
68°T 12 I 10+d12°1 092°¢ 06°1 T0+358°1 01
16'1 A 1 TO+4d1Z°T 09¢°¢C 0671 T0+3G68°'T 6
661 9l 1 T0+3412°T 09¢°¢ 0571 TO+ESB'T 8
88°¢ 9 0 10+46k°T 0927 ¢ [AAS 10+302° b L
6y’ ¢ i 0 T0+3L8°Z 000G T GETE 10+388°€ LL
€27k~ i 0 10+3£9°2~ 00S°T gL 8¢ zo+AK6"T 9
26 € i 0 10+369°¢2 006°1 oz o 00+38€°T 99
1979 4 a 10+3969°2 005°1 €882 ZO+3AG6° T GG
BGTL 4 8 10+308°¢ 0061 ch g 10+488°E G
gy e S o] TO+3E9° 1 09<°2 R 10+308°1 V¥
002 g 0 104962 T 08272 0571 10+368° T €
1172 Z 0 10+482°1 092°¢C 081 10+968°1 €
9r "z 0 0 T0+309°1T 092°¢ 0571 10+968°10 T
(sdi THIM Cdb (3HD) () (s/1h) (SHD) dIgHnn
ALIODOTAA AONAEY0DI 0 HOTS HIdEA RLIDOTHA KOS LINdHoD
a9LNEH0D a0 aalndpod  TYOILYIA  HDISHd H9153d
WINHT XY AMIL MOMIXYY  LINAHOD

MOT3 I182i-001 - UOUGAS Eg 67 PATIBUILBITY UTEIQ TTTURD/2ITOH
BUTss0I) TRUOTIPUIBIUL Taatd 3T0I32Q

P T T E R R R R R R R S A

» s3I, 81 1LY LS A NVHNOS LI nNamrmood »
FREEEF LYY _vv+*1+i#1@¢4a4¢+v¢+*++94¢¢¢4vvo+¢+vvv¢¢¢¢71#+++$
124 1 6L7BLT i1¥0°0 69°8L1 9L6Ll 007 €81 1T
6F T 19°6LT i6650°0 LhreLt 00°08T 0o-esl ot
0s 1 LgeLl “t90°0 GLT6LT FZ 081 00'€81 5
9t 1 T1'08l 1 L8070 107081 8081 007€81 8
95 T Z1°081 SRET0 £0°081 po08l 007 €8T L

1

WO UOYUAS G781 - UG IMEDB)0fA * X101



1 Bhie

60TF"9
[ ]
£rs8°8g
¢6ET 8
00sg 11
0osL™9
005L°%
006" 9
0052 11
6EGLL
L2088
057L8
8br8° 8
{108 vEdY
103S SS0UD

050870
S0ve'0
£9r6°0
8C16'0
LEQDT T
1evg o
80I8°0
£E9E870
LEQOTT
558870
TETE "0
£6EG°0
8S¥6°0

(L3H) snIavy
DIT0VHAAH

FO+36566 "L
FO+36566° L
pO+35HB0°8
PO+ITELT "8
pO+ABSH L8
PO+3ALEEL B
pPO+d8r1E "B~
PO+36L5E78
rO+d80LE"8
FO+d66T0 8
PO+ACEIR T
FO+3ATOPS T
PO+d08E9”
bO+306TL 8

o ® @

13K 2140N0
074

jusdzad

juaniad

65070
yereto
194070
LESDTO
015270
T¢E0°0
9880°L
56z0°0
6L0E"OQ
669170
956070
565070
£GTIT70

HONVHD %
HOWVIIAY

99¢ "1
680" ¢

{SHD)
MO13

pey 99
pey 99 - - -ghueyn obeisae 352DBIBT 2uy3 UITH ATNPUOD AL

. TEPUODOS (£ s-cromtl pesderd
. THELINUTM 18070 -+ comr pasdeld .
v 0EB 9k bED ToauT .
. 900z ‘LI Fsquesac); *aleq Burpul .
. 0 CERIREG =1 A N
, 900¢ ‘LT 1squmact - ajeq buriiels .

'¢¢47¢.vavY?!#v#w444#47t+f¢+f9-.1*4&#144.4.‘..104?4#4.14Ta..?#.?
. Aleiwng swry puP 27BG UOTIBRTNWTS A9k F HHMS v

N T R T E T RN S RN R R R LI LI I S S S S

Jnet Tdulnd spswet sesm afrTl andino Inol ===
Jep: 1durod ¢ paweu sem (T Indur INCR <===

-sabesseaw Bi.TuTes ayqrssod 103 aiT) andino y2ayd SABMTY
FATTRPWIOU PApUd USTIR[MUTS N9Yp HHMS ===

*ATTEMIC U PIPUS UCTIETOWTS T3pow 3JI0dsSURI] Papueixd d===

-+ -abueys abeiaar j3sabiel a2yl YITH uoTIODUNL SYL

LR I R
. TI03A
v T30,

T e s R R L I B b b S i

{ {u)r ~ (T+U
{ (U)o — {1+u

YA Y 0°00T <== UOHVYHD 4%

10 ) 000t

q== AHHVYHD %

+ 19y QEN.A3d §1 LIAAHOD ¥O MOTLINALC HI FOHVHD

L N

NOILONOL »
1INGHOD &
JOYUEAY »

F R R LTI b Bk Ak sk S

QUENIAIANN0 QENIIIAHN QAN IAZIAHN QIR TAAAHN L1006
0070 5070 007611 00°s 01
0070 o0 0 £EE°GTT L9 ¥k 6

00°0 000 06°¢T1lL 08" v £}

000 00’0 BGT6TT chTF L

0590 000 L9751 EETF LL

00" 0 00" 0 L9 5TI e ¥ 9

00°C 0070 67 LT 80" ¢ 99
0070 00°0 ¢h 811 8671 L
00°0 00" ¢ LT 611 €870 S

00°0 0o 0 L9761l £L°0 14

000 00°0 26761l 80°0 3

0ot o 00" 0 ge'6l1 8070 4

og o 0070 0070zl 00’0 T

I BOTA ($1151) MO 3 (LHIF) MOT4 {MHIF}MOTI dadein
AYDILIED TYSILIWD TYDTLIEDENS AMa LTINanoD

o uoUdAS g2l - e fRIED-9)0pa - Xioid



g1 obed

T R RN R R I i S S

IEDDJIOM - X0

o uodAS gz gL - Bieidg |




DRAFT July 2007 Practical Allernatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.3

Alternative 2A

Cahill Drain Crossing
Lennon Drain Crossing
Basin Drain Crossing
Titcombe Drain Crossing

Detroit River International Crossing Study



Solve For: Headwater Elevation

Culvert Calculator Report
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HW Elevation 18140 m Headwater Dapth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 81000 m¥s
Inlet Cantrol HW Elav. 180.32 m Tailwater Elevation 17970 m
Outlet Contro! HW Elev. 180.32 m Control Type Iniet Control
Grades

Upstream Invert 178.50 m Downstream Invert 17820 m
Length 58.00 m Constructed Slope 0.005172 m/m
Hydrauiic Profile

Profile Composite 5182 Depth, Downstream 1.05 m
Slope Type Steep MNomal Depth 105 m
Flow Regime N/A Critical Depth 1.14 m
Vetocity Downstream 3.62 mis Critical Slope 0.004178 mim
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 152 m
Number Sections 1

Outlet Control Properties

Outlet Contral HW Elev. 180.32 m Upstream Velocity Head 057 m
Ke 0.20 Entrance Loss 011’ m
Inlet Control Propetties

inlzt Control HW Elev, 180,32 m Siaw Contro! Transition

inlet Type 90" headwall w 45° bevels Area Full 33 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Eguation Form 2

Y 0.82000

Title: DEtrokt River International Crossing
o\ Mhydraulics\basin drain.cvm

11/09/06 04:42:006 PM

© Haestad Methods, Inc.

URS
37 Brookside Road  Waterbury, CT 0B708 USA  +1-203-755-1666

Project Engineer: Anz Ig
CulvertMaster v3.0 {3.
Page



Solve For: Headwater Elevation

Culvert Calculator Repor
Lennon Drain - Alt2A-100yr-Existing

Culvert Summary

Allowable HW Elevation 182.00 m Headwater Depth/Height 1.54
Computed Headwater Elevat 18138 m Discharge 8.3000 m3s
Inlet Contrel HW Elev. 18127 m Tailwater Elevation 180.70 m
Outtet Control HW Elev. 18138 m Confro! Type Qutlet Contral
Grades

Upstream Invert 17950 m Downstream Invert 179.20 m
Length 67.00 m Constructed Slope 0.004478 m/m
Hydraulic Profile

Profile PressureProfite Depth, Downstream 1.80 m
Slope Type N/A Normal Depth 0.93 m
Flow Regime N/A Critical Depth 1.02 m
Velocity Downstream 263 mis Critical Slope 0.003567 m/m
Section

Section Shape Box Mannings Ceefficient 0.013
Section Materiat Concrete Span 259 m
Section Size 1219 mm x 2591 mm Rise 1.22 m
Number Secticns 1

Qutlet Control Properties

Outlet Control HW Elev. 181.38 m Upstream Velocity Head 0.35 m
Ke 0.20 Entrance Loss 0.07 m
Inlet Control Properties

inlet Control HW Eliev. 181.21 m Flow Control Submerged

inlet Type  90° headwall w 45° bevels Area Full 32 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River International Crossing
o\ \hydraulics\lennon at grade.cvim

11/17/06 10:26:00 AM

© Haestad Methods, Inc,

URS
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio
CulvertMaster v3.0 [3.0003]
Page 1011



Culvert Calculator Repori

Cahill Alt 2A-Future
Comments: Unknown Flow
Solve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 184.4C m Headwater Depth/Height 1.97
Computed Headwater Elevat 182.77 m Discharge 27.6000 mfs
Inlet Control HW Elev. 182.77 m Tailwater Elevation 181.14 m
Cutlat Control HW Elev. 18261 m Control Type Intet Control
Grades
Upstream Invert 17982 m Downstream Invert 179.64 m
Length 74.00 m Constructed Slope 0.002432 m/m
Hydraulic Profile
Profile PressureProfile Depth, Downstrearn 1.50 m
Slope Type N/A Normal Depth N/A m
Flow Regime N/A Critical Depth 150 m
Velocity Downstream 4.09 m/s Critical Slope 0.006085 m/m
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 450 m
Section Size 4500 x 1500 mm Rise 1.50 m
Number Sections 1
Qutlet Control Properties
Gutlet Control HW Elav. 182.61 m Upstream Velocity Head 0.85 m
Ke 0.20 Entrance Lass 097 m
Inlet Control Properties
Intet Control HW Elev. 18277 m Flow Contral N/A
Inlet Type 90" headwall w 45° bevels Area Full 6.8 m?
K 0.49500 HDS 5 Chart 10
M 0.66700 HDS § Scale 2
[#] 0.03140 Equaticn Form 2
Y 0.82000

Titte: DEtroit River Intemational Crossing
o:\...\hydraulics\cahill crossing at grade.cvm

11/14/06 11:56:47 AM

© Haestad Methods, inc.

URS

37 Brookside Read  Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Ana Ignacio
CulvertdMaster v3.0 [3.0003]
Page 1 of 1



DRAFT July 2007 Praclical Alternalives Evaluation Assessment Report
Revised December 2007 Stormwater Management Flan

Appendix A.4

Alternative 2B

Detroit River Internationat Crossing Study



DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.4.1

Titcombe Drain Crossing

Detroit River International Crossing Study



Worksheet for Circular Channe!

Project Description

Worksheet Titcome_prefimin
Flow Etement Circular Channel
Method Manning's Formu
Soive For Full Flow Diamett
Input Data

Mannings Coeffici  0.013
Channel Sicpe 005000 m/m

Discharge 3.2000 ms
Results

Depth 127 m
Diameter 1,269.0 mm
Flow Area 1.3 m?
Wetted Perimet 430 m
Top Width 000 m
Critical Depth 097 m
Percent Full 100.0 %
Critical Slope 005735 m/m
Velacity 253 mis

Velocity Head 0.33
SpecificEnergy  1.60
Froude Number 0.00

Maximum Disct 3.4423
Discharge Full  3.2000
Slope Full 005000
Flow Type N/

mis
mi/s
mim

Notes: Discharge of 3.2 m3/s was taken from taking 50% of the 100 year flow of subcatchment 140 of turkey creek watershed.
Drainage area D/S of Titcombe is approximately 274 ha, 55% of the entire subcatch #140. Dratnage area therefore U/S Titcumbe crossing is app.

50% of the entire subcateh,

From 1988 Mactaren report:

Catch # 140

DA = 496 Ha.

100 yr existing = 6.4 m3/s
100 yr efuture = 16.7 m3/s

Title: Detrolt River Intermational Crossing Study
o\drc\19_wateresourcesthydraulics\titcombe.fm2

11/10/06 11:25:171 AM

® Hagstad Methods, Inz.

Titcombe Drain

URS

37 Brockside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana ignacio

FlowMaster v7.0 [7.0005]
Page 10of1



DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.4.2

Basin Drain Crossing

Detroit River international Crossing Study



Solve For: Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HW Elevation 181.40 m Headwater Depth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 8.1000 m¥s
Inlet Control HW Elev. 180.32 m Tailwater Elevation 17970 m
Qutlet Control HW Elev, 180.32 m Contro! Type Inlet Control
Grades

Upstream Invert 178.50 m Downstream Invert 17820 m
Length 58.00 m Constructed Slope 0.005172 m/m
Hydraulic Profile

Profile Composite$152 Depth, Downstream 105 m
Slope Type Steep Normal Depth - 1.06 m
Flow Regime N/A Critical Depth 114 m
Velocity Downstream 3.62 mis Critical Stope 0.004178 m/m
Seciion

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 1.52 m
Number Sections 1

Qutlet Control Properties

Outlat Control HW Elev. 18032 m Upstream Velocity Head 0.57 m
Ke 0.20 Entrance Loss 011" m
Iniet Control Properties

Inlet Control MW Elav, 180.32 m Elow Contro! Trensition

Inlet Type 907 headwall w 45° bevels Area Full 33 m*
K 0.49500 HDS § Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtreit River International Crossing
0. Ahydradfics\basin drain.cvm

11/09/06 04:42:06 PM

© Haestad Methods, Inc.

URS
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio
CulvertMaster v3.0 [3.0003]
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Worksheet for Circular Channel

Project Description

Worksheet Titcome_prelimin
Flow Element Circular Channel
Methed Manning's Formu
Soive Tor Full Flow Diamet
Input Data

Mannings Coeffici  0.013
Channe! Slepe 005000 m/m

Discharge 3.2000 m¥s
Results

Depth 127 m
Diameter 1.269.0 mm
Flow Area 1.3 m?
Wetted Perimet 430 m
Top Width 0.00 m
Critical Depth 097 m
Percent Full 1000 %
Critical Slope Q05735 m/m
Velocity 253 mis
Velocity Head 033 m
SpecificEnergy  1.60 m
Froude Numbey  0.00
Maximum Disch 3.4423 md/s
Discharge Full 3.2000 m%s
Sippe Full 005000 m/m
Flow Type N/A

Notes: Discharge of 3.2 m3/s was taken from taking 50%
Drainage area D/S of Tikcombe is approximately 274 ha, 55% of the ent
50% of the entire subcateh.

From 1988 Maclaren report:

Catch # 140

DA = 496 Ha.

100 yr existing = 6.4 m3is
100 yr efuture = 16.7 m3/s

Title: Detroit River intemational Crassing Study
o:dric\19_watemesourcesihydraulics\titcombe.fm2

11110/06 11:25117 AM

© Haestad Methods, Inc.

Titcombe Drain

of the 100 year flow of subcatchment 140 of turkey creek watershed.
ire subcatch #140. Drainage area therefore U/S Titcombe crossing is app.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Enginear: Ana Ignacio

FlowMaster v7.¢ [7.0005]
Page 1 of 1
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Solve For: Headwater Elevation

Culvert Calculator Reporl
Basin Drain -All Alternatives - Reg Check

Cuivert Summary

Allowable HW Elevation 18140 m Meadwater Dapth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 8.1000 m/s
Irlat Contral HW Elev. 180.32 m Tailwater Elevatich 17970 m
Outlet Control HW Elev. 180.32 m Control Type Intet Cantrol
Grades

Upstream invert 178.50 m Downstream lnvert 17820 m
Length 5800 m Constructed Slepe 0.005172 mim
Hydraulic Profile

Profile CompositeS152 Depth, Downstream 145 m
Siope Type Steep Normaf Depth - 1.05 m
Flow Regime NIA Critical Depth 194 m
Velocity Downstream 3.62 mis Critica! Slope 0.004178 mim
Section

Section Shape Box Mannings Coefficient 0.043
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 1.52 m
Mumber Sections 1

Outlet Control Properties

QOutlet Contro! HW Elev. 18032 m Upstream Velocity Head 0.57 m
Ke 0.20 Entrance Loss 011" m
Intet Control Properties

inlat Control HW Slav. 18032 m Elow Contro! Transition

Inlet Type  90° headwali w 45° bevels Area Full 3.3 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River International Crossing
o\ \hydraulics\basin drain.cvm

11/09/06 04:42:06 PM

® Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Ana lgnacio
CuiveriMaster v3.0 [3.0003]
Page i of 1
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dric.rep

HEC-RAS Version 3.1.3 May 2005
U.5. Army corp of Engineers
Hydrologic Engineering Center
609 second Street
pavis, California

HXKAXK XXX KXXX XX XX
X X

XX
KX
X

HOOKKAX XXX

XK
XXX
X
KRR

HXHXKX HKAXXX X X

Tkt hhdhideddeh b hdeddde ikl dr il dodededoded dodedededede e e dede Ao e dodede dode e e e e do e de de e Rede e e e de e de dede e dede e de dede A it

PROJECT DATA

pProject Title: Turkey River

Project File : dric.prj

Run Date and Time: 15/11/2006 2:56:15 PM

Project in SI units
PR AR R R R R AR R R AR AR R R R R RS A R R S L R R R R TR R S SRR R R R R o T R R
PLAN DATA

Plan Title: Plan 37 .
Plan File : o:\DRIC\19_waterResources\hec\dric.p37

Geometry Title: existing
Geometry File : 0:\DRIC\19_ waterrRescurces\hec\dric.g0l

Flow Title : Flow 01
Flow File : 0:\DRIC\19_waterResources\hec\dric.f01l

Plan summary Information:

Number of: Cross Sections
culverts
Bridges

10 Multiple Openings
0 Inline Structures
1 Lateral structures

[
DOO

I ]

Computational Information
water surface calculation tolerance
Critical depth calculation tolerance
Maximum number of iterations
maximum difference tolerance
Flow tolerance factor

0.003

0w
[
o

computation options
critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Fehhhdkhd e d T hhdhhhdhhhdarhdhdd b hahdih b hhdddh kb bk de i ded

FLOW DATA

Flow Title: Flow (1 .
Flow File : 0:\DRIC\19_waterResources\hec\dric.f0i

dedrdededeiedevrdededr e defe ke R e e dededede N f e dedehdededde i dedihddeden et fidededemddrdedede et dededrdedrded ke didrdedededededdrodede

o

* River Reach RS * 100 yr regional
* Turkey Creek Main 10 * 39.5 62.6

Fewk ARk h Atk bt iRkt ke ik fe kGl lide i dedefe de ke de i d e de e

Boundary Conditions
e e e e e e A A e e e e e N N A T R A N e e A R N e N A S R R N N R A AR AN N N RN T N RN N T AN NN LN NN L AR N AV et ded
4

« River Reach rProfile v Upstream Downstream

2
2
L d L L L L d L L L L s et L L L L L L L T L R T TS r
2
"

* Turkey Creek Main 100 yr = Normal $ = (.000375

%
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. . .
* Turkey Creek Main regional Normal s = 0.000375
%

T R Lt R N R T R R L R A R A kR R R o i h r d h kR A Rt Akt h ke hdekd e tevededdr ddevede v Ye v e dedo f dede e
&

PR R R R R R R R R R R R R R R R e e ST ]

GEOMETRY DATA

Geometry Title: existin .
Geometry File : o:\DRIC%lQHWaterResources\hec\dr1c.gOl

CROSS SECTICN

RIVER: Turkey Creek

REACH: Main RS: 10
INPUT
Description:
station Elevation Data num= 30
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
A R L Ly R A L]
0 183 76.736 183 99.766 182.5 101.278 182 102.644  181.5
104.01 181 105.363  180¢.5 106.485 180 107.607 179.5 108.729 179
109.851 178.5 110.973 178 112.095 177.5 113.217 177 116.947 176.56
117.547 176.36 119.547 176.36 120.147 176.56 123.877 177 124.941 177.5
126.005 178 127.069 178.5 128.133 179 129.197 179.5 130.261 180
131.624 180.5 132.798 181 134.684 181.5 136.554 182 264.86 182.5
Manning's n values num= 3
Sta n val sta n val sta n val
B R R T T e R e )
0 .03 116.947 .017 120.147 .03
gank sta: Left Right tengths: teft Channel Right Coeff Contr. Expan.
116,947 120.147 207.817 210.778 216.406 .1 .3

CROSS SECTIQON ouTPUT pProfile #100 yr

Tk Fhadhhdehddha T bt hd it hhwhh it ddcd el dide o hedrdededede v dedrdrdedede ke dedcdededrdedededededede de dededede dedede de e e i

* E.G. Elev {m) * 178.68 * Element * Left OB * cChannel * right 0B *
* ve'l Head (m) # 0.27 * wt. n-val. % 0.030 * 0.017 =* 0.030 =
* W.S5. Elev (m) * 178.40 * Reach Len. (m) * 207.82 = 210.78 * 216.41 *
* Crit w.s. (m) ¥ * Flow Area {m2) ¥ 8.25 * 6.41 * 8.13 =*
* E.G. Slope (m/m) *0.001101 * Area (m2) ¥ 8.25 * 6.41 * 8.13 =*
* q Total (m3/s) * 39.50 * Flow (m3/s) B 9.99 = 19.62 9.8 =
* Top width {(m) #* 16.78 * Top width {m) * 6.87 = 3.20 6.71 *
* yel Total {(m/s) * 1.73 % Avg. vel. {m/s) * 1.21 = 3.06 1.22 *
* Max chl opth (m) * 2.04 * Hydr. Depth (m) * 1.20 2.00 1,21
* Conv. Total (m3/s) * 1190.6 * conv. (m3/s) * 301.0 591.3 = 298.2 =
* Length wtd. (m} * 211.47 * wetted Per. (m) * 7.20 = 3.26 * 7.05 -
*“ min ¢h E1T (m) * 176.36 * shear (N/m2) * 12.37 = 21.19 = 12.45
* Alpha ¥ 1.80 ¥ stream Power {(N/m s) * 14.98 = 64.86 * 15.15

* Frctn Loss (m) ¥ ¢.16 * cum volume (1000 m3) * 3.89 « 5.02 * 4,35 *
# C & E Loss (m) ¥ ¢.03 * cum sA (1000 m2) * 3.03 2.34 = 3.46 *
* e de de de dr el Jedode i de do T dr e e S Yo S e Ve Ve Ve Vet Ve e e e Ve Se e Wt e e e R e e e e e R N e N e e W e R R R e e e e AR A Y

CROSS SECTION oUTPUT Profile #Regional

Fowcdv e dedodedo e dodode e e e S 2 e e e e e S e e Ve e e Yo e e Yo e Yo Yo e de e Yoo Yo fe e S de Yo Yo de e Ve drdr e e e Se e de e drde defe e de de e Yo e fe Y v Yo e e de *
* E.G. Elev (m) #* 179.26 * Element * reft OB * Channel * Right OB *
* vel Head (m) * 0.36 * wt. n-val. * 0,030 = 0.017 * 0.030 *
* W.5. Elev (m) * 178.90 * Reach Len. (m) = 207.82 = 210.78 * 216.41 *
*Crit wW.s. (m) * * Flow Area (m2) * 11.83 = 8.00 = 11.72 =
* £.6G. Slope (m/m) *0.001143 * Area (m2) * 11.93 = §.00 = 11.72 =
* @ Total (m3/s) * 62.60 * Flow (m3/s) * 16.96 = 28.90 = 16.74 =
* Top width (m) * 18.95 * Top wWidth (m) ® 7.99 = 3.20 = 7.77 %
* yvel Total (m/s) * 1.98 * avg. vel. (m/s) * 1.42 * 3.61 = 1.43 =
* Max chl ppth (m) = 2.54 * Hydr. Depth {m) * 1.49 = 2.50 1.51 =
* conv. Total (m3/s) * 1851.8 * Conv. {m3/s) ¥ 501.8 ~ 854.8 * 495.2
* tength wtd. (m) * 211,51 * wetted Per. (m) ¥ 8.42 3.26 ¥ 8.22 *
* Min ch 1 (m) * 176.36 * Shear (N/m2) ¥ 15.89 = 27.45 % 15.89 =
* Alpha * 1.82 * Stream Power (N/m s) * 22.59 * 99,18 * 22.83 *
* Frctn Loss {m) * 0.19 * cum volume (1000 m3) * 5.48 = 6.16 * 6.15

* C & E Loss (m) = 0.03 * Cum sa (1000 m2) * 3.54 ,* 2.34 = 3.96

Tafihhhd b ah kb h S hdhhhd A hdw A A dd NNt dd vk hhdenh S dededh vl dedeve Ltk

CROSS SECTION

RIVER: Turkey Creek
Page 2
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REACH: Main RS: 9.9
INPUT
Description:
Station Elevation Data num= 32
Sta Elev sta Elev sta Elev sta Elev sta Elev
b g R o o e -k R R RS 2 XY
0 182.5 120.028 182.5 136.616 182 137.952 181.5 139.286 181
140.62 180.5 141.772 180 142.859 179.5 143.941 179 145.023 178.5
146.105 178 147.187 177.5 148.269 177 149.351 176.5 152.673 176.06
153.273 175.86 155.273 175.86 155.873 176.06 159.195 176.5 160.399 177
161.603 177.5 162.805 178 164.002 178.5% 165.197 179 166,39 179.5
167.992 180 169.998 180.5 172.048 181 174.284 181.5 180.916 182
191,253 182.5 277.679 183
Manning's n values num= 3
Sta n val sta n val sta n val
fedrhhdhhd At nhdudden il t et kN w A kR h R,
0 .03 152.673 L0017 155.873 .03
Bank sta: Left Right tengths: Left Channel Right coeff Contr. Expan.
152.673 155.873 104.462 100.685 96.329 .1 .3

CROSS SECTION OUTPUT Profile #100 yr

LR R R R R R AR TR R R oA R el R A o A O R R R R R R R R R R P P R TR R PR R R e R R TR T R R ®
* E.G. Elev (m) * 178.48 * Element * Left OB * Channel *
* yvel Head (m) * 0.18 * wt. n-val. * 0,030 * 0.017 * .030 =
* W.5. Elev (m) * 178.30 * Reach Len. {(m) * 104.46 * 100.68 = 96.33 *
*Crit w.s. (m) ¥ * Flow Area (m2) * 10.23 = 7.69 = 10.63 =
* E.G. Slope {m/m) *0.000579 * Area (m2) * 10.23 = 7.69 * 10.63 =
* Q Total (m3/s) * 39.50 * Flow (m3/s) i 9.96 * 19.28 = 10.26 =
* Top width (m) 18.08 * Top width {(m) v 7.22 % 3.20 * 7.66 *

* yel Total (m/s) * 1.38 * avg. vel. (m/s) * 0.97 * 2.51 * 0.97 =
* Max Chl ppth (m) *

2.44 * Hydr. Depth (m) * 1.42 = 2.40 * 1.39 =
* conv., Total (m3/s) * 1642.2 * canv. (m3/s) *  414.2 *  B0l.6 * 426.5 *
* Length wtd., (m) * 100.42 * wetted Per. (m) * 7.65 * 3.26 ¥ 8.04 =
# Min ¢h E1 (m) * 175.86 * shear (N/m2) * 7.59 = 13.37 7.50 ~*
* Alpha ¥ 1.85 * Stream Power (N/m s5) * 7.39 = 33.51 * 7.24 *
* Frcth Loss (m) * 0.06 * Cum volume (1000 m3) * 1.97 = 3.53 = 2.32
* C & E Loss (m) * 0.00 * Cum sa (1000 m2) ¥ 1.57 = 1.67 = 1.91 =
RN RN NN RN AN T LA S A hah b hAadtah ittt h Tt diffe ettt Tk w T NS A v R AR RN A At R T b s

CROSS SECTION OQUTPUT Profile #Regional

wEAn AL LT a R d AN N Ao de kvl vk Rk kA v kA hh it ahhh ikt n ikt hidedrde i de v fe eV n

* E.G. Elev (m) * 179.04 * Element * Left 08 # cChannel * Right OB *
* vel Read (m) ® 0.26 * wt. n-val. * 0.030 = 0.017 =* 0.030 =
* wW.5, Elev (m) * 178.78 * Reach Len. (m) * 104.46 * 100.68 * 96,33 =
*Crit W.5. (m) * * Flow Aarea (m2) * 13,93 ¥ 9.22 * 14,55 *
* E.G., Slope (m/m)} *0.000698 * Area (m2) * 13,93 ¥ 9.22 % 14,55 *
* Q Total (m3/s) *  62.60 * Flow (m3/s) * 16.67 * 28.63 * 17.30 *
* Top width (m) * 20.25 * Top width (m) * 8.26 * 3.20 8.80 *
* vel total (m/s) ® 1.66 * Avg. vel. (m/s) * 1.20 * 3.11 % 1.19 =
* sMax chl opth ¢(m} * 2.92 * Hydr. Depth {(m) * 1.69 * 2.88 =+ i.65 =
* Conv. Total (m3/s) #  2369.7 * Conv. (m3/s) * 631.1 * 1083.9 * 654.7 *
* Length wtd. (m) * 100.36 * wetted Per. {(m) * 8.79 = 3.26 * 9.28 ~*
= Min ch E1 (m) * 175.86 * shear (N/m2) # 10.85 * 19,33 * 10.73 =+
“* Alpha * 1.88 * Stream Power (N/m s) * 12.99 * 60,02 * 12.75 *
* Frctn Loss (m) ¥ 0.08 * cum volume {1000 m3) * 2.80 = 4,34 % 3.31 0+
* C & E Loss (m) ¥ 0.00 = E . # ® . g.l? *
Eol tE g R R R o R o (R RS g R R R R R R TR T R R R R R R T R T L X L L E Tl W e w ek

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.8
INPUT
Description: uS of Huron Church Road
Station Elevation Data num=
Sta Elev sta Elev sta Elev sta Elev sta Elev
i SR b e R R R R PR S SR IR T R R R R IR R TR R TR AR R AL TR TR g A g IR R R A R ok R A el e L L R R R R A R R S
0 182.5 37.489 182 45.643 181.5 47.136 181 48.636  180.5
50.024 180 51.1 179.5 52.174 179 53.246 178.5 54.316 178
55.384 177.5 56.451 177 57.519 176.5 60.347 176.06 60.947 175.86
62.947 175,86 63.547 176.06 66.375 176.5 67.488 177 71.05 177.5
72.19 178 73.33 178.5 74.472 179 75.609 179.5 76.733 180
77.84%9 180.5 94.858 181 118.672 181.5 142.126 182 143.791 182.5
Manning's n values num= 3

Page 3
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Tk Ak hdhdhhn

sta n val sta n val sta n val
stk ddtrhhh it hhrhhd i hdhh s tdl
0 .03 60.347 .017 63.547 .03
Bank sta: Left Right Lengths: Left Channel  Right Coeff Contr.  Expan.
60.347 63.547 24.356 24.248 24,356 .1 .3
CROSS SECTION QUTPUT Profile #100 yr
kAl A e e e A e e e e R A e e A R RN e e Ve ke e e ke e e R A RS A AT e h
* E.G. Elev {(m) * 178.42 * Element * eft OB * Channel *
* vel Head (m) # 0.21 * wt. n-val. # !

* W.S. Elev {m) * 178.20 * Reach Len. (m) %
*Crit W.s. (m) # * Flow Area (m2) #
* £.G. Slope (m/m} #0,000709 * Area (m2) *
* Q Total (m3/s) # 39.50 * Flow (m3/s) #
* Top width {(m) # 18.77 * Top width (m) ¥
* vel Total (m/s) ¥ 1.47 * avag. vel. (m/s) o
* Max Cchl ppth (m) # 2.34 % Hydr. pepth (m) ¥
* Conv. Total (m3/s) # 1483.3 * conv. (m3/s) o
* Length wed., (m) * 24.28 * wWetted Per., {(m) ¥
* min ch ET (m) * 175.86 * shear (N/m2) *
* alpha * 1.94 = stream Power (N/m g) *
* Frctn Loss (m) * . * Cum Volume (1000 m3) *
* C & E Los )} * * 0 m2 d

AEH TN

CROSS SECTION OUTPUT Profile #Regional

TRk A R ke kel ke hehfde ke de e e de e e de e e de ek Ve kv Rkt R wdde ikl

* E.G. Elev {m) * 178.97 = glement * Left OB * channel *
* vel Head (m) * 0.29 * wt. n-val, * 0,030 = 0.017 *
* w.S, Elev (m) * 178,67 * reach ren. (m) # 24.36 * 24.25 *
*orit w.s. (m) * * Flow Aarea (m2) * 11.80 = g.88 =
* E.G, Slope {m/m) ‘0 000813 * Area (m2) * 11.80 =+ g§.88 =
* Q Total (m3/s) 62.60 * Flow {m3/s) * 14,55 =# 29.00 =
* Top width (m) * 20.84 * Top width (m) * 7.47 % 3.20 =+
* yel Total {m/s) ¥ 1.73 * avg. vel. (m/s) * 1.23 *# 3.27 %
* Max Chl opth {(m) ¥ 2.81 * Hydr. pepth {(m) v 1.58 « 2.77 ¥
* Conv. Total (m3/s) ¥ 2195.7 * conv. (m3/s) d 510.3 * 1017.3 ~*
* Length wed. (m) * 24.29 * wetted Per. {(m) ¥ 7.99 * 3.26 *
* Min ch E1 (m) * 175.86 * shear (N/m2) * 11.78 = 21.67 =
* Alpha = 1.93 * stream Power (N/m s) * 14,52 * 70.81 ~*
* Frctn Loss (m) * 0.01 = cum volume (1000 m3) * 1.45 * 3,43 =«
* C & E Loss {m) % 0.03 * Cum $A (1000 m2) i 1.03 * 1.35 =

Ve e e e Ve 3 Yo ¥ e de Yo v de o Yo F e e o e e e e de Yo de So e Fe de de e de de ve do e de 2o de de de e dede de de de e de dede e de de e v de dode Yo e de e Fe e de de Y dedr fe de de de te et dede

CROSS SECTION

RIVER: Turkey Creek

Right OB

.030
24.36
11.02
11.02

10.85
9.11

Right oB
.030
24.36
15.53
15.53
19.05
10.18
1.23
1.53
668.0
10.60
11.68
14.33
1.86
1,25

.

So e Fe e dedede e v de ¥

REACH: Main RS: 9.7
INPUT
pescription: DS of Huron Church Road
station Elevation Data num=
sta Elev Sta Elev sSta Elev sSta Elev sta Elev
ek kvevek vk e hh R dede b hdede Ve dede et dede e dededidededr e ke hdededededede v Ve dede e de e W de e dede e e de e de e dedede e de de e e e ke
0 182 135.597 182 140.617  181.5 141.147 181 141.663 180.5
142.193 180 142.948 179.5 144.066 179 145,159 178.5 146.135 178
147.372 177.5 148.469 177 149.758 176.,5 151,708 176.06 152.308 175.86
154.308 175.86 154.908 176.06 156.858 176.5 157.961 177 161.475 177.1
167.781  181.5 235.174 182
Manning's n values num= 3
sta n val sta n val sta n val
A N A A A A AN A R A AN A R e e R Al e e ek W e
0 .02 148.469 .017 157.961 .02
Bank Sta: Left rRight tengths: Left Channel Right coeff Contr, Expan.
148.469 157.961 35.414 35.414 35.414 .3 .5

CROSS SECTION OUTPUT ?rof13e #100 yr

o e o oo o vk o Y e o e Ve v e ¥r do e Yo vt Ve Yot Ve Yo Ve e T ve Yo e v 9 do Yo Ce e Ao e dr v Yo it

< Element
* wWr. n-val.

“ E.G. Elev (m)
* vel Head (m)

* Ww.S. Elev (m) * Reach Len. {(m) 0. .
*Crit W.S. (m) d 7 “ Flow Area (m2) 1. .
* E.G. Slope (m/m) ‘0 000396 * Area (m2) 1. .
* 0 Total (m3/s) 39.50 * Flow (m3/s) 1. .
* Top width (m) # 17.43 * Top width (m) # 2. .
* vel Total (m/s) * 1.55 * Avg. vel. (m/s) % 0.68 * 1.79 =
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* Max Chl Dpth (m) # 2.38 * Hydr. Depth (m) * 0.62 ~* 1.97 =
* Conv. Total (m3/s) * 1985.3 * cConv, {m3/s) ® 59.8 * 1683.1 =
* Length wtd. (m) * 0.62 * wetted Per. (m) ® 3.06 ~ 9.86 *
* Min ch £1 (m) * 175.86 * Shear (N/m2) * 2.21 =+ 7.36 =
* Alpha * 1.19 * Stream Power (N/m s) * 1.51 * 13,19 *
* Frctn Loss (m) # 0.00 * Cum volume (1000 m3) * 0.86 = 2.45 =
* C & E Loss (m) * 0.00 * cum SA (1000 m2) * 0.74 * 1.19 =

WH R AR Ye e N R e e e de e e de e e e e e dede ke e de il Rk ke Ak A kh bk ki nd ik A Ak hh ik h

CROSS SECTION OUTPUT Profile #Regional

TRV A RNk dede e Nl e ek e e ek ke de vkl el Wk etk e dedn e sk et el e ki d kA Ad ki kbt hh

* E,.G. Elev {m) * 178.92 * Element * peft OB * channel *
* vel Head (m) ¥ 0.21 * wt. n-val. % 0.020 * 0.017 *
* W.S. Elev {(m) * 178.72 * Reach Len. (m) % 0.62 = 0.62 *
*Crit W.S. {m) * 177.87 * Flow Area (m2) % 3.32 * 23.25 =
% E.G. Slope (m/m) *(0,000433 * Area (m2) * 3.32 ~* 23.25 =
¥ @ Total (m3/s) % 62.60 * Flow (m3/s) * 2.97 = 50.43 *
* Top Width {(m) * 19.12 * Top width (m) * 3.79 = 9.49 =
* vel Total {(m/s) * 1.82 Avg. vel. (m/s) " 0.89 = 2.17 %
* Max ¢hl opth (m) * 2.86 * Hydr. Depth {(m) * 0.88 = 2.45 %
* conv. Total (m3/s) * 3008.5 * conv. (m3/s) i 142.8 * 2423.6 *
* Length wtd, (m) * 0.62 * werted Per. {(m) b 4.16 = 9.86 *
* Min Ch ET (m) * 175.86 * shear (N/m2) * 3.39 * 10,02 *
* Alpha * 1.21 * stream Power {(N/m s) * 3.03 = 21.72 *
* Frctn Loss (m) * 0.00 * cum volume (1000 m3) * 1.27 = 3.04 ¥
* C & E Loss (m) * 0.00 * cum SA (1000 m2) = 0. .
WHEAEA AT A N LS AN TN h TNt N AT RSNtk bk bk bttt hh ikt h®

BRIDGE
RIVER: Turkey Creek
REACH: Main RS: 9.65

INPUT
Description:

pistance from Upstream XS = .621
peck/Roadway width = 34.79
weir Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num= 9
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 5ta Hi Cord Lo Cor
Fedededede Ve veSede e fede e e Yo Ve feve e S Ne Ve e de e e h Fede Y Ve dr A e R A Gt L ARl bl h ks h kS dh
0 181.74 90.83 182.081 118.067 182.057
140.62 182.199 181.5 152.78 182.207 181.5 167.78 182.179 181.5
168.067 182.156 190.032 181.964 218.067 181.884
upstream 8ridge Cross Section Data
station Elevation Data num= 22
Sta Elev sta Elev Sta Elev sta Elev sta glev
TNV N e kA a AT A RN b A kYt kbt kA ettt b e dew e de e de
0 182 135.597 182 140.617 181.5 141.147 181 141.663 180.5
142.193 180 142.948 179.5 144.066 179 145,158 178.5 146.135 178
147.372 177.5 148.469 177 149.758 176.5 151.708 176.06 152.308 175.86
154.308 175.86 154.908 176.06 156.858 176.5 157.961 177 161.475 177.1
167.781  181.5 235.174 182
Manning's n values num= 3
sta n val sta n val sta n val
TWR AR RN e de e e S e e e e e Ao e e e e e e e de e o e e e ke Ve
0 .02 148.469 .017 157.961 .02

Bank Sta: Left Right Coeff Contr. Expan.
148.469 157.961 .3 .5

Downstream Deck/Roadway Ceordinates
11

num=
Sta Hi Cord Lo Cord sta Hi Cord Lo Cord Sta Hi cord Lo Cord
Gtk hhhrhhdhhh Nt hh kit hhh b h i a bk hdhh btk h ikt et dede ek et et
0 181.74 90.83 182.081 118.067 182.057

133.85 182.157 181.5 137,28 182.199 181.5 152.78 182.207 181.5
165.46 182.179 181.5 168.067 182.156 181.5 175.93 182.11 181.5

190.032 181.964 218.067 181.884
Downstream 8ridge Cross Section Data
Station Elevation Data numz=
Sta Elev sta Elev sta Elev Sta Elev sta Elev
T e e e R e e N A e R e N e N N e R R A R R A A R R S A A S kA A ke kS

0 182 125.33 182 133.85 181.5 139.252 179.5 140.572 177
141.87 176.5 145.27 176.06 145.87 175.86 147.87 175.86 148.47 176.06
Page 5

0.99
242 .4
5.50
3.60
3.40
1.08
0.93

FTddddehdhhk

Tddedkde ik hd

rRight OB
0.020

o oo
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Lo
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151.87 176.5 152.973

dric.rep

177 156.487 177.1 159.275

166.14 181 170.386 181.5 199.519 182
Manning's n values num= 3
Sta n val sta n val Sta n val
de kP h A L frt Ve et e de e e ve e e e e G e dhh e d i h kb hdddowk
0 .02 140.572 L017 152.973 .02
Bank sta: Left Right Coeff Contr.  Expan.
140,572 152.973 .3 5
Upstream Embankment side 510?
Downstream Embankment side slope
Maximum allowable submergence for weir flow .95

Elevation at which weir_flow begins
Engr?y head used in spiilway design
spillway height used 'in design

weir crest shape

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energ

Y
selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow
Submerged Inlet cd
submerged Inlet + outlet Cd
Max Low Cord

additional Bridge Parameters

o
L]

Add Friction component to Momentum
Do not add weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end .
criteria to check for pressure flow = Upstream energy grade line

BRIDGE QUTPUT Profile #100 yr

Broad Crested

179.5 161.948

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical

Fhdhhhdhhdadhh i adh ke de R d ki ddolokdlokdrdodeveinde i ddedede R dede e e e de el e e ke e de ke de Xk ik ik h ik h ki hk

* E.G. Us. (m) w 178. 38 *
* W.S. US. (m) ® 178.24 =*
* q Total (m3/s) = 39.50 -

*Q Bridge (m3/s) 39.50 *

* Q weir (m3/s)

EE
&+

* Weir sta LTt (m)
* Weir sta Rgt (m)
weir Submerg

3
k=3

3
*

* Weir Max Depth (m) * *
* Min E1 weir Flow (m) * 181.95 =
* Min E1 Prs (m) * 181.50 =
* pelta EG (m) * 0.03 =
* pelta WS {m) * -0.01 *
* BR Open Area (m2) * 99.63 *
* BR Open vel {m/s) * 1.55 =

¥ Coef of Q
* Br 5el Method *Energy only

Vedeswdededededrdedehdide i de et den ke dedede i e dearde e dede v idede

?RIDGE ?UTPUT pProTile #RrRegional

el et dedede et b ke dide et hedde T dehhdi e kv dodede
* E.G. US. (m) * 178.92 *
* W.S. US. (m) 178.72 ~*
* @ TJotal (m3/s) 62.60 *
* Q Bridge (m3/s) 62.60 *
* qQ weir (m3/s)

* Weir sta Lft (m)
* Weir sta Rgt (m)
% weir Submerg

R
(Y

* R
»

* weir Max Depth (m) * *
* Min E] weir Flow (m) * 181.95 ~
* Min E1 frs {(m) K 181.50 ~*
* pelta EG (m) * 0.04 *
* pelta WS (m) * -0.02 +
* BR Open Area (m2) * 99.65 *

+
=
2]
R

%

* BR Qpen vel {m/s)
* Coef of Q * *
* Br se] Method *Energy only *

ERII e P L L P E S S T PR P XA R T S S TR 4 1

Element

E.G. Elev (m)
W.5. Elev (m)
crit w.s. (m)
Max Chl Dpth {(m)
vel Total (m/s)
Flow Area (m2)
Froude # Chl

* specif Force (m3)

Hydr pepth (m)
w.P. Total (m)
conv. Total (m3/s)
Top width (m)
Frctn Loss (m)

C & E Loss (m)
shear Total (N/m2)

% power Total (N/m s)

vk h AN h A A A ARy

Element

£.G. Elev (m)
wW.S5. Elev (m)
crit W.s. (m)

* Max Chl Dpth {(m)
* vel Total (m/s)

Flow Area (m2)
Froude # chl
specif Force {(m3)

* Hydr Depth (m)
* W.P. Total (m)
* Conv. Total (m3/s)
“ Top wWidth {(m)

Frctn Loss (m)

C & E Loss (m)
Shear Total (N/m2)
power Total (N/m §)

Page 6

*Inside BR US
178.38

178.24
177.50
2.38
1.55
25.52
0.41
29.14
1.46
18.42
1984.8
17.43
0.01L
0.02
5.38
8.33

*Inside BR DS

178.35
178.25
177.31

5.05

*
*

%
*

whhhhhddhdwdihhhddhdoawdideddedidededc e

.

*

S

o N %

S S

2

*inside BR US

178.92
178.72
177.87

2.86

7.16
13.06

175.88
178.73
177.64
2.87
1.61

Bhdkhh At kAt Rk bk Ak hh ki h ki h ki ki kh kA h b hk ko khhnn

Ins1de BR DS

etk kit ke m Nttt Tr e drde e T vk e e weve Yo vode e veve v



CROSS SECTION
RIVER: Turkey Creek
REACH: Main RS: 9.6
INPUT
pescription:
station Elevation pata num= 18
sta Elev Sta Elev sta Elev sta Elev Sta Elev
R R e e de vt Ve e e ke S e e v de e e e de e e e e el N ek e ek e T e W e W e de R et e W e e o e e Ve e e e A fe R o
0 182 125.33 182 133.85 181.5 139.252 179.5 140.572 177
141.87 176.5 145.27 176.06 145.87 175.86 147.87 175.86 148.47 176.06
151.87 176.5 152.973 177 156.487 177.1 159.275 179.5 161.948 180.5
166.14 181 170¢.386 181.5 199.51¢9 182
Manning's n values nums= 3
DO - JOUL UL DU - SN LI DUNOUE - LA <
0 .02 140.572 .017 152.973 .02
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
140.572 152.973 3.943 3 4.798 .3 .5
CROSS SECTION OUTPUT Profile #100 yr
B L Ly L ]
* E.G. Elev (m) * 178.35 * Element * Left OB Channel * Right OB
= yel Head (m) * 0.10 * wt. n-val. * 0,020 = 0.017 * 0.020
* W5, Elev (m) * 178.25 * Reach Len. (m) * 3.94 = 3.00 ~ 4,80
*Crit w.S. (m) * * Flow Area (m2) = 0.4 * 24,52 * 4.98
% E.G, Slope (m/m) *0.000253 * Area (m2) K 0.41 % 24.52 * 4.98
* Q Total (m3/s) * 39.50 * Flow (m3/s) ki 0.14 = 35.54 = 3.81
* Top Width (m) * 17.91 * Top width (m) * 0.66 * 12.4¢ = 4.85
* yvel Total (m/s) * 1.32 * avg. vel. (m/s) * 0.35 = 1.45 = 0.77
* Max ChT Dpth (m) “ 2.39 * Hydr. Depth {(m) * 0.62 * 1.98 = 1.03
#* Conv. Total (m3/s) *  2482.2 * Conv. (m3/s) hd 9.1 * 2233.4 * 239.7
* Length wid. (m) * 3.18 * wetted Per. {(m) ¥ 1.41 12.72 % 5.28
% Mmin ch ET (m) * 175.86 * sShear (N/m2) * 0.72 % 4.79 * 2.34
“ Alpha * 1.12 * stream Power {(N/m s) * 0.25 * 6.94 * 1.80
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) = 0.83 = 1.69 = 0.91
* C & E Loss (m) = 0.01 * Cum sA (1000 m2) * 0.68 * 0.8 = 0.75
Tk e A et e e M N e e A e e A e A R AN AN h AN N AN TRtk n ThfhhunAthh
CROSS SECTION QUTPUT Profile #Regional
Fheddeded e dede v ddedr i descdedededededededed e o dedede dode dode de o de dode Fodo do do dr e e de e Se Fe de s A dede e 2 de do S de de de e e de Fe e e e de e te Yo v e Yo e Fo e Ve e fe e de e ke i
* E.G. Elev (m) # 178.88 * Element * vreft o * channel * Right 0B
* vel Head (m) * 0.15 * wt. n-val. * 0.020 = ¢.017 = 0.020
* W.5. Elev {m) * 178.73 * Reach Len. (m) * 3.94 = 3.00 = 4,80
*Crit W.S. (m) # * Flow Area (m2) ¥ 0.79 * 30.53 * 7.47
* E.G. Slope {(m/m) *0.000291 * Area (m2) ¥ 0.79 * 30.53 ~* 7.47
* Q Total (m3/s) ¥ 62.60 * Flow (mn3/s) * 0.37 * 54,88 * 7.35
* Top Width (m) * 18.73 * Top width (m) * 0.92 = i2.40 * 5.41
* yel Total (m/s) * 1.61 * avg. vel. (m/s) * 0.47 * 1.80 = 0.98
* Max chl opth {m} i 2.87 " Hydr. Depth (m) i 0.87 * 2. * 1.38
* conv., Total (m3/s) * 3671.7 * conv. (m3/s) K 21.7 % 3218.8 * 431.2
* Length wtd. (m) “ 3.22 * wetrted pPer. (m} ¥ 1.96 = 12,72 * 6.02
* Min ¢h E1 (m) * 175.86 * Shear (N/m2) * 1.15 ~* 6.84 * 3.54
#* Alpha # 1.13 * Stream_Power (N/m s) * 0.54 * 12,29 * 3.48
* Frctn Loss (m) * 0.00 ¥ cum volume (1000 m3) ¥ 1.20 % 2.09 ¥ 1.31
* C & E Loss (m) * .01 % Cum SA (1000 m2) ¢.81 ~* 0.81 * Q.86
EE R R R e R R R R R R e R R R R R :-f'!n‘r S N R e e N e e e e N N R R R AN A AN N R AN R A RN R e ek
CROSS SECTION
RIVER: Turkey Creek
REACH: Main RS: 9.5
INPUT
pescription:
Station Elevation Data num= 14
Sta E]ev Sta E1ev Sta E1ev Sta Sta E1ev
0 182 5 SS 964 182 67 647 181 5 80 298 i176. S 83 844 176. 06
84.444 175.86 B6.444 175.86 87.044 176.06 90.59 176.5 92.841 177.5
98.2 180 99,757 18C.5 106.622 181.5 138.493 182
Manning's n values num= 3
sta n val sta n val sta n val
IRk T T A A R R e R N R T R R M AR R T e ek et ok

dric.rep
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dric.rep
2

0 .02 80.298 017 90.59
gank sta: Left Right Lengths: teft Channel Right Coeff contr. Expan.
80.298  90.59 39.545 39.545 39.545

CROSS SECTICON QUTPUT Profile #100 yr

fhfhahhdhdhhd i dhhh bt b di ket hhde v ded e dodedede et dedrvederdedeved e dedevedr el vt e e v h e n Sk ah itk
* E.G. Elev (m) * 178.34 * glement * Left OB * cChannel Right o8 *
* yal Head (m) * ¢.12 * wt. n-val. = 0,020 * 0,017 = 020 =
* W.s. Elev (m) * 178.22 * Reach Len. (m) * 39,55 * 39,55 = 39.55 *
* it Ww.s. (m) * * Flow Area (m2) * 3.75 = 21,22 = 3.31 =
* E.G. Slope {m/m) *Q.000292 * Area (m2) % 3.75 = 21,22 = 3.31 =
* ¢ Total (m3/s) * 39,50 * Flow (m3/3) * 2.77 * 34,30 = 2.43 *
“ width (m) *  18.45 * Top width (m) w 4,36 * 10.29 = 3.80 =~
* yel Total (m/s) * 1.40 * Avg. vel, {m/s) * 0.74 = 1.62 = 0.73 =
* Max chl ppth (m) * 2.36 * Hydr. pepth (m) * 0.8 = 2.06 = 0.87 =
#* conv. Total (m3/s) * 2309.8 * Conv. (m3/s) * 161.9 * 2005.9 * 141.9
* Length wtd. (m) * 39.55 * wetted Per. (m) * 4.69 * 10.41 = 4.17 *
* min ch E1 (m) * 175.86 * Shear (N/m2) * 2.30 * 5.84 = 2.28 ¥
* alpha ¥ 1.20 * sStream Power (N/m s5) * 1.69 = 9.45 * 1.67 =~
* Frctn Loss {(m) ¥ 0.01 ¥ Cum volume (1000 m3) * 0.82 1.62 =% 0.89
# & E LOSS (m) * 0.02 * Cum 5A (1000 m2) = 0.67 = 0.77 = 0.73 =
L R R R e R R T R A R T T 2 L e e

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #Regional

bR kiR A R R R R R R TS SRR R R A R A R R R R R R TR R R R R R R R R TR TR R TR R R AR S R R R VR R R
* E.G. Elev (m) *# 178.88 * Element * Left o8 * channel * Right OB *
* yel Head (m) = 0.17 * wi. n-val. = 0,020 * 0.017 * 0.020 ~*
* W.,5, Elev (m) * 178.70 * Reach Len. (m) * 39.55 = 39,55 * 39.55 ¥
* Ccrit W.s. (m) * * Flow Aarea (m2) * 6.13 = 26.15 * 5.38 *
* E.G. Slope (m/m) *0 000334 * Area (m2) * 6.13 * 26.15 = 5.38 *
* Q Total (m3/s) *#  62.60 * Flow (m3/s) * 5.69 = 51.94 = 4,96 *
* width (m) * 20.69 * Top width (m) * 5.57 * 10,29 = 4,83 =
* yvel Total (m/s) * 1.66 * Avg. vel. (m/s) = 0.93 = 1.99 = 0.92 =
* Max chl opth {(m) * 2.84 * Hydr. Depth (m) # 1.10 = 2.54 = 1.11 =
* conv. Total (m3/s) * 3425.3 * cConv. (m3/s) * 311.6 * 2842.2 * 271.4 *
* Length wtd. (m) % 39.55 * wetted Per. {m) * 5.99 * 10.41 = 5.31 =
* Min ch €1 (m) . * shear (N/m2) ¥ 3.35 = 8.23 = 3.32 =
* Alpha * Stream Power (N/m s} ¥ 3.11 * 16.34 = 3.06 *
* Frctn Loss (m) * Ccum vVolume (1000 m3) * 1.18 * 2.0l * 1.28 =
* C & E Loss (m) * cum SA (1000 m2) * 0.80 = O 77 0% .83 %
R R R R R e R TR C R T R R e L R R R e o R A TR R R e TR R TR R T R o R R T wfvede :'!u‘rw!nr*fn‘r'k#***

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.4
INPUT
pescription:
Station Elevation Data num= 15
Sta Elev sta Elev sta Elev 5ta Elev sta Elev
PN NA RN NN S G AN R LN LRSS NN A A A hthhn v hh b ha R hdhd T bbbk h ek dedi e nwy
0 182.5 22.451 182 306.035 181.5 50.694 176.5 57.847 176.06
58.447 175.86 60.447 175.86 61.047 176,06 68.2 176.5 77.642 180
80.038 180.5 84.157 181 86.382 181.5 87.423 182 124.022 182.5
Manning's n values num= 3
sta n val sta  n val sta n val
Hdrhhd i fed b hdr i d e de N dededevede e s dede e e dede dede e de e e v de de e
0 .02 50.694 017 68.2 .02
Bank Sta: Left Right tengths: Left cChannel Right Coeff Contr. Expan.
50.694 68.2 3.308 3.678 4.068 1 .3
CROSS SECTION QUTPUT Profile #100 vy
LR L n".‘:‘.’\".’{‘.’:‘.‘e‘.'(‘."efe‘.’f‘."{‘."f‘.’:!c‘.’t‘.’:‘.’c‘.’t‘.’(‘.’d{.:"‘4“«'"(’:#“{’!" Yrbcdetehdedrntddih kit hdedide ki ndhh ke hddeddc i de ke hte
* ELG. E1ev (m) * 178.31 * Element * Left OB * cChannel * Right OB *
* yvel Head (m) ¥ 0.04 * wt. n-val. = 0.020 * 0,017 = 0.020
* W.5. Elev (m) * 178.27 * Reach Len. (m) * 3.31 ~* 3.68 4.07 ~*
* Crit W.S. (m) * * Flow Area (m2) # 6.47 * 36.06 ~ 4,23 *
* £.G. Slope (m/m) *0.000103 * Area (m2) % 6.47 ¥ 36.06 ~ 4.23 ~*
* @ Total (m3/s) g 39.50 * Flow (m3/s) % 2.96 7 34.65 * 1.89 =

Page 8



dric.rep

* Top width (m) ® 29.59 * Top width (m) w 7.31 ~* 17.51 = 4.77 =
* vel Total (m/s) * 0.84 * avg. vel. (m/s) * 0.46 * 0.96 * 0.45 =
* Max Chl ppth (m) * 2.41 * Hydr. Depth (m) * 0.88 2.06 = 0.88 =
* Conv. Total (m3/s) * 3900.9 * conv. (m3/s) ¥ 292.7 % 3421.6 *  186.6 =
* Length wtd. (m} * 3.67 * wetted Per. (m) * 7.52 % 17.60 * 5.09 =
* Min ch g1 (m) * 175.86 * shear (N/m2) ® 0.86 2.06 = 0.83 =
* Alpha * 1.17 * Stream Power {(N/m s) * 0.40 = 1.98 = 0.37 =
* Fretn Loss (m) * 6.00 * cum volume (1000 m3) = 0.62 * 0.49 = 0.74 =
# C & E Loss (m) * 6.00 * cum sa (1000 m2) * 0.44 = 0.22 = 0.56 =

B A o L T R Lk L e O L L]

CROSS SECTION QUTPUT pProfile #Regional

whhdhddh ik hdhhhdewhdwnddddedrdddedddidedeiitedrdedediddedededehi ek dh A dhidedrdide e dede et dedededededededrdhrdede i dedrdede oA dedede o

* £.G. Elev (m) * 178.84 * Element * Left 0B * cChannel * Right 08 *
* vel Head (m) * 0.06 * wt. n-val. * 0.020 * 0.017 = 0.020 =
* W.5. Elev (m) * 178,77 * Reach ren. (m) * 3.31 = 3.68 * 4,07 *
*orit W.s. (m) * * Flow Area (m2) * 10.68 = 44 .88 * 6.97 =
* £.G. Slope {m/m) *0.000114 * Area (m2) * 10.68 = 44 .88 * 6.97 =
# Q Total (m3/s) * 62.60 * Flow (m3/s) ® 6.10 * 52.62 = 3.89 =
* ? width (m) ¥ 33.03 * Top width (m) * 9.39 * 17.51 = 6.13 =
* vel Total (m/s) * 1.00 * avg. vel. {m/s) * 0.57 = 1.17 * 0.56 =
* Max Cch1 ppth (m) w 2.91 * Hydr. pepth (m) * 1.14 = 2.56 % 1.14 =
* Conv. Total (m3/s) * 5862.1 * Conv. (m3/s) * 570.8 * 4927.4 * 363.8 =
* Length wtd. (m) * 3.67 * wetted Per. (m) ¥ 9.67 * 17.60 * 6.54 =
* Min ch E1 (m) * 175.86 * Shear (N/m2) * 1.24 = 2.85 * 1.19 =
* Alpha * 1.20 * stream Power (N/m s) * 0.71 * 3.34 0.66 *
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.85 = 0.60 * 1.03 =
* C & E Loss (m) * 0.00 * Cum SA (1000 m2) * 0.50 = 0.22 = 0.62 *
R R R L A R L B R e R e
CROSS SECTION
RIVER: Turkey Creek
REACH: Main RS: 9.3
INPUT
Description:
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
WRER VRN AN R AN Ao e e dede s e vl de el W e e e Sede e dede R e S de e e W Ve e e e e e e e de e e e Ve el e el e Ve e Se e e e Ve de e Vel e
0 182.5 22.465 182 35.015 181.5 36.837 181 51.171 176.5
58.923 176.06 59.523 175.86 61.523 175.86 62.123 176.06 6€9.875 176.5
8§1.981 180.5 86.631 181 89.072 182 225.65 182.5
Manning's n values num= 3
sta n val sta n val sta n val
Fedrdidededededededrdede dedede v e Ve e e Yo de e dede e G A VeSS A S he S e e fede K e G e S e ¥
0 .02 51.171 .017 69.875 .02
Bank sta: Left Right rLengths: Left Channel Right Coeff Contr. Expan.
51.171 69.875 3.308 5 4.166 .1 .3

CROSS SECTION QU PU
ittt

* E.G. Elev (m)
* val Head (m)

* W.5. Elev (m)
* Crit w.s. (m)

* Reach Len. (m)
* Flow Area (m2)

3. .
? ? 5. .
* E.G. Slope (m/m) *0.0000%4 * area (m2) 5. .
* Q Total (m3/s) “ 39.50 * Flow (m3/s) 2, . *
i To? width (m) * 29,71 * Top width (m) 5. . *
i Total (m/s) # * Aavg, vel, (m/s) 0. . i
* Max Chl opth (m) ? Hydr. Depth (m) 0. . *
* Conv. Total (m3/s) # conv. (m3/s) * 223,55 * 3649.2 ~* 211.6 =
* {ength wtd. (m) * wetted Per. {(m) # 5.92 = 18,79 * 5.65 ~
“ min ¢h 1 (m) * shear (N/m2) * 0.78 = 1.88 = 0.77 ~
* Alpha * Sstream Power (N/m s) * 0.34 = 1.72 = 0.33 =
* Fretn Loss (m) * Cum Volume (1000 m3) = 0.60 ~ 0.35 * 0.72 *
* C & E Loss (m) * cum SA (1000 m2)} = 0.42 = 0.16 = 0.54 =
B e R Rk A L T T e A T

warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is Tess than
7 or greater than 1.4. This may indicate the need for additiona% cross sections.

CROSS SECTION OUTPUT Profile #Regional

PR AR AR AN A AL AN A AN AR ah b hah bkt h A A b hh A hh A h hh bk bbbkt b h

* £.G6. Elev (m) * 178.83 * glement * Left 0B * channel * Right 0B *
* vel Head (m) * 0.06 * wt. n-val. * 0,020 * 0,017 * 0,020 =
* W.5, Elev (m) * 178.78 * Reach ren. {m) ® 3.31 * 5.00 = 4.17 *

rPage 9
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¥ Crit w.s. (m) * ¥ Flow Area (m2) # 8.25 * 47,91 = 7.84 =
* E.G. Slope (m/m) *0.000105 * area (m2) * 8.25 * 47.91 ¥ 7.84 =
* q Total (m3/s) *  62.60 * Flow (m3/s) * 4.47 * 53.90 4.23 =%
* TO? width (m) * 32.84 * Top width (m) * 7.25 * 18.70 * 6.89 *
* vel Total (m/s) * 0.98 * avg. vel. (m/s) * 0.54 = 1.13 0.54 =
* Max chl ppth (m} * 2.92 * Hydr. Depth {(m) * 1.14 = 2.5 * 1.14 =
* Conv. Total (m3/s) * 6107.2 * Conv. (m3/s) * 435.8 = 5258.7 * 412.7 *
* Length wtd. {(m) * 4.45 * wetted Per. (m) * 7.60 * 18.79 * 7.25 =
* Min ¢h E1 (m) * 175.86 * shear {(N/m2) * 1.12 = 2.63 = 1.11 =
* Alpha * 1.18 * stream Power (N/m s5) * 0.61 = 2.96 = 0.60 =
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.82 = 0.43 * 1.00 =
* C & E Loss (m) * 0.00 * cum sA (1000 m2) * 0.47 = 0.16 = 0.59 =
ER R R R R b R R R R R R R R T R R A e T T R R L R Y

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.2
INPUT
Description:
Station Elevation Data num= 28
Sta Elev sta Elev Sta Elev sta Elev sta Elev
F SRR SRR R R LR R R TR I R AR R R R R R SRR R AR SR TR AR R AR S TR R A R R A TR R TR T e T R
0 182 12.725 181.5 14.44 181 16.148 180.5 17.868 180
19.579 179.5 21.223 179 22.754 178.5 24.249 178 25.742 177.5
27.224 177 28.735 176.5 36.975 176.06 37.57% 175.86 39.575 175.86
40.175 176.06 48.415 176.5 49.851 177 51.275 177.5 52.723 178
54,188 178.5 55.665 179 57.16 179.5 58.63 180 60.657 180.5
65.963 181 67.032 181.5 68.12 182
Manning's n values num= 3
sta n val sta n val sta n val
o e % 2o de dode do 9o 2 Yo de e 2ode de Fe de Yo T Yo e Yo e e Yo Yo e ve e de Ve Ve ve Yo v So e e Yo ¥e vede Yo de Yo v fe
0 .03 36.975 .017  40.175 .03
gank sta: reft Right Lengths: Left cChannel Right Coeff Contr. Expan.
36.975 40.175 30.4 31.81 33.814 .1 .3
CROSS SECTION OUTPUT Profile #100 yr
WA At dr e A R A e e e de Yo de e ve e e de e el e e e de e e e SR e de v e e de S S de e e de e e fe e M e e R e R R Ve W R e R RN e R e e e e e A b A ke
* E.G. Elev (m) * 178.31 * Element * pteft OB * cChannel * Right 0B *
* vel Head {m) * 0.05 * wt. n-val. * 0.030 = 0.017 = 030 =
* W.5. Elev (m) * 178.26 * Reach ten. {m) * 30.40 = 31.81 * 33.81 ~*
* Crit w.s. (m) * * Flow Area (m2) * 20.91 = 7.55 20,71 %
* E.G. Slope (m/m} *0.000229 * Area (m2) # 20.91 7.55 * 20.71 %
* qQ Total (m3/s) * 39.50 * Flow {m3/s) # 13.92 = 11.75 * 13.83 =
* Top Width (m) * 29.99 * Top width (m) k 13.49 = 3.20 * 13.30 =
% yel Total (m/s) * 0.80 * avg. vel. (m/s) * 0.67 * 1.56 * 0.67 “
* max ¢chl ppth (m) * 2.40 * Hydr. Depth (m) # 1.55 * 2.36 * 1.56
* Conv. Total (m3/s) * 2609.6 * conv. (m3/s) # 919.8 * 776.3 * 913.5 =
* Length wtd. (m) kit 32.03 ¥ wetted Per. (m) ¥ 13.79 = 3.26 ¢ 13.61 ¢
* Min ch E1 (m) * 175.86 * Shear (N/m2) # 3.41 * 5.19 = 3.42 ¢
* Alpha * 1.60 * stream Power (N/m s) * 2.27 * 8.09 = 2.28
* Fretn Loss (m) * 0.01 * cum volume (1000 m3) * 0.55 = 0.24 = 0.67 *
* C & E Loss (m) * 0.00 * cum sA (1000 m2) * 0.38 =~ 0.10 = 0.50 “

LR L L R L R E b T e T L A X T DT L T E e E L T P E )

.
*
*
L
*

CROSS SECTION OUTPUT Profile #Regional

D R R R R R T T e R R T L e L S L g
* E.G. Elev (m) * 178.83 * glement * Left 0B * cChannel * Right 0B *
* vel Head (m) * 0.08 * wt. n-val. * 0.030 * 0.017 * 0.030 “
* W.S. Elev (m) * 178.76 * Reach Len. (m) * 30.40 * 31.81 % 33.81 *
= Crit w.s. (m) ® * Flow Area {m2} * 28,02 * 9.15 * 27,71 %
* E.G. Slope (m/m) *0.000265 * Area (m2) * 28,02 * 9.15 * 27.71 ~*
* Q Total (m3/s) *  62.60 * Flow (m3/s) % 22.69 % 17.41 *  22.50 ~*
* Top Width (m) % 32.97 * Top Width (m) * 15.00 * 3.20 * 14.77 =
* yvel Total (m/s) * 0.96 * Avg. vel. {(m/s) * 0.81 = 1.90 = 0.81 =
* Max chl Dpth (m) * 2.90 * Hydr. Depth (m) * 1.87 = 2.86 1.88 *
* conv. Total (m3/s) * 3843.1 * Conv. (m3/s) * 1392.8 *+ 1069.0 * 1381.3 -~
* Length wtd., (m) * 32.07 * wetted Per. (m) * 15.38 = 3.26 ¢ 15.16 -~
* Min ch €1 (m) ¥ 175.86 * shear (N/m2) * 4.74 % 7.29 ¢ 4,76

* alpha * 1.59 * stream Power (N/m s) = 3.84 * 13,88 = 3.86

* Frctn Loss (m) = 0.01 * cum volume {1000 m3) * 0.76 * 0.29 = 0.93

* C & E Loss (m) = 0.00 * cum SA (1000 m2) = 0.44 = 0.310 * 0.55

e e e e P e e e L S N A L N A A A A A N N N A A A S A A A A N S S S A A A S A A A AR AR AT A AR N AEE S NENA
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CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.1
INPUT
pescription:
station Elevation Data num= 29
sta Elev sta Elev Sta Elev Sta Elev sta Elev
dedrfrd A frtrdi e S et Yo e A Ve e dede e dedefedede dedede b ded e dededede e drdede et trdedr e ke d N dr Ve fede e dede Ve drde Y de deve Ve e e
0 181.5 84.335 181.5 89.24 181 91.04 180.5 92.826 180
94.617 179.5 96.484 179 98,345 178.5 100.173 178 101.97 177.5
103.725 177 106.858 176.5 111.217 176.06 111.817 175.86 113.817 175.86
114.417 176.06 118.776 176.5 122.227 177 125.249  177.5 130.295 178
131.458 178.5 132.634 179 133.814 179.5 134.997 180 136.182 180.5
142.388 181 143.457  181.5 144.535 182 253.616 182

Manning's n values 3

sta n val Sta sta n val
Vedewvede ek wle e Ve kv d ek Lk L Thh L ud i btk

0 .03 111.217 .017 114.417 .03
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr.  Expan.
111,217 114417 0 0 0 .1 .3

CROSS SECTION oUTPUT Profile #100
Hrtr A h Atk b e A A R R e e ket e e e e e et e e A e e R e A et e Ve e fe Ve de e Ve Ve v e de e de Ve de W e e de e de e e de de e e e
* E.G. Elev (m) * 178.30 * Element * Left 0B * Channel * Right OB *
* yvel Head (m) ® 0.09 * wt. n-val. * 0.030 ~ 0.017 = 0.030 ¥
* W.5. Elev {m) * 178.21 * Reach Len. (m) * * * ¥
* Crit w.Ss. {(m) * 177.38 * Flow Area (m2) * 15.54 = 7.39 = 18.67 =
* £.G. Slope (m/m) *0.000375 * Area (m2) * 15.54 = 7.39 = 18.67 =
* Q Total (m3/s) * 39.50 * Flow (m3/s) ¥ 11.90 =~ 14.52 = 13.08 =
* Toq width (m) * 31.36 * Top width (m) ¥ 11.80 = 3.20 -~ 16.36 =
* Total {(m/s) * 0.95 * Avg. vel. (m/s) # 0.77 ™ 1.96 * 0.70
* Max Cchl ppth (m) ® 2.35 % Hydr. Depth {(m} * i.32 % 2.31 = 1.14 -~
* Conv. Total (m3/s) * 2038.5 * conv. {m3/s) * 6l4.4 = 749.2 = 675.0
* Length wtd., (m) * * Wetted Per. {m) ki 12.03 = 3.26 * 16.52 =*
* min ch Bl {m) * 175.86 * Shear (N/m2) # 4.76 * 8.33 * 4.16 *
* Alpha * 1.95 * Stream Power (N/m s) ¥ 3.64 * 16.37 * 2.91 =
* Frctn Loss (m) ¥ * cum volume (1000 m3) * ¥ ¥ i
* ¢ & E Loss (m) ¥ * cum SA (1000 m2)h #* ks ¥

LR a R R R R RS TR R R R R R AR R A e

CROSS SECTION OUTPUT Profile #Reg1ona1

Frhwkifedr e dder e hddr e de T e ddewded

PRwBA AN NN LAt h kb s e h Ak ah v hhaN AN haNhhhth kit hh il
* E.G. Elev (m) * 178.82 * Element * Left oB * channel * Right 08 *
* vel Head (m) * 0.1F * wt. n-val. * 0.030 ~* 0.017 = 030 =
* W.S. Elev (m) * 178.7% * Reach Len. (m) * = * *
* Crit w.s. (m) * 177.71 * Flow Area (m2) ¥ 21,94 % g.00 * 27.19 =
* E.G. Slope (m/m) *0.000375 * Area (m2) * 21,94 ¥ 9.00 = 27.19 =~
* Q Total (m3/s) *  62.60 * Flow (m3/s) * 19,16 * 20.16 * 23,29 ¥
* width (m) * 34,39 * Top width (m) *  13.85 * 3.20 * 17.53
* yel Total (m/s) * 1.08 * avg. vel. (m/s) * 0.87 ~* 2.24 % 0.86
* Max Ch1 ppth (m) * 2.85 * fydr. Depth {m) * 1.61 * 2.81 % 1.5 «*
= conv. Total (m3/s) * 3231.8 * conv. (m3/s) = 989,1 * 1040.6 * 1202.2 *
* Length wtd. (m) * * wetted per, (m) ®* 13,95 * 3.26 * 1i7.80 ~*
= Mmin ch ET (m) * 175.86 * Shear (N/m2) * 5.79 *  10.14 = 5.62 ~*
= Alpha * 1.83 * Stream Power (N/m s} * 5.05 * 22.71 % 4,81 *
* Frctn Loss (m) * * Cum volume (1000 m3) * i i *
* C & E Loss (m) * * ¢cum SA (1000 m2) * * * *
drk AT h L h T e e Rt e e ke ek b e de e e de e Setrde v dedrdededede Yo dede dede e dede v e de Sede Ve S Ve de S ¥ e fe e e dede Ve Ve e Ve A Ve Yo Se fe e de e dife ok
LA AN A kR T A Lk h a e e S e e e Se e Ye Ve de e Yo dede dede Ve Fe Az e e e e fr e S d de e e e e i e e ke S

SUMMARY OF MANNING'S N VALUES

River:Turkey Creek

Tddddokdodddodhe i dh Rt dded e At fe e e ke R R kN e de e a R A RN RN A

rReach * River Sta. % nl ® n2 * n3 *
FAETR AR RO AR IR TR SR IR SR PR I TR PR R o o £ PRI LR R P PR IR TR IR R R R R TR R R R T R R AL - A g
“Main #* 10 * .03* .017* .03+
=Main * 9.9 * .03= .017% .03*
“Main * 9.8 * L03* L017% L03*
=Main * 9.7 * L02% L017% L02*
*Main # 9.65 *Bridge * * *
*Main = 9.6 ¥ Q2% L017* .02*
*Main * 9.5 ki L02% L017%* L02%
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Main * 9.4 * 02* 017 .02%*
Main * 9.3 = .02 .017# .02%*
Main * 9.2 * .03* .017* .03%
Main * 9.1 = .03# LO17% .03¥%
LE R R e R o R R R R Rk R R R e R R T g R R R R R R A e
Ao R G S R kR R R g T R R T R A e T R R R R R R R R S A )

SUMMARY OF REACH LENGTHS

River: Turkey Creek

* rReach # River Sta. =  Left Channel * Right *
Ferhedede i drdidohdedododedodedodrdede e ve Ve defe Ve A Ve defeSe Ve defe e Ve de e de e te e i R R TRARTR I RN TR nh
*Main * 207.817* 210.778* 216.406*
*Main * *  104.462*% 100.685* 96.329*
*Main * ¥ 24.356% 24.248% 24 .356*
*Main * * 35.414%* 35.414>* 35.414*
*Main f *Bridge ¥ * *

=
(=]
*

wi
s

*Main 3.943% 3* 4.798*
*Main e 39.545* 39.545* 35.545*
*Main : * 3.308% 3.678% 4.068%
Main * * 3.308* * 4,166%
“Main ® * 30.4%* 31.81*  33.814*
*Main % # O * 0=

wRR TRkl k NN kN Nk h i hh kit hdhhidcdodehde b dededede dededede e de et v e e e

#1010 10 W0 O WO OB
R W B oD
hY

* -

AR AR AR TR LA EWARN ARG DR Sl deh ke hdeh kb deddehdehdedhddddededededdedododehdede e vese dede ey fedr ekt et 2 0 &

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Turkey Creek

PR e kA A R S ] 23 rhhdedd T de kN e ke h R
% : %

# rReach *  River sta. contr. * Expan. ¥
EE LR o R R e R R R A R L S R R R e R R R A R

[

*Main x

*Main * . * L1 L3*
*Main * . i 1 W3

*Main
*Main *
*Main *
*Main %
*Main *
*Main *
*Main

WOWOWOWWPWOoE
PNWARUV G~
s
ut
&

:’:Ma-in % o+ ¥ L3
A e e e N e R T N kA R R L R A R R RN N E RN AN REE NN T R e d ek el et dodn
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HEC-RAS version 3.1.3 mMay 2005
U.5. Army corp of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

X XXX KXXXX HKXXX XX KX
X X X X X X X X X X

X X X X X X X X X

KKK XXXX X XXX XXXX KXHKXXX KXKX
X X X X X X X X X
X X X X X X X X X X
X X XXX KXXX X X X X KXXXX

Fodedde e ddode e dudede e e Yo o o do Yo do de do e e d S dodode I o e e e S de ool e e e de Qe el o e de e de e el e dede de sl e e e de el de el de e de e de sl e

PROJECT DATA

Project Title: Turkey River

Project File : dric.prj

Run Date and Time: 15/11/2006 2:55:20 PM

Project in SI units

RN AR N N RN AN AN E RN AT NN N RN R RN R R R BN N RN TR R RURRRNREEn RNt nT R R hahhu bt ittty

PLAN DATA

Plan Title: Plan 36 .
Plan File : o:\DRIC\19.waterResources\hec\dric.p36

Geometry Title: proposed .
Geometry File : o:\DRIC\19_waterresources\hec\dric.g02

Flow Title : Flow 01
Flow File 1 0:\DRIC\19_waterresources\hec\dric.f0l

plan summary Information:

Number of: Cross Sections = 10 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 2 Lateral Structures = 0

Computational Information
water surface calculation tolerance
critical depth calculation tolerance
maximum number of iterations
mMaximum difference tolerance
Flow tolerance factor

0.003

[ ]
v ]
. =%

Computation_options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction slope Method: Average Conveyance

Computational Flow Regime: subcritical Flow
frtdehhdh ki kb hhhd b kbbb hhkhhnkhahdhh ik hhhd b hd bbbk deh ket hhdh
FL.OW DATA

Flow Title: Flow 0L .
Flow File : o:\DRIC\19_waterresources\hec\dric.fQl

Flow Data (m3/s)

Sedevededrdededededeve e fevedededededeNe e hedrddedemwdede T dedehdedededrdede il ddede e kde ek dedrdededode ke T drdede e dedededededede ke

* River Reach RS ¥ 100 yr Regional *
* Turkey Creek Main 10 i 39.5 62.6 ~
BRRRRRURNRERRRD N AR ERLETRA T thtRhathhhdhihhtRtitihhafhdhhdh Rttt ss

Boundary Conditions
e e e e e e e e e e e e e N e e A T g e A e e N A A A e A e N e A e S NN T AL LA AN WA N AL AT

E3

* River Reach profile ¥ Upstream Downstream
Hfdrrh b nthhdh s hha A ad Lt haNhhah kNN hhhad i nhd s hd i ddc Ak ha i a i dedede e dedi e de
*

* Turkey Creek Main 100 yr - Normal § = 0.000375
*

rage 1
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I

. . .
* Turkey Creek Main Regional Normal S = Q.000375
*

hfhhdhhdhuwhdhhdde bttt h bR LDl w N AN R b R hd btk ke hed ik dedeh dide drdedede ve Ve veve de Sr e de S A G A R TN
£

R R R o R R AL A R e L ]

GEOMETRY DATA

Geometry Title: proposed
Geometry File @ 0:\DRIC\19_waterResources\hec\dric.g02

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 10
INPUT
pescription:
Station Elevation pata num= 30
Elev sta Elev sta Elev Sta Elev Sta Elev
BRI R O R
0 183 76.736 183 99.766  182.5 101.278 182 102.644  181.5
104.01 181 105.363 180.5 106.485 180 107.607 179.5 108.729 179
109.851 178.5 110.973 178 112.095 i77.5 113.217 177 116.947 176.56
117.547 176.36 119.547 176.36 120.147 176.56 123.877 177 124.941 177.5
126.005 178 127.069 178.5 128.133 179 129.197 179.5 130.261 180
131.624 180.5 132.798 181 134.684 181.5 136.554 182 264.86 182.5
Manning's n values num= 3
sta n val sta n val Sta n val
Frhhhdh b hdcdede v kNt b A h n R A A AN ke Yok
0 .03 116.947 017 120.147 .03
Bank Sta: teft Right Lengths: Left Channel Right coeff Contr. Expan.
116.947 120.147 207.817 210.778 216.406 .1 .3
CROSS SECTION OUTPUT Profile #100 yr
R R R U TR TR R T A R o TR ol TR SRR R R R R R R R R R R R T T R S R R R S R R RV R R R PR R R R A KT R T
* E.G. Elev (m) * 178.60 * element * preft OB * cChannel * Right 0B *
* yvel Head {m) # 0.34 * wt. n-val,. * 0.030 = 0.017 = 030 ~*
* W.S, Elev (m) * 178.26 * Reach Len. {(m) * 207.82 * 210.78 * 216.41
* Crit W.s. (m) * * Flow Area (m2) * 7.29 = 5.95 = 7.20 %
* E.G. Slope (m/m) *0.001477 * Area (m2) i 7.29 ¥ 5.95 7.20 *
* Q Total (m3/s) * 39,50 * Flow {(m3/s) * 9.74 * 20,10 = 9.66 *
* Top width (m) * 16.16 * Top width (m) * 6.55 * 3.20 6.
* vel Total (m/s) = 1.93 * Avg. vel. (m/s) * 1.34 = 3.38 1.
* Max chl ppth (m) * 1.90 * Hydr. Depth (m) * 1.13 0+ 1.86 1.
* Conv. Total {(m3/s) * 1027.7 * Conv. (m3/s) * 253,40~ 522.9
* Length wtd. {(m)} * 211.45 * wetted Per. (m) * 6.85 * 3.26
* Min ch E1 (m) * 176.36 * shear (N/m2) * 15,43 *  26.42
* Alpha ¥ 1.79 * Stream Power (N/m s5) * 20.61 = 89.18
* Frctn Loss (m) w 0.23 * cum volume (1000 m3) = 2.69 = 6.60
* C & E Loss (m ¥ 0.03 * cum sa (1000 m2) * 2.28 * 2.51

LT R e LR L L L R T e T e I E R R SO g

CROSS SECTION QUTPUT Profile #Regional

ERE LA A St R R R R T R R R R R R R R R R L R T R R R R R R R R R TR L S T T

* £.G. Elev (m) * 179.19 * Element * tLeft OB * cChannel * Right OB *
* vel Head (m) ¥ 0.43 * wt. n-val. % 0.030 * 0.017 = 0.030 =
* W.5. Elev (m) ¥ 178.76 * Reach Len. (m) * 207.82 * 210.78 * 216.41 *
*Crit W.S5. (m) ¥ * Flow Area (m2) ¥ 10.85 7.56 * 10.67 *
* E.G. Slope (m/m) *(,001435 * aArea (m2) * 10.85 ~* 7.56 * 10.67 =
* g Total (m3/s) *  62.60 * Flow (m3/s) * 16.68 * 29.45 * 16.47 =
* Top width (m) * 18.35 * Top width (m} * 7.68 3.20 * 7.47 %
* vel Total (m/s) * 2.15 " avg. vel. (m/s) * 1.54 = 3,90 1.54 =
% Max chl ppth (m) * 2.40 * Hydr. Depth {m) * 1.41 = 2.36 * 1.43 =
* conv., Total (m3/s) * 1652.8 * Conv. (m3/s5) ¥ 440.3 * 777.6 * 434.9 =
* Length wtd. (m) *  211.50 * wetted Per. {m) ki 8.08 = 3.26 ~* 7.89 =
* Min Ch ET (m) * 176.36 % shear (N/mZ) ki 18.90 = 32.56 * 19.02 *
*= Alpha ® 1.81 * sStream Power (N/m s) * 29.05 * 126.90 * 29,37 ¥
* Frctn Loss {(m) * 0.24 * cum volume (1000 m3) * 3.92 = 7.83 % 4.25 =+
* C &fE Loss {m) * 0.03 * Cum sA (1000 m2) * f2.6? f , 2.51 = 3.01 *
N e e e R R A N N kA e e A S e e N N R A R A T N AN N e G R T N R A N N R R R ARtk h

CROSS SECTION

RIVER: Turkey Creek
rage 2
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REACH: Main RS: 9.9
INPUT
pescription:
station Elevation Data num= 32
Sta £lev sta Elev sta Elev sta Elev sta Elev
Fededededidrde e ddrdedededede v e e Ve e dr fe e S Ve e A e Ve Ve drfe e h S h et A he Rt ek h A Rk h Atk kh
0 182.5 120.028 182.5 136.616 182 137.952 181.5 139.286 181
140.62 180.5 141.772 180 142.859 179.5 143.941 179 145.023 178.5
146.105 178 147.187 177.5 148.269 177 149.351 176.5 152.673 176.06
153.273 175.86 155.273 175.86 155.873 176.06 159.195 176.5 160.399 177
161.603 177.5 162.805 178 164.002 178.5 165.197 179 166.39 179.5
167.992 180 169.998 180.5 172.048 181 174.284  181.5 180.916 182
191.253  182.5 277.679 183
Manning's n values num= 3
sta n val sta n val sta n val
frxhhdfhihdhdh bl dethded et dedrdrddededde o dedededetedededede ket
0 .03 152.673 .017 155.873 .03
Bank Sta: rteft Right Lengths: Left Channel Right cCoeff Contr. Expan.
152.673 155.873 104.462 100.685 96.329 .1 .3

CROSS SECTION OUTPUT pProfile #100 yr
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¥ E.G. E1ev {m) * 178.34 * E1ement * LeFt OB * Channe1 * nght OB
* yvel Head (m) # 0.23 * Wt. n-val. *  0.030 * Q.017 = 0.030
* w.S. Elev (m) * 178.11 * Reach Len. {m) * 104.46 * 100.68 = 96.33
*Crit w.S. (m) * * Flow Area (m2) % 8.86 ~ 7.07 * 9.18
* E.G. Slope (m/m) ‘D 000814 * Area (m2) ki 8.86 * 7.07 * 9.18
* q Total (m3/s) 39.50 * fFlow (m3/s) # 9.70 * 19.85 9.95
* Top width (m) K 17.19 * Top width (m) * 6.80 * 3.20 7.19
* yvel Total (m/s) * 1.57 * avg. vel. (m/s) = 1.09 = 2,81 * 1.08
* Max Chl ppth (m) * 2.25 * Hydr. Depth {m) * 1.30 = 2.21 = 1.28
* Conv, Total (m3/s) * 1384.8 * conv. (m3/s) * 339.9 = 696.1 348.8
* Length wed, (m) * 100,47 * wetted Per. {(m) * 7.18 = 3.26 * 7.54
* Min ch ET (m) * 175.86 * shear (N/m2) % 9.85 = 17.28 = 9.71
* Alpha * 1.84 * Stream_Power (N/m s) * 10.77 = 48.52 * 10,53
* Frctn Loss (m) * 0.11 * cum volume (1000 m3) * 1.01 = 5.23 = 1.10
* C & £ Loss (m) * 0.01 * Cum sa (1000 m2} * 0.90 = 1.84 = 1.11
WRRAR U R AR AN AT AT AT AN A hh N hnh btk kA hdhh ki heddedededededrde e ddede e dede e bon
caoss SECTION ouTPUT pProfile #Regional

TR Tk A A A e Ao RN e e et e e e el e e R e Ve N el Ve W S e e e W MY e e W A M he e e e R R At b A h SR d ke n
* E.G. Elev {m) * 178.92 * g£lement * Left 0B ¥ <¢hannel * Right OB
* vel Head (m) * 0.32 * wt. n-val. * 0.030 ~ 0.017 * .030
* W.5. Elev {(m) * 178.59 * Reach ren. (m) * 104.46 * 100.68 96.33
* Crit w.s. {m) * * Flow Area (m2) * 12.43 * 8.63 * 12.96
* E.G. Slope (m/m) *0.000916 * Area {m2) * 12.43 = 8§.63 = 12.9¢6
* Q Total (m3/s) *  82.60 * Flow {m3/s) * 16.35 = 29.34 = 16.91
* TO? width {m) * 19,40 * Top width (m) * 7.85 * 3.20 8.35
* Total {m/s) * 1.84 * avg. vel. (m/s) * 1.32 = 3.40 = 1.31
* Mmax Chl ppth (m) i 2.73 * Hydr. pepth (m) # 1.58 = 2.70 = 1.55
* Cconv. Total (m3/s) * 2068.9 * conv. (m3/s) # 540.2 * 969.7 * 558.9
# Length wtd. (m) * 100.39 * wetted Per. {(m) * 8.34 * 3.26 * 8.80
“* Min ch E1 (m) * 175.86 * shear (N/m2) * 13,37 * 23.72 * 13.22
* Alpha * 1.87 * Stream Power (N/m s) * 17.60 *  80.69 ~* 17.26
* Frctn Loss (m) * 0.11 * cum volume (1000 m3) * 1.5¢ = 6.12 * 1.69
* C & £ Loss (m) ¥ 0.01 * cum SA (1000 m2) * 1.08 ~ 1.84 = 1.30

Tdededdendrdidrde e di e dedededededededrdedeve e e e Ve dededede fede v e de e dededededede de A dedede Yo dedrde e Ao e de e e N ek h NN
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CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.8
INPUT
Description: US of Huron Church Road
Station Elevation Data num=
Sta Elev sta Elev sta Elev sta Elev sta Elev
B A R L e A A e T s S L LI
0 182.5 37.489 182 45.643 181.5 47.136 181 48.636  180.5
50.024 180 51.1  179.5 52.174 179 53.246 178.53 54.316 178

55.384  177.5 56.451 177 57.519 176.5 60.347 176.06 60.947 175.86
62.947 175,86 63.547 176.06 66.375 176.5 67.488 177 71.05 177.5
72.19 178 73.33 178.5 74.472 179 75.609 179.5 76.733 180
77,849  180.5 94.858 181 118.672  181.5 142.126 182 143.791 182.5

Manning's n values num= 3
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dric.rep

Sta n val Sta n vai sta n val
fehddehhhR A hd LAt a bt Nl kv w
0 .03 60.347 .017 63.547 .03
Bank sSta: Left Right Lengths: Left channel Right coeff Contr. Expan.
60.347 63.547 24.356 24.248 24.356 .1 .3

CROSS SECTION QUTPUT Profile #100 yr

Frdedededt e dr e de e e e e e e e e e N e L R A G R A A A A A A R A N A A A A A At S S R AN NN AN WV N AN R A Ak

* E.G. Elev (m) * 178.22 * Element * Lefr o * C8a82$1 * Right 0B *

* vel Head (m) * 0.36 * wt. n-val. * 0,030 * * .030 *
* W.S5. Elev (m) * 177.86 * Reach ren. (m) = 24.36 % 24,25 * 24,36 *
= erit W.5. (m) * * Flow Aarea (m2) * 6.45 6.28 = 8.03 =
* E.G. Slope (m/m)} *O 001411 = area {m2) * 6.45 * 6.28 * 8.03 *
* @ Total (m3/s) 39.50 * Flow (m3/s) * 8.40 * 21.47 = 9.62 *
* Top width (m) * 17.26 % Top width (m) * 5.73 * 3.20 * 8.33 =
= vel Total (m/s) * 1.90 * avg. vel. (m/s) * 1.30 = 3.42 * 1.20 *
#* Max Chl ppth (m) ® 2.00 * Hydr. Depth (m) * 1.12 = 1.96 * 0.96 *
* Conv. Total {(m3/s) * 1051.7 * conv. {(m3/s) ®* 223.7 * 571.7 *  256.2 *
* Length wtd. (m) ® 24.27 * wetted Per. (m) = 6.07 * 3.26 * 8.58 *
* Min ch 1 {m) * 175.86 * shear (N/m2) * 14.69 * 26.62 * 12.95 *
* Alpha = 1.95 * Stream Power (N/m s) * 19.15 +* 90.98 ~ 15.52 =
* Frctn Loss (m) * 0.02 * cum volume {1000 m3) ¥ 0.21 = 4.55 * 0.27 *
* ¢ & E Loss (m) * 0.07 * cum sA (1000 m2) = 0.24 = 1.52 = . ¥
LR R R R R R R R TR R R R R R R R Rk R R R R R R R R R R R R R R R RE R R R R R R R R R R R AR A R TR A Y TR T

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratioc (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT PpProfile #Regiona?

Feledeve kR R AR ALt hd w kb Rk hd i ah w R hdcde i Nt Rt Vel Ve e ot et e e fede b dede e dede i e dede k dedededo e de e dode drde o de dede e

* £.G. Elev (m) * 178.80 = Element “ 1eft OB * cChannel * right OB *
* vel Head (m) * 0.42 = wt. n-val. = 0,030 * 0.017 * 0.030 =
* w.5. Elev (m) * 178.37 = reach Len. (m) w0 24,36 % 24,25 * 24,36 *
*Crit w.s. (m) * * Flow Area {(m2)} d 9.67 * 7.92 12.60 *

Area (m2) f 9.67 7.92 ¥ 12.60 =

* £.6. Slope (m/m) *0,001315 = *
* 14.12 = 30.53 * 17.95 *

* @ Total (m3/s) # 62.60 * Flow (m3/s) :

* TO? width (m) * 19.53 * Top width {m) * 6.83 = 3.20 = 9.50 ¥
* Total (m/s) * 2.07 * avg. vel. (m/s) * 1.46 * 3.85 = 1.42 =
* Max chl ppth (m) * 2.51 * Hydr. pepth (m) # 1.42 2.48 * 1.33 =
* conv. Total (m3/s) * A726.3 * Conv. (m3/s) * 389.5 * 841.9 = 494.9 *
* tength wtd. (m) * 24.28 * wetted Per. (m) * 7,28 * 3.26 * 9.85 =
*= Min ch ET (m) * 175.86 * shear (N/m2) # 17.13 *  31.30 *  16.49 ~*
i Alpha = 1.93 * Stream Power (N/m s} * 25.01 % 120.57 * 23.49 ~

Frctn Loss {m) 0.02 * Cum volume (1000 m3) * 0.34 = 5.29 = Q.46

* C & E Loss {m) * 0.06 * Cum Sa (1000 m2) * 0.31 = 1.52 = 0.44
e S e e e N L A G R N N A A N N N R NN N NN RN AT R R N A AN RN AN AN T Ak ket hh ik

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance} is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.7
INPUT
pescription: DS of Huron church Road
Station Elevation Data num= 13
sSta Elev Sta Elev Sta Elev Sta Etev Sta Elev
Yededededede e tede e de S dednwde Sk b n i n kR T R d Tl de RNVl ve Ve dede e SR de R e Ne e e ke de ek Rt T ek ik ket
0 182 135.597 182 140.617 181.5 146.159 178.5 146.159 176.5
151.177 176.06 151.777 175.86 153.777 175.86 154.377 176.06 159.395% 176.5
159.395 178.5 165.459 181.5 235.174 182
Manning's n values num= 3
sta n val Sta n val sta n val
RN RN AN RN R R AT A A SN A A TS A A T Ak ek dede dedede et de i
0 .02 146.159 L017 159.395 .02
Bank sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
146.159 159.395 35.414 35.414 35.414 .3 .5

CROSS SECTION OUTPUT Profile #100 yr

e T e e e e R N e e e R L e A T R L R N G AR N N R R AN TR NN e Ve Ve S Ve e R e T Ve W e Ve K ekt ek feh e ik ek et dkdeds
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dric.rep

* E.G. Elev (m) * 178.14 * glement * teft oB * cChannel *
* val Head (m) # 0.14 * wt. n-val. ¥ * 0.017 *
* W.5. Elev (m) * 178.00 * Reach Len. (m) * 0.62 =* 0.62 =
Crit W.S. (m) * 177.15 * Flow Area (m2) * * 23.95 =
* E.G. Slope {(m/m) *0.,000472 * Area (m2) * * 23,95 %
* Q Total (m3/s) * 39.50 * Flow (m3/s) * * 39,50 ¥
* Top Width (m) = 13,24 * Top width (m) * * 13.24 =
* vel Total (m/s) * 1.65 * avg. vel. (m/s) * * 1.65 *
* Max Chl ppth (m) * 2.14 * Hydr. Depth (m) * * 1.81 =
* conv. Total (m3/s) * 1818.7 * cConv. (m3/s) * * 1818.7 *
* Length wtd. (m) * 0.62 * wetted per. (m) * * 16.33 *
* Min Ch ET (m) * 175,86 * Shear (N/m2) * * 6.78 =
* Alpha * 1.00 * stream Power (N/m s5) * = 11.19 =
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.13 = 4.19 =
* C & E Loss {m) * 0.00 * cum SA (1000 m2) * 0.17 = 1.32 =

AN XA SN AT NN AT h A A h N u AN A b hhdhhh b hhd i u A hhhwhhhhh b h kbt hd ik

CROSS SECTION oUTPUT Profile #Regional

LR TR R R TR (R IR S I PR A R R E (R R IR I R AT i R R R TR R R IR R IR R R Y R IR R XTSRRI R X R LR
* E.G. Elev (m) # 178.71 * Element * Left o8 * Channel *
* yval Head (m) ¥ 0.21 * wt. n-val. t * 0.017 =*
* W.S. Elev (m) * 178.50 * Reach Len. (m) i 0.62 = 0.62 =
*orit wW.S. (m) * 177.50 * Flow Area (m2) w ki 30.60 =
* E.G. Slope {(m/m) *0.000567 * Area (m2) ¥ ¥ 30.60 *
# g Total (m3/s) *  62.60 * Flow (m3/s) * o 62.60 *
# Top width (m) * 13.24 * Top width (m) ¥ * 13,24 *
* vel Total (m/s) * 2.05 * avg. vel. (m/s) * ¥ 2.05 *
* Max Cchl opth (m) = 2.64 * Hydr. Depth (m) = = 2.31 *
* Conv. Total (m3/s) * 2629.0 * conv. (m3/s)} * *  2629.0 *
“* Length wtd. (m) = 0.62 * wetted Per. (m) = ®* 17.34 =
* Min ch E1 (m) * 175.86 * shear (N/m2} g * g.81 *
* alpha * 1.00 = stream power (N/m s) * * 20,07 =
% Frctn Loss {(m) * 0.00 * cum volume (1000 m3) * .23 = 4.82 *
* ¢ & E LoSss {m) * 0.00 * cum sA {1000 m2) i 0.23 = 1.32 =

Tdkfwd A hhd bbbkl hn

s

BRIDGE

RIVER: Turkey Creek

REACH: Main RS: 9.65
INPUT

Description:

Distance from Upstream XS = .621
peck/Roadway width = 34,79
weir Ccoefficient = 1.44

upstream Deck/Roadway Coordinates
9

num=
sta Hi cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
fddhadhhhh b hh b b ddeh e vcdide e dededhdendedeveddedrdede v didedndede e dededodetrdede i hedeie
0 181.74 90.83 182.081 118.067 182.057
140.62 182.199 181.5 152.78 182.207 181.5 166.46 182.179 181.5
168.067 182.156 190.032 181.964 218.067 181.884
Upstream Bridge Cross Section Data
Station Elevation pata num= 13
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
Sehh vl kR kAR R At kAt hkh ki hh kA a kit hhhhhah kb hhhhhhhdhh ikt hhhde b hhd ket
0 182 135.597 182 140.617  181.5 146.159 178.5 146.159 176.5
151.177 176.06 151.777 175.86 153.777 175.86 154.377 176.06 159.395 176.5
159.395 178.5 165.459 181.5 235.174 182
Manning's n values num= 3
sta n val Sta n val sta n val
Tk drhahd bbb hdeh el dide it v e de Ttk
0 .02 146.159 .017 159.395 .02

Bank sta: Left Right Coeff contr. Expan.
146.159 159.395

pownstream Deck/Roadway Coordinates
1

num= 1
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi cord Lo Cord
RNV RN e R R R Rl R e e e Rl te it dde ke dde vl ek ki dr ik deh A h i kdeh ik ko
0 181.74 90.83 182.081 118.067 182.057

133.85 182.157 181.5 137.28 182.199 181.5 152.78 182,207 181.5
165.46 182.179  181.5 168.067 182.156  181.5 175.93 182.11 181.5
190.032 181.964 218.067 181.884

Page 5

Right o8B
0.62

0.17
0.26

Frdedcddededededdeds
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rRight OB
0.62

0.31
0.32
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d
Downstream Bridge Cross Section Data
station Elevation Data nums=
Sta Elev Sta Elev sta Elev

0 182 125.33 182 133.85 181.5

ric.rep

Sta

E

Jev sta

145,27 176,06 145.87 175.86 147.87 175.86 148.47 176.06 153.492
170.386  181.5 199.519

153.492  179.5 161.948 180.5 166.14 181

Manning's n values num= 3
sta n val sta n val Sta n val
Fedndddhhf it fededrde v e Ve R v Rt hhdh ki h e
¢ .02 140.248 .017 153.492 .02

Bank Sta: teft Right Coeff Contr. Expan.
140.248 153.492 .3 5

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir Flow begins

Ener?y head used in spillway design
spillway height used in design

welr crest snhape

LI T T [ I

Bro
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Highest Energy Answer

High Fiow Method
Pressure and weir flow
Submerged Inlet cd
submerged Inlet + outlet Cd
Max Low Cord

i

[}
2

additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
Class B flow critical depth computations u
inside the bridge at the upstream end

0 horiz.
0 horiz.
.95

ad Crested

se critical

Elev

R R i R ol R R R R R R e e R R R R R T S R R A R R R

140,248 179.5 140.248

176.5
176.5

to 1.0 vertical
to 1.0 verticai

depth

criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #100 yr

R

182

...................... FEh I LA LA R R de A ddeN e deNe ke Yl kel ek ik ke de kb ko drnd ki Skt k ki ki h

*Insid
w

* E.G. US. (m) = 178.14 * Element

* W.S. Us. (m} = 178.00 * E.G. Elev
* q Total (m3/s) = 39.50 * w.S. £lev
* Q Bridge (m3/s) ® 39.50 * Crit w.s.
* qQ weir (m3/s) ® * Max chl pp
* wair Sta Lft (m) w* * vel Total
* weir Sta Rgt (m) W * Flow Area
* weir Submerg ¥ * Froude # C
* weir Max Depth (m) ¥ * spacif For
* Min E1 weir Flow (m) * 181.95 * Hydr Depth
* Min E1 Prs {m} * i81.50 * w.p. Toral
* pelta EG (m) w 0.02 * Conv. Tota
* palta WS (m) * 0.02 = Top wWidth
* BR Open area (m2) * 87.72 * Frctn Loss
* BR Qpen vel (m/s) * 1.67 * C & E Loss

* shear Tota
*Enaergy only * Power Tota

* Copef of Q
* gr Sel Method

B L o T A L T S P Ex

BRIDGE QUTPUT Profile #RrRegi
Gdedededdendede v dede it deve ek h R
* E.G. US. (m)

* W.5. Us., (m)

* q Total (m3/s)

Q Bridge (m3/s)

Q wWeir (m3/s)

* weir sta Lft (m)

* weir Sta Rgt (m)

* Weir Submerg

* Weir Max Depth (m)

* Min ET1 weir Flow (m)
= Min E1 Prs (m)

* pelta EG {m)

* pelta ws (m)

* BR Open Area (m2)

onal
178.71 * Element
178.50 * E.G. Elev
62.60 * wW.S. Elev
62.60 * Crit W.S.
* Max Chl op
* yval Total
* Flow Area
* Froude # C
* specift For
181.95 * Hydr Depth
181.50 * w.P. Total
.02 * Conv. Tota
0.03 * Top Width
87.72 * Frctn LOSS

E
P

1

s

Bov o oW omon R oW
L]

{m)
{m)
{m)
th (m)
(m/s)
(m2)
h1
ce (m3)
(m)
(m)
1 {m3/s)
(m)
(m)
(m)
T (N/m2)
T (N/m s5)

(m)
(m)
(m)
th {m)
(m/s>
(me)
h1l
ce (m3)
{m)
(m)
1 (m3/s5)
(m)
(m)
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Inside BR US

178.1
178.00
177.16

Yt

R I I )

W

Wk

e BR DS
178.12
177.98
177.16

2.12

e BR DS
178.69
178.47
177.50

%*

AR AR AR el e dede e
*Inside BR_US *Insid
¥ 178.71 =

g



dric.rep

* BR Qpen vel (m/s) * 2.07 * C & E Loss (m} * 0.00 ¢ 0.00 *
* Coef of Q * * Shear Total (N/m2) * g.82 = 10.05
* gr sel Method *Energy only * Power Total (N/m s) ~* 20.09 = 20.78 ¢
Rt R R g g g Reg R g R R S R AR AR R E LR R S g R g R R o g o S o g S R g RSl R A
CROSS SECTION
RIVER: Turkey Creek
REACH: Main RS: 9.6
INPUT
pescription:
Station Elevation Data num= 15
Sta Elev sta Elev sta glev sta Elev sta Elev
S Yo v e de 20 de I Yo 3 Yo o e Fo e 30 Fe Fe de e T e Yo Yo Fe Yo S S e Yo e Ve Se Yo e e Yo Yo o Yo Yo e Se de Ve S Yo Fr de e Yo o Tr vl e ¥z e de Yo e f2 Yo o 2 e g e e o 2 e e de e Ve Ye v o
0 182 125.33 182 133.85 181.5 140.248 179.5 140.248 176.5
145.27 176.06 145.87 175.86 147.87 175.86 148.47 176.06 153.492 176.5
153.492 179.5 161.948 180.5 166.14 181 170.386  181.5 199.519 182
Manning's n values num= 3
e, 0 VAl sta nval LSRR, 0 Vel
0 .02 140.248 .017 153.492 .02
Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
140.248 153.492 8.508 3  8.362 .3 .5

CROSS SECTION OUTPUT Profile #100 yr
etV de v e e el W e SR v Sede Ve ke Sede Ve e de e e e el Ve de e de e s de R de e el R de el de i de do e e de e de dode dedede e do i dede kv o ek i de ke e

* £.G6. Elev (m) * 178.12 * Element * Left 0B * channel * Right 0B *
* 0.017 =

* vel Head (m) * 0.14 * wt, n-val. ® ¥ * *
* W.S5. Elev {m) * 177.98 * Reach Len. (m) * 8.51 = 3.00 * 8.36 *
* Crit W.s. (m) * * Flow Area (m2) = * 23.69 = *
* £.G. Slope (m/m) *0.000488 * Area (m2) * * 23.69 = *
* q Total (m3/s) * 39,50 * Flow {(m3/s} * * 39,50 ~*

¥ To? width (m) ¥ 13,24 % Top width (m) * * 13.24 = =
* Total (m/s) # 1.67 * avg. vel. {(m/s) * ¥ 1.67 = *
#* Max Chl ppth (m) # 2.12 * Hydr. pepth (m) * ¥ 1.79 = %
* Conv. Total (m3/s) * 1788.3 * Conv. (m3/s) * * 1788.3 * *
* tength wtd., (m) # 3.00 * wetted Per. (m) * * 16.30 = *
* Min Ch ET (m) * 175.86 * Shear (N/m2) = # 6.95 * %
“* Alpha o 1.00 * stream Power (N/m s) ¥ kit 11.59 = *
* Frctn Loss (m) ¥ 0.00 * Cum volume (1000 m3) * 0.13 * 3.34 = 0.17 =*
* C & E LOoss (m) * 0.06 * Cum sa (1000 m2) * 0.17 * 0.85 * 0.26 *

A E Ak n

Tmdededdidi T ddd e drde e ek drde oo de el de e Tt N A e de de e e e e I d e e de e dede e Yo vl e de el e e otk e dede de e dede e de de de e e

warning: The conveyance ratio {(upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #Regional

Telrvedehfefefefe NG A vkttt ahh Rttt Tkttt hah i a

Left 0B * channel

}

* E.G. Elev (m) ¥ 178.69 * Ejement * = right OB *
* ye'l Head (m) * 0.22 * wt. n-val. ¥ *  0.017 * *
* W.5. Elev (m) * 178.47 * Reach Len. (m) * g§.51 = 3.00 * 8.36 =
*Crit w.s. (m) * * Fiow Area (m2) ¥ % 30.28 *
* E.G. Slope (m/m) *0.000586 * Area (m2) ¥ * 30,28 * *
* @ Total (m3/s) *  62.60 * Flow (m3/s) * * 62,80 * *
* Top width (m) * 13,24 * Top width (m) ¥ % 13.24 = =
* vel Total (m/s} ¥ 2.07 = avg. vel. (m/s) ¥ % 2.07 = *
* max Cchl ppth (m) * 2.61 * Hydr. Depth (m) * 2.29 = ®
* Conv. Total (m3/s) * 2587.0 * conv. (m3/s) * * 2587.0 * =
* Length wtd. (m} * 3.00 * wetted Per. {(m) = 17.30 * *
* min c¢h ET (m) * 175.86 * Shear {(N/m2) * = 10.05 =~ *
* Alpha * 1.00 * stream Power (N/m s) * * 20.78 ¥ *
* Frcetn Loss {m) * 0.00 * Cum volume (1000 m3) * 0.23 = 3.74 0,313 «*
* € &E Loss, (m) * 0.09 * cum SA (1000 m2) * 0.23 = 0.85 * 0.32 ~*
HuET b AT Akl ER et o R S A R R - R AN NN T AR AN R AR T W RN AR TR NN v ek ey

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additicnal cross sections.

CROSS SECTICN

RIVER: Turkey Creek
REACH: Main RS: 9.5

Page 7



dric.rep

INPUT
pescription:
station Elevation Data num= 14
Sta Elev sta Elev sta Elev sta Elev sta Elev
WRBRHRFE TR AR T AL R R NN R AN e R ek R it e fe vt e e de R Ve e de Ve ke ol Ve kol e dede e e e de de e e e e e e e e e A e
0 182.5 58.964 182 66.492 180 66.492 176.5 80.892 176.06
81.492 175.86 83.492 175.86 84.092 176.06 98.492 176.5 98.492 180
99.757 180.5 103.154 181 106.622 181.5 138.493 182
Manning's n values num= 3
sta n val sta n val sta n val
EHunNhNn bbb nb bk hhhhhah e oty
0 .02 66.492 .017 98.492 .02
Bank sta: Left Right Lengths: Left cChannel Right coeff Contr. Expan.
66.492 98.492 39.545 39.545 39.545 .3 .5

CROSS SECTION OUTPUT Profile #100 yr

EE L R L L e g R X L L R Ry R 3]
* E.G. Elev (m) * 178.06 * Element * Left 0B * cChannel * Right OB *
* vel Head (m) * 0.02 * wt. n-val. * * 0.017 = *
* w.S, Elev (m) * 178.03 * Reach Len. (m) w 0.14 = 0.14 = 0.14 =
# Ccrit W.S. (m) * 176.78 * Flow Area {(m2) * * 57.38 * *
* E.G., Stope (m/m) *0.000071 * Area (m2) ¥ x 57.38 = =
* @ Total (m3/s) * 39,50 * Flow (m3/s) * * 39,50 * =
* Top width (m) #* 32.00 * Top width {(m) ¥ ¥ 32.00 = *
* vel Total (m/s) # 0.69 * avg., vel. (m/s) * * 0.69 = *
* Max Chl Dpth (m) * 2.17 * Hydr. Depth (m) * # 1.79 = ®
* Cony. Total (m3/s) * 4879.2 * Conv. (m3/s) * *  4679.2 * ®
* Length wtd. (m) ¥ 0.14 * wetted Per. (m) * # 35,15 *
* Min ¢h ET (m) * 175,86 * shear (N/m2) * * 1.14 = *
* alpha ¥ 1.00 * stream Power {N/m s) * * 0.79 =* *
* Frctn Loss {(m) ¥ 0.00 * Cum volume (1000 m3) * 0.13 * 3.22 = 0.17 *
* C & E LOSs {m) # 0.00 * Cum sAa (1000 m2) * 0.17 * 0.78 = 0.26 *
TRERA LTkt kwh R kT w kNN kRN AR RN w Rt o i dee e R devede e kv e e e e R ke

warning: The conveyance ratio (upstream conveyance divided by downstream conveyvance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #Regional

ke dedrdd T dedede i dedededrarddendodedcdededededededrde s e drdededodedededdedededededededededede de e defedede Ve Ne e dedede dedede e e v e e e e fe e L nhdrnn

*

* E.G. Elev (m) * 178.60 * Element * Left 0B * Channel * Right OB *
* yvel Head (m) # 0.04 * wr. n-val. * * 0.017 = *
* W.S. Elev (m) * 178.56 * Reach Len. (m) * 0.14 = 0.14 = 0.14 *
* crit W.s. (m) * 176.97 * Flow Area (m2) * * 74.31 * *
* E.G. Slope {(m/m) *0.000079 * Area (m2) * * 74,31 * *
% g Total (m3/s) * 62.60 * Flow (m3/s) ¥ * 62.60 * *
* Top width (m) ¥ 32.00 * Top width (m) ¥* * 32.00 * *
= vel Total (m/s) = 0.84 * avg. vel. (m/s) * % 0.84 * *
* Max ¢chl ppth (m) # 2.70 * Hydr. Depth (m) * * 2.32 * *
* conv. Total (m3/s) * 7059.7 * Conv. {m3/s) * *  7059.7 ¥ *
* Length wtd. (m) * 0.14 * wetted Per. {m) * % 36.21 * %
* Min ch E1 (m) * 175.86 * shear (N/m2) * * 1,58 ~* *
* Alpha # 1.00 * stream Power (N/m s) * * 1.33 % *
* Frctn Loss {(m) * 0.00 * Cum volume (1000 m3) * 0.23 = 3.59 = 0.31 =«
* C & £ Loss {m) # 0.01 * Cum sa (1000 m2) * 0.23 = Q.78 = 0.32 =
fefedentPedr e e Aot S bRt Lt kA bbbkt btk ke ek

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

BRIDGE

RIVER: Turkey Creek

REACH: Main RS: 9.45
INPUT

pescription:

Distance from Upstream XS = .143
Deck/Roadway width = 36.402
weir coefficient = 1.44

upstream Deck/Roadway Coordinates
num= 7

5ta Hi Cord Lo Cord $ta Hi Cord Lo Cord Sta Hi Cord Lo Cord
g R R B L R R L g X T L L L A Ry Y S 4
0 180.1 32.49 180 66.99 179.06 176.06

66.99 179.06 177.86 76.99 179.03 177.86 76.99 179.03 176.06

77.49 179.03 176.06 77.49 179.03 177.86 82.49 179.03 177.86

87.49 179.03 177.86 87.49 179.03 176.06 87.99 179.03 176.06
Page 8



dric.rep
87.99% 179.03 177.86 97.99 179.03 177.86 97.99 179.03 176.06

132.49  178.3 182.49 178
Upstream Bridge Cross Section Data
Station Elevation Data mLm= 14
Sta Elev sta Elev sta Elev sta Elev sta Elev
ARG R RN A SN A N A h T hdedhd kA drhdelrhd i dede e dede et de e deddedede e N Ve e qr h B G A LA AL At AR R AN A,
0 182.5 58.964 182 66.492 180 66.492 176.5 B80.892 176.06
81.492 175.86 83.492 175.86 84.092 176.06 98.492 176.5 98.492 180
99.757 180.5 103.154 181 106.622 181.5 138.493 182
Manning’'s n values num= 3
sta n val sta n val sta n val
ER R SRR S A S TR R R R e IR R A R A R R R R R TR SRR R R TR
0 .02 66.492 .017  98.492 .02
Bank Sta: Left Right coeff Contr. Expan.
66.492 98.492 .3 .5
Downstream Deck/Roadway Coordinates
num= 17
Sta Hi Cord Lo cCord sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
B e o A e L]
0 180 9,55 180 44.05 179.06 176.06
44,05 179.06 177.86 54.05 179.03 177.86 54.05 179.03 176.06
54.55 179.03 176.06 54.55 179.03 177.86 59.55 179.03 177.86
64.55 179.03 177.86 64.55 179.03 176.06 65.05 179.03 176.06
65.05 179.03 177.86 75.05 179.03 177.86 75.05 179.03 176.06
109.55 178.3 159.55 178
Downstream Bridge Cross Section Data
station Elevation Data num= 15
sta Elev sta Elev sta Elev Sta Elev sta Elev
T A kAdhh i dhdehd v ddotddetrdidcdrdede e e Ve de fe Vet A N w e A A A kT h A kA kA a A R ks
0 182.5 22.451 182 30.035 181.5 43.553 179.5 43,553 176.5
57.953 176.06 58.553 175.86 60.553 175.86 61.153 176.06 75.553 176.5
75.553 179.5 84.157 181 86.382 181.5 87.423 182 124.022 182.5
Manning's n values nums= 3
sta n val sta n val sta n val
Bhhhhh ATt drn e vt e etV e e e de e e e ek e e de
0 .02 43,353 .017 75.553 .02

gank sta: Left Right Coeff Contr. Expan.
43.553 75.553 .3 5

Upstream Embankment side slope
Downstream Embankment side sqope

Maximum allowable submergence for weir flow
Elevation at which weir Flow begins

Ener?y head used in spillway design
spillway heiﬁht used in design

weir crest shape

95

Broad Crested

1

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy .
Selected Low Flow Methods = Highest Epergy Answer

High Fiow Method
Energy only

Additional Bridge Parameters
Add Friction component to Momentum
bo not add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

BRIDGE QUTPUT Profile #100 yr
Ve ve e dedaade v e A A LR

* E.G. US. (m) * 178.06 * Element
W.5. us. (m) * 178.03 * E.G. Elev {m} * 178.06

* @ Total (m3/s) * 39.50 * w.5. Elev (m} * 178.02
* q Bridge (m3/s) * 39.50 * Crit w.s. (m * 176.80
* q weir (m3/s) * * max Chl ppth (m) * 2.16
* Weir sta tft (m) ® * vel Total (m/s) * 0.81
* Weir sta Rgt (m) ® * Flow area (m2) * 48.73
% Weir Submerg ® * Froude # Chl * 0.19
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dric.reg

* weir Max Depth (m) = * gpecif Force {m3 51.18 = 50.63 *
* Min El weir Flow (m) * 179.02 * Hydr Depth (m) = *
* Min E1 prs (m) * 177.86 * w.p. Total (m) * 69.58 * 69.58 *
* pelta €6 (m) ¥ 0.02 * Conv. Total {m3/s) * 2260.3 = 2260.2 *
* Delta wWs (m) ¥ 0.02 * Top width (m) * * =
* BR Open Area (m2) ¥ 48.73 * Frctn Loss (m) * 0.01 = 0.00 =
* BR Open vel (m/s) * 0.81 * € & E Loss (m) * 0.00 = 0.00 =
= Coef of Q * * Shear Total (N/m2) * 2.10 = 2.10 =
* Br sel Method “gnergy only * power Total (N/m s} = 1.70 = 1.70 =
FTuh kA kb hdhhh bk d R de b d e dehde b drdedehdededede v dehdhdehdidddh b de b deddide Ve dede v e ve e e deNedr SN e kA kAR

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is Tess than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

BRIDGE OQUTPUT Profile #Regional

Feddehk itk hhhhhhtahhkhhhh itk hh kb hdhhhdh el hh vk h e dede o dede it e dede e hdede et de e

* E.G. US. (m) * 178.60 * Element “Inside BR US “Inside BR DS *
* W.S. Us. (m) * 178.56 * E.G. Elev (m) = 178.59 = 178.56 *
* @ Total (m3/s) * 62.60 * w.S. Elev (m) * 178.50 =* 178.47 ~*
* @ Bridge {m3/s) * 62.60 * Crit w.5. (m) * 177.00 = 177.00 =
* @ Weir (m3/s) * * Max Ch1l ppth (m) * 2.64 * 2.61 %
* weir sta Lft (m) * * vel Total (m/s) * 1.28 = 1.28 =
* weir Sta Rgt (m) * * Flow area (m2) * 48.73 = 48.73 =
% weir Submerg * * Froude # Chl # 0.27 * 0.27 *
% weir Max Depth (m) kit * specif rorce (m3) # 79.45 * 78.09 =*
* Min E1 weir Flow (m) * 179.02 * Hydr Depth (m) * * *
* Min E1 Prs (m) * 177.86 * w.p. Total (m) # .58 * 5 *
* pelta EG {m) * 0.07 * conv. Total (m3/s) ® 2260.3 = 2260.2 *
* pelta Ws {m) * 0.07 * Top width (m) * * *
* BR Open Area (m2) = 48.73 * Frctn Loss (m) * 0.03 * 0.00 *
* BR Open vel {(m/s) * 1.28 * C & E Loss (m) * 0.00 * 0.02
* coef of Q - * shear Total (N/m2) * 5.27 * 5.27 =
* gr Sel Method *Energy only * Power Total (N/m s) * 6.77 * 6.77 *
whfddhhddde e dideddedededcdededriededede v dedrde s e v e dede S S de oo dte Ve e frFe e ve e Ve de Yo Se e e Ao fe Ve e fede Ve e h A h h bkt bRkt tx

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may ‘indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.4
INPUT
pescription:
Station Elevation Data num= 15
Sta £lev sta Elev 5ta Elev sta Elev sta Elev
ER A S T R e e R R R e R R R R TR R R R R PR R R (R R S TR

0 182.5 22.451 182 30.035 181.5 43.553 179.5 43.553 176.5
57.953 176.06 58.553 175.86 60.553 175.86 61.153 176.06 75.553 176.5

75.553 179.5 84.157 181 86.382 181.5 87.423 182 124,022 182.5
Manning's n values num= 3
sta n val Ssta n val sta n val
SRl dexhhhhnhh st h vt hahhhh i
0 .02 43.553 .017 75.553 .02
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
43.553 75.553 5. 5 6.353 .5

CROSS SECTION OUTPUT Profile #100 yr

Rfew itk bl hdrhhdhididrdh ek hdehide vt dede R dededede e hede e dede b dearde e e dededededrdedede dede S dede dede de v e de e e dede e ve dede dive e

* E.G. Elev {(m) * 178.04 * Element * Left 0B * Cchannel ¥ Right OB *
* vel Head (m) * 0.02 * wt. n-val. * * 0,017 * *
* W.5. Elev (m) * 178.02 * Reach Len. (m) % 5.64 * 5.00 = 6.35 *
*Crit w.s. (m) * * Flow Area {(m2) * = 56.76 * *
% E.G. Slope (m/m) *0.000074 * area (m2) * * 56.76 * *
* Q Total (m3/s) * 39.50 * Flow (m3/s) = * 39.50 = *
* Top width (m) * 32.00 * Top width (m) * * 32.00 = ®
* vel Total (m/s) * 0.70 * avg. vel. (m/s) * * 0.70 * *
* Max Chl ppth (m) * 2.16 * Hydr. Depth (m) * “ 1.77 = *
* Conv. Total (m3/s) * 4599,1 * conv. (m3/s) ¥ ¥ 4599,1 * *
* Length wtd. (m) * 5.00 * wetted Per. (m) B * 35.11 = *
*Min ch E1 (m) * 175.86 * Shear (N/m2) * = 1.17 = *
* Alpha kit 1.00 * Stream Power (N/m s) * # 0.81 = *
* Frctn Loss {m) * 0.00 * Cum volume (1000 m3) * 0.13 * 1.28 = 0.17 =
¥ C & E Loss (m) * 0.00 * Cum A (1000 m2) * 0.17 = 0.73 = 0.26 =

Serwhwhhhhddddhd b dhh S h it nhdhhfdeh kil it ded b dedchdede et dededetehi e e n vt Nt de e e de S v e de Vv de

Page 10



. . dric.rep
CROSS SECTION OUTPUT Profile #regional

wREN LS Lttt AR AT LA R N AN RNk kNt ki ki  hhh ha kR hhd hhd it h e de e drde et dede i fede v e Vs deddr ik ok
*# E.G. Elav {m) * 178.53 * Element * teft oB * cChannel * Right 08 *
* vel Head (m) * 0.04 * wt. n-val. * w 0.017 = *
* W.5. Elev (m) % 178.50 * Reach Len. ({m) * 5.64 * 5.00 * 6.35 =
* Crit w.s. (m) * * Flow Area {(m2) * * 72.14 * *
* E.G. S5lope (m/m) *0.000086 * area (m2) * * 72.14 = *
* q Total (m3/s) * 62,60 * Flow (m3/s) * * 62.60 * *
* TO? width (m) * 32,00 * Top width (m) * # 32.00 + *
* Total (m/s) * 0.87 * avg. vel. (m/s) * * 0.87 * *
* Max chl ppth (m) * 2.64 * Hydr. Depth {(m) * * 2.25 * *
* Conv., Total (m3/s) * §735.6 * Conv. (m3/s) * * 6735.6 * ¥
* Length wtd. (m) * 5.00 * wetted Per. (m) % % 36.07 * *
* Min Ch ET (m) * 175.86 * shear (N/m2) % * 1.69 = *
* Alpha * 1.00 * stream Power (N/m s) * ¥ 1.47 = *
* Fretn Loss (m) = 0.00 * Cum volume (1000 m3) * 0.23 ¥ 1.62 * 0.31 =
* C & E Loss (m) % 0.01 * cum SA (1000 m2) % * 0.73 = 0.32 *

whddhdrddhwdhddddh R v n b nt hh ks HEhRRARAREN ,{'J:":'*'#\‘r'\.’{**1‘:“{'#M’l‘k‘!r"('k":"(*fn‘r\?*"l’c’(“{#“r’r‘c‘r‘c‘r‘r*‘ 9o 2c 4 I de 3

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.3
INPUT
pescription:
station Elevation Data nums= 16
sta Elev Sta Elev sta Elev sta Elev sta Elev
E R R S R R S TR R R R R R AR TR R T ROl o R R R R R R R R R R TR R R R R R R R e R R R R
0 182.5 22.465 182 35.015 181.5 36.837 181 47.673 178
47.673 176.5 58.823 176.06 59.423 175.86 61.423 175,86 62.023 176.06
73.173 176.5 73.173 178 81.981 180.5 86.631 181 89.072 182

225.65 182.5

Manning's n values num=
sta n val sta n val
dedededededdededetedededode e de Aot de e R N e K G S n A R Ak kA kT <l
0 .02 47.673 .017 73.173 .02
Bank Sta: teft Right Lengths: Left Channel Right coeff Contr. Expan.
47.673 73.173 4.02 3.772 4.02 .1 .3

CROSS SECTION OUTPUT Profile #100 yr

ThTAEnLLRL LR AN RN h kSN hhh bk dedkhdedhfddoh e deoh hde v dedevekdedende R dedededede ek h e he bR b hhE b hn

* E.G. Elev (m) * 178.04 * Element * reft OB * channel * Right o8 *
* vel Head (m) i 0.04 * wWt. n-vail. * * 0.017 ~ =
* W.S. Elev (m) * 178.00 * Reach Len. (m) * 4,02 3.77 4.02

* Crit W.s. (m) ¥ * Flow Area (m2) * * 44,98

* E.G. Slope (m/m) *0.000122 * Area (m2) * # 44,98 * %
* g Total (m3/s) * 39.50 * Flow (m3/s) * # 39.50 * =
* To? width (m) * 25.50 * Top width (m) * ® 25,50 * ¥
w Total (m/s) * 0.88 * avg. vel. (m/s) = * 0.88 ~* #
% Max Chl ppth (m) * 2.14 % Wydr, Depth (m) * = 1.76 = *
# conv. Total (m3/s) * 3580.8 * Conv., (m3/s) * * 3580.8 ~ ¥
* Length wtd. (m) * 3.78 * wetted per. (m) # ¥ 28,57 % *
* Min Ch E1 (m) * 175.86 * shear (N/m2) ¥ ¥ 1.88 = *
* alpha * 1.00 * stream Power (N/m s) ¥ W 1.65 = *
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.13 * 1.03 = 0.17
* C & E Loss (m) * 0.00 * cum sa (1000 m2) * 0.17 * 0.59 = 0.26 *

R L h L R L L L R R R R e b e A Ay e YL

CROSS SECTION OUTPUT Profile #Regional

Fe e e N T R TN AR RN AT RN DAL ANR SRR AU RN A Rk heh ikt d ik ke etk d h de e de ket b dede e de e n i
* E.G. Elev (m) * 178.53 * Element * Left OB * channel * Right OB *
* val Head (m) = 0.06 * wr. n-val. = 0.020 *  0.017 * 0,020 =
* W.5. Elev (m) * 178.47 * Reach Len. (m) * 4.02 = 3.77 ¥ 4,02 =
* crit w.s. (m) % * Flow Area (m2) * 0.39 = 56.97 = 0.38 =
* E.G. Slope (m/m) *(.000138 * Area (m2) * 0.39 = 56.97 = 0.38 =
* Q Total (m3/s} * 0 62.60 * Flow (m3/s) = 0.09 = 62.43 = 0.08 ~*
® width (m) = 28.82 * Top width (m) = 1.68 * 25.50 = l.64 *
* vel Total (m/s) = 1.08 * Avg. vel. (m/s) = 0.22 = 1.10 = 0.22 *
* Max Chl Dpth (m) ¥ 2.61 * Hydr. Depth (m) * 0.23 = 2.23 % 0.23 *
* conv. Total (m3/s) * 5321.4 * conv. (m3/s) = 7.2 % 5307.2 7.1 *
* rength wtd. (m) 3.78 * wetted Per. (m) * 1.75 28.58 1.71 f

I
=
~
v
=2
=2

* Min ch E1 (m) * shear (N/m2) ¥ 0.30 * 2.70 * 0.30 =
* Alpha 1.02 * stream Power {N/m s} * 0.07 * 2.96 0+ 0.07 =
* Fretn Loss (m) * cum volume (1000 m3) * 0.22 = 1.3¢ = Q.31 =
* C & E Loss (m) * Cum SA (1000 m2) * 0.22 = 0.59 = *

e e N e T R A e A R T A L R R N T R RN T RN AR RN RN RN KA w AR ANk kb b bt hkh sk hdidehdo
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CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.2
INPUT
pescription:
Station Elevation Data num= 28
Elev Sta Elev sta Elav 5ta Elev sta Elev
R R R R T N R N A R AN N RN R AR A RO T hhdrdhdhd it hdhdhd i rde et drfor e rffrrde s
0 182 12.725 181.5 14 .44 181 16.148 180.5 17.868 180
18.579 179.5 21.223 179 22.754 178.5 24.249 178 25.742 177.5
27.224 177 28.735 176.5 36.975 176.06 37.575 175.86 39.575 175.86
40.175 176.06 48.415 176.5 49.851 177 51.275 177.5 52.723 178
54.188 178.5 55.665 179 57.16 179.5 58.63 180 60.657 180.5
65.963 181 67.032 181.5 68.12 182
Manning's n values num= 3
sta n val sta n val sta n val
VRN NEAN AR AN AN AT SRSt dede e dedede e de v ki de ke
0 .03 28.735 L017 48.415 .03
Bank sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
28.735 48.415 30.4 31.81 33.814 .1 .3

CROSS SECTION OUTPUT #Profile #100 yr

Frdrdeded i dededede e de e e N e e e e R N A RN RN AR N AL L AR AR LA TR A A h AR A n AN Akt Ttk e R R Rk kS kA

* E.G. Elev {m) * 178.03 * Element * Left OB * Channel * Right oB *
* vel Head (m) * 0.06 * wt. n -val. * 0.030 = 0.017 .030 *
* W.S. Elev {(m) * 177.98 * Reach Len. (m) * 30.40 = 31.81 * 33.81 *
*Crit W.S. (m) * * Flow area (m2) i 3,27 % 34.61 * 3.12 *
* E.G. Slope (m/m) *0 000160 * aArea (m2) * 3,27 * 34.61 * 3.12 ¥
* @ Total (m3/s) 38.50 * Flow (m3/s) i 1.09 = 37.38 = 1.03 ¢
* Top width (m) * 28.34 * Top width (m) # 4.42 * 19.68 * 4.24 ¢
* vel Total (m/s) i 0.96 * avg. vel. (m/s) * 0.33 * 1.08 = 0.33
* Max chl pbpth (m) ki 2.12 % Hydr. Depth (m} * 0.74 = 1.76 = 0.74 *
* Conv. Total (m3/s) * 3125.6 * Conv. {m3/s) * 86.1 *~ 2957.7 = 81.8 ~
* Length wtd. (m) * 31.85 * wetted Per. (m} * 4.66 * 19.77 = 4,49 *
* Min Ch E1 (m) * 175.86 * shear (N/m2) * 1.10 * 2.74 * 1.09 =

* Alpha 1.20 * Stream Power (N/m s} * 0.37 = 2.96 * 0.36 =
Frctn Loss (m) * cum volume {1000 m3) * 0.13 0.88 ~* 0.17 =
* C & E LosS (m) * 0.01 * cum sA (1000 m2) * 0.16 *

Tk dedrhdedididihdededdidededededededededete v e hde Ve R wn AR AR R A B L AL L AN T LT RS L LY, :—ﬂ--!:i.x:-!.—-‘r’kic*m‘:**fr“c‘fr“(.:d‘.’(f‘e‘.’e‘.’ﬂv.’(*-.':f‘fr

[
(=]
[=}

e’

4
*
o
[
W
T

warning: The conveyance ratic (upstream conveyance divided by dewnstream conveyance) is Tless than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

ROSS SECTION OUTPUT Profile #Regional

E EER RS R R TR R R R R R R TR R O o R TR P TR A o o TR R R R R R O R R TR R R R R R R R R R R R R R Y R R
* E.G. Elev (m) * 178.52 * Element * Left OB * Channel * Right oB *
* vel Head (m) * 0.08 * wt. n-val. B 3.030 ~ 0.017 = 0.030 -
* W.5. Elev (m) * 178.44 * Reach Len. (m) = 30.40 = 31.81 = 33.81 *
* Crit w.s5. (m) * * Flow Area (m2) x 5.64 * 43,74 * 5.41 =
* £.G. Slope (m/m) *0.000176 * Area (m2) * 5.64 * 43,74 * 5.41 *
* @ Total (m3/s) * 62.60 * Flow (m3/s) * 2.36 * 57.99 = 2.25 *
* TO? width (m) v 31.08 * Top width (m) * 5.80 * 19.68 =~ 5.60 =
* Total (m/s) ¥ 1.14 * avg. vel. (m/s) * 0.42 = 1.33 = 0.42
* Max chi ppth (m) i 2.58 * Hydr. Depth (m) * 0.97 = 2.22 % 0.97 *
* Conv. Total (m3/s) * 4717.3 * conv. (m3/s) * 178.1 * 4369.7 = 169.6 *
* tength wtd. (m) w 31.88 * wetted Per, (m) * 6.12 = 19.77 ~* 5.93 4
# Mmin ch g1 (m) * 175.86 % shear (N/m2) * 1.59 = 3.82 = 1.58
* Alpha ¥ 1.26 * Stream Power (N/m 5) * 0.67 = 5.07 * 0.66 *
% Frctn Loss {(m) * 0.0 * Cum volume (1000 m3) * 0.21 * 1.11 0.30 =*
% C & E LoOSS {(m) * 0.0 * Cum sAa (1000 m2) * 0.21 = 0.50 0.30 *
B E R RS S S8 S b g T R g T A TR L AR o A R S T SRR R R R TR R R R R R R R R R R R R R Y X X wWWIr R e we

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.1
INPUT

Description:

station Elevation Data num= 29

Page 12



sta Elev

Sta Elev

dric.rep
sta

Sta Elev

Elev

sta

Elev

Ve de R h Ve ek N A n A n NG A E Sk A d Rk d kg ke A AN NN E NN R W e ke ekt dide ke dededdode i de e dededede e dede e bt e

0 181.5
94.617  179.5
103.725
114.417
131.458
142.388

Manning's n values
Sta n val

84.
96.
177 106.
176.06 118.
178.5 132
181 43

.634
.457

335
434
858
776

18%.5

179
176.5
176.5

181.5

num=

Sta n val

89.24
98.
111.217
122.227
179 133.814
144,

181
345 178.5

177
179.5
535 182
3

sta n val

R R g L L N L E L s

¢ .03 106.858

Bank sta: Left

rRight
106.858 118.776

.017 118.776

Lengths: Left Channel
0 0

.03

CROSS SECTION QUTPUT Pprofile #100 yr

wedtvedhderdhfide b wrdidarhhdrddedidededededede v h e v R A a R h AL A n LN
K
ki
k4

2

* E.G. Elev (m)
* vel Head (m)

* w.S. Elev (m)
crit w.5. (m)

=*

* E.G. Slope (m/m)
% q Total (m3/s)

® To? width (m)

* vel Total (m/s)

* Max Cchl ppth (m)
* Conv, Total (m3/

* tength wed. (m)
Min ch E1 (m)
Alpha

* Frctn Loess (m)
* C & E Loss (m)

£

=

dedrdededehidededededededededrdededodedededededede e s ¥

s)

* 178.02
* 0.12
= 177.90
* 177.20
*0.000375
* 39.50
*  28.79
? 1.22

L4
% 2.04
* 2038.9
*®
= 175.86
= 1.54

o oo 2 dr de

Element

wt. n-val.
Reach Len. (m)
Flow area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. {m)
Shear (N/m2)

Stream Power (N/m s)
* Cum volume (1000 m3)

cum SA (1000 m2)

CROSS SECTION QUTPUT Profilte #Regional

ek hdedrdideddedi A ded it dodededrdededededededededededeve e de e de oSt e h n N hh kL

* E.G. Elev {m)

“* vel Head (m)

* W.5. Elev {(m)

* Crit W.s., (m)

* E.G. Slope (m/m)}
* Q Total (m3/s)

* Top wWidth (m)

* vel Total (m/s)
* Mmax Cchl ppth (m)
* Conv., Total (m3/
* Length wtd. (m)
* Min ch E1 (m)

* alpha

* Fretn Loss (m)

* C & E Loss (m)

s}

* 178.51
* 0.15
#* 178.36
¥ 177.53
¥0.000375

sk ot b

w

] (2]

W IR

Re = o o
w (23]

[=lalB LN ol

%

E L
[
[=a]
(KN

&

¥

91.04
100.173

125.249

134.997
251.616

Right
0

-

B % oot

180.5

182

coeff Contr.
.1

92.826
178 101.97
176.06 111.817 175.86 113.817
177.5 130.295

180 136.182

180
177.5
175.86
178
180.5

Expan.
.3

HEARNHERNNE A NN NS heR RN AN AT a At hd

Left 0B
0.030

5.05
5.05
2.76
6.34
0.55
0.80
142.2
6.50
2,86
1.56

*

%

HEwkt TR A d R ddew vk ke kv n

Channel
0.017

*
3
i
%*
%
®
#
£

£

¥
¥z
¥
3

k3

Right OB *

0.030

6.77
6.77
3.24
10.54
0.48
0.64
167.0
10.63
2.34
1.12

*
*
*
"
%

Wl dedededowdedodedrdedede e devedede

B o S R R R TR R TR TR TR R R TR R R R R ol T R
* glement * Left OB * channel * Right 0B *
* Wt, n-val. * 0.030 = 0.017 * 030 >
* Reach rLen., {m) w * * #
* Flow Area (m2) ¥ 8.32 * 26.00 = 12.13 =
* Area {(m2) # g.32 26.00 = 12.13 *
* Flow (m3/s) # 5.41 * 49.53 = 7.66 *
* Top width (m) % 8.00 = 11,92 = 12.35 =*
* avg, vel. (m/s) % 0.65 = 1.90 = 0.63 =
* Hydr. Depth (m) * 1.04 = 2.18 0.98 =
* conv., (m3/s) # 279.3 * 2557.1 * 395.5 *
* wetted per. (m) * 8.22 = 12.03 = 12.53 =
* shear (n/m2) ¥ 3.72 * 7.95 * 3.56 =
* stream Power {N/m s) * 2.42 * 15.15 =+ 2.25 =«
* cum volume (1000 m3) * ¥ * ¥
* cum SA {1000 m2) * # * ¥
B L At Lt EEE a e S e

Fddr Tt Irdede e A fe fe iy fr e

TRhhdd Sl i hn

SUMMARY OF MANNING'S N VALUES

River:Turkey Creek

gedcdehdededidededdee e drdede i dedrdedraedededi e dededede kv e e e 2t

Reach

Tdrdendedddhdedhhhde e dodednddededetededede vt ik

*Main *
*Main *
*Ma"in 13
*Main *
*Main *
*Main *
*Main *
*Main *
*Main ®
*Main ®

w

*Main
“Main ®

Py R R e R LT T TN

River Sta.
10

P WWWOOLLOW

SUMMARY QF REACH LENGTHS

R e R R i R

B
EE
=
=

L

Bridge. * ¥
N

*Bridge

Wkl hdhah hhhhah s

drdeddeded de o

n2

L017%
LOL7%
LOL7
L0177

L0177+
L017=

L017*
L0177
L017*
.017*
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W

Rt R S b g S i SR o S R AR S R R Y R R

.03¥%
L03%
L03%
02

.02*
. 92*
.02%
.02*
.03%
.03®

LR L L R R e L s L e A T T T Iry

Ttk ddedddetoh Rkl d kAt nhx

TEEWRERENNAN RN kN kA i hh



dric.rep

River: Turkey Creek

e Fede dededrde drdede dodedede dode de dode de dede do G dode e e de e de dedo de de e e e e e e ve Yo e de do e Yo de Yo de Yo Yo St Yo fe Yo Yo de e de e e e

* Reach * piver Sta. * treft * channel * Right ~*

Ttk hdrhdedrhidddedhdedeidhdewkdiddhhhddedeardidededdededededrdededodededededededededo e dedededede vedede v de

*Main i 10 * 207.817* 210.778* 216.406%

“Main # 9 ¥ 104.462* 100.685%  96.329*%

“Main # 9 o 24.356%  24.248% 24,356

“Main # g. * 35.414*  35.414% 35,4147
9

B
8
7 "
*Majn * 65 *Bridge * ] *
*Main % 6 # 8.508* 3 8.362*
“Main ¥ .g * 39, 545* 39.545: 39.545%
4
3
2
1
"

9
*Main * 9
*Main * 9.

9
9
9

5 *Bridge ¥ i
# 5.639+ 5% 6.353*
* 4.02* 3.772% 4.02*
# 30.4* 31.81*  33.814%
* o+ 0* 0*

R A R AN LN N AN AN A hh bbbk ahdhh

*Majn %
*Ma]n *
“Main ¥ .

Fdeddedod e dee e Ve ke el ek ek

AR TSRl N dk SN e e R e ok el e de ek Ne e vl ek dokn e i d ke ke ki ke dodd

kb A fh Ak

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Turkey Creek

R o e e - R AR R R R R R R R TR R R R R R TR
* Reach = River Sta. * Contr. % Expan. ¥
LT e L P R S E T R R R R ORI

0 * .3%
*Main * . = ks L3*
*Main * . * .17 .3
*Main * . * 3= L5%

o

*Bridge =
% -3* '5*
L '3* '5*
*Bridge * %
i _3* _Sﬁ
L _lﬁ _3%
o .l* _3*
% .lﬁ .3*
CRE W R TR RO Xk i ek dedok dekdodoiek

w

*
=
o
=
=1
-
WD WD OO O

R W B a0 W0

P
3t
sk
3t
p
3
b
a*
B
3+
b1
o
e
3+
E
3+
3+
3t
3t
3+
*
3t
st
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Detroit River international Crossing Study



Solve For: Headwater Elevation

Culvert Calcuiator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HVW Elevation 181.40 m Headwater Dapth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 8.1000 m¥s
inlet Control HW Elev. 180.32 m Tailwater Elevation 179.70 m
Outlet Control HW Elev. 180.32 m Control Type Inlet Control
Grades

Upstream invert 178.50 m Downstream Invert 178.20 m
Length 58.00 m Constructad Slope 0.085172 m/m
Hydraulic Profile

Profile CompositeS182 Depth, Downstream 1.05 m
Slope Type Steep Normal Depth - 1.05 m
Flow Regime N/A Critical Depth 114 m
Velocity Downstream 3.62 mis Critical Slape 0.004178 m/m
Saction

Section Shape Box Mannings Coefficient 0.013
Secticn Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 152 m
Number Sections 1

Outlet Cantrol Properiies

Qutlet Control HW Elev. 180.32 m Upstream Velocity Head 0.57 m
Ke 0.20 Entrance Loss 011" m
inlet Control Properties

Inlet Contro! MW Elev. 18032 m Flow Contro! Transitian

tnlet Type  90° headwall w 45° bevels Area Full 33 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Titte: DEtroit River Intemational Crossing
o\ Mhydraulcs\basin drain.cvm

11/09/06 04:42:08 PM

@ Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio
CulvertMaster v3.0 [3.0003]
Page 1 of 1



Worksheet for Circular Channei

Project Description

Waorksheet Titcome_prelimin
Ftow Elsment Circular Channel
Method Manning's Formu
Soive For Full Flow Diamett
Input Data

Mannings Coeffici  0.013
Channel Slope 005000 m/m

Discharge 3.2000 ms
Resuits

Depth 127 m
Diameter 1,269.0 mm
Flow Area 13 m
Wetted Perimet 430 m
Top Width 0.00 m
Critical Depth 097 m
Percent Full 1000 %
Critical Slope 005735 m/m
Velocity 253 mis
Velocity Head 033 m
Specific Energy  1.60 m
Froude Numper  0.00
Maximum Disct 3.4423 m¥s
Discharge Full  3.2000 m’s
Slepe Full 005000 m/m
Flow Type N/A

Notes: Discharge of 3.2 m3/s was taken from taking 50%
Drainage area D/S of Titcombe is approximately 274 ha, 5
50% of the entire subcatch.

From 1988 Maclaren report:

Cateh # 140

DA =496 Ha.

100 yr existing = 6.4 m3/s
100 yr efuture = 16.7 m3/s

Title: Detrolt River International Crossing Study
ohdric\1 9_waterresaurces\hydraulics\titoombe.frnz

11/10/06 11:26:11 AM

© Haestad Methods, Inc.

Titcombe Drain

of the 100 year flow of subcatchment 140 of turkey creek watershed.
5% of the entire subcatch #140. Drainage area therefore U/S Titcombe crossing is app.

URS

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: Ana tgnacio

FlowMaster v7.0 [7.0005]
Page 1 of 1
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Appendix B

Hydrologic Analysis
Pre & Post Development Conditions

Detroit River International Crossing Study



DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix B.1

Pre-Development Condition

Detroit River International Crossing Study
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Appendix B.2

Post Development Condition

Detroit River International Crossing Study
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Appendix C

Stormwater Management
Computations

Detroit River International Crossing Study



DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.1

Alternative 1A

Detroit River internafional Crossing Study



Modified Rational Method

Project Name : Detroit River International Crossing  wovember 14, 2005 9:58 AM
Stormwater Management Study
Alternative 1A
100
Area = 6.36 ha
"Ch = 0.9
AC= 5.724
Te = 14.4 min
Time Increment = 10.0 min Controlled Condition
Release Rate =] 367.1  |[l/s [ 100 Year - Post Dev't. |
Max.Storage = 2376 ' a= 2825
b= 13.74
Constant Inflows c= 0.880 I
Ifs
100
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {(mm/hr} (I/s) {m3) (m) (m')
14.4 149.6 2380.50 2063.1 318.1 [745.0
24.4 114.5 1822.33 2672.7 5384 21343
344 03.3 1485.01 3069.0 758.7 23104
4.4 79.1 1257.93 33545 978.9 2375.6 <<<<
544 68.8 1094.07 35740 1199.2 2374.8
64.4 61.0 969.93 3750.4 14194 2331.0
744 34.8 872453 3897.0 1639.7 22573
844 499 793.76 4021.7 1859.9 2161.8
94.4 45.8 728.82 4130.0 2080.2 2049.8
104.4 42.4 674.27 42254 23005 1925.0
114.4 39.5 627.76 4310.6 2520.7 1789.9
124.4 36.9 587.60 43874 2741.0 1646.5
134.4 347 552.56 44573 2061.2 1496.1
144.4 32.8 521.70 45214 3181.5 1339.9
154.4 3.1 494.31 4580.6 3401.7 1178.8
164.4 295 469.81 46334 3622.0 1013.5
174.4 28.1 447.77 4686.6 3842.2 8444
i84.4 269 427.82 4734.6 4062.5 672.1
194.4 25.7 409.69 47797 42828 496.9
204.4 24.7 393.12 4822.2 4303.0 319.2
2144 237 377.92 4862.3 47233 139.3
224.4 229 363.92 4900.8 4943.5 428
2344 221 350.98 4937.2 5163.8 -226.6
244.4 213 338.99 4971.9 5384.0 -412.2

QADRIGUY WaterResourcessHydrolopy\[Option 1A 100-yr Rationalxls)Exist




Project Name : Detroit River Enternational Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

November 14, 2006

.38 AM

101
Arca= 2.53 ha
RO 0.9
AC=| 2277
Te = 13.1 min
Time Increment 10.0 min Controlled Condition
Release Rate = 156.9 1/s ” 100 Year - Post Dev’t.
Max.Storage = 915 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
Is
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {(mm/hr) (175} (m3) (m’) (m)
13.1 1559 087.16 778.5 i23.8 654.8
231 118.1 747.36 1037.8 2179 819.9
331 95.0 605.12 1203.4 3121 891.3
43.1 80.6 51045 13214 436.3 915.1
53.1 69.9 442.65 1411.5 500.4 911.0
63.1 61.9 391.57 1483.3 594.6 883.9
73.1 535 351.63 1543.2 688.8 854.4
83.1 505 319.48 1593.8 783.0 510.8
93.1 46.3 293.03 1637.6 877.1 760.5
103.1 42.8 270.85 1676.2 971.3 704.9
113.1 398 251.97 1710.5 1065.5 6435.1
123.1 37.2 235.70 1741.5 1159.6 581.9
133.1 35.0 221.52 1769.6 12538 515.9
143.1 330 205.05 1795.4 1348.0 447.5
153.1 313 197.98 1819.2 14421 KYNN
163.1 297 188.10 1841.2 1536.3 304.9
173.1 28.3 179.21 1861.8 i630.5 231.3
183.1 27.0 171,18 1881.0 1724.6 156.4
193.1 259 163.87 1899.1 1818.8 803
203.1 24.8 157.21 i910.1 1913.0 32
213.1 239 151.09 1932.3 2007.1 -74.9
2231 23.0 145.46 1947.6 2101.3 -153.7
2331 222 140.27 1962.1 21955 -233.3
243.1 214 135.45 1976.0 2289.6 -313.6

el
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

November L, 2006 .58 AM

102
Arca =i 5.60 ha
'C" = 0.9
ACS 5.04
Te= 14.3 min
Time Increment = 10.0 min Controlled Condition
Release Rate =l 675.0 s il 100 Year - Post Dev't.
Max.Storage = 1363 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
I/s
102
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mmv/hr) (fs) {m3) (') (m’)
14.3 150.5 2108.53 1803.5 577.4 1226.1
24.3 115.0 1611.58 23454 982.4 1363.0
343 93.6 1312.08 2696.8 1387.4 1309.3
44.3 79.3 1110.79 20495 1792.4 1157.1
543 68.9 965.68 3143.6 21975 946.2
64.3 61.1 835.85 3299.6 2602.5 697.1
74.3 549 769.65 3429.0 3007.5 421.5
84.3 50.0 700.09 3539.2 34125 1267
94.3 459 642.72 3634.8 3817.6 -182.8
104.3 424 594.53 3719.0 4222.0 -503.6
114.3 39.5 553.46 3794.2 4627.6 -833.4
124.3 370 518.01 3861.9 5032.6 -1170.7
134.3 348 487.08 3923.6 5437.6 -1514.1
144.3 328 459.84 3980.1 5842.7 -1862.6
134.3 311 435.67 4032.3 6247.7 222154
164.3 29.6 414.03 4080.6 66527 -2572.1
174.3 38.2 394.61 4125.8 7037.7 -2931.9
184.3 269 377.02 4168.0 7462.7 -3294.7
194.3 2538 361.02 4207.8 7867.8 -3660.0
204.3 247 346.40 42453 82728 -4027.5
214.3 238 333.00 4280.8 8677.8 -4397.0
2243 229 320.65 4314.5 9082.8 -4768.3
2343 221 309.25 4346.6 9487.9 -5141.3
244.3 21.3 208.68 4377.2 9892.9 -5515.7

<
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Project Name : Detroit River Enternational Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

November 14, 2006

958 AM

103
Area = 2.60 ha
"C" s 0.9
ACS 2.34
Te = 133 min
Time Increment = 10.0 min Controlled Condition
Release Rate =| 159.9 I/s H 100 Year - Post Dey’t,
Max.Storage = 944 m’ a=; 2825
b= 13.74
Constant Inflows c= 0.880
I/s
103
Time Rainfall Storm Runoff Released Storage
Inicnsity Runoff Volume Volume Volume
{min} {(mm/hr) {1/s) (m3) {m*) (m")
13.3 155.2 1009.34 805.5 127.6 677.8
213 117.6 765.20 1069.7 223.6 846.2
333 053 620.06 1238.9 319.5 919.3
43.3 80.4 523.32 1359.6 415.5 944.1
533 69.8 453.97 1451.8 5114 940.4
633 61.7 401.69 1525.6 607.4 918.2
733 355 360.79 1586.7 7033 8334
83.3 504 327.86 1638.6 799.3 839.3
933 46.2 300.75 1683.6 895.3 788.3
103.3 427 278.02 1723.1 961.2 7319
113.3 39.8 258.66 1758.4 i087.2 671.2
123.3 37.2 241.98 1790.2 1183.1 607.0
1333 35.0 227.44 1819.0 1279.1 540.0
143.3 330 214.04 1845.5 1375.0 470.5
1533 313 203.29 1869.9 i471.0 398.9
163.3 29.7 193.135 1892.5 1566.9 3256
173.3 283 184.04 1913.6 1662.9 250.7
183.3 27.0 175,79 19333 [758.9 174.5
193.3 259 168.30 1951.9 1854.8 97.1
2033 248 161.45 1669.4 1950.8 18.7
213.3 239 155.18 1986.0 2046.7 -60.7
2233 230 149.40 2001.7 21427 -141.0
2333 221 144.07 2016.7 2238.6 -222.0
243.3 214 139,12 20309 2334.6 -303.6

<L

OADRIGHY_WiterResources\Hydrolopy\[Option 1A T00-31 Rational.xls|Exist




Project Name ; Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

November 14, 2006

9:58% AM

104
Arca = 2.50 ha
T = 0.9
AC= 2,25
Tc = 8.9 min
Time Increment = 10.0 min Controlled Condition
Release Rate 207.9 I/s || 100 Year - Post Dev’t.
Max, Storage = 775 [’ a=|f 2825
b= 13.74
Constant Inflows €= 0.880
I
104
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr) (i/s} (m3) (m’) (m)
8.9 181.2 1133.7¢ 606.9 111.3 495.6
18.9 131.4 821.88 933.1 236.1 697.0
289 103.9 649.73 1127.5 360.8 766.7
389 §6.3 539.82 1260.7 485.6 775.1
48.9 74.1 463.24 1359.8 610.3 749.4
589 65.0 406.63 1437.6 735.1 702.6
68.9 58.0 363.03 1501.2 859.8 641.4
78.9 525 328.32 1554.7 984.6 570.1
88.9 48.0 300.00 1600.6 1109.3 491.3
98.9 4.2 276.44 1640.8 1234.1 406.7
108.9 41.0 256.51 1676.4 1358.9 317.3
1189 383 239.42 1708.3 1483.6 2247
128.9 359 224.58 1737.2 1608.4 128.9
138.9 338 211.59 1763.6 1733.1 30.5
148.9 32.0 200,10 1787.9 1857.9 -69.9
158.9 304 189.86 18104 1982.6 -172.2
168.9 289 180.68 1831.3 2107.4 -276.1
178.9 276 172.40 1850.8 22321 -381.3
188.9 26.4 164.90 1869.1 2356.9 -487.7
198.9 253 158.05 1886.4 2481.6 -395.2
208.9 243 151.79 1902.7 2606.4 -703.7
2189 233 146.03 1918.2 2731.1 -813.0
2289 225 140.72 19329 28539 -923.0
238.9 21.7 135.81 19469 2980.7 -1033.8

<
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

November 14, 2006

9:38 AM

105
Area s 2.50 ha
" s 0.9
ACs 2.25
Tc 5 10.9 min
Time Increment 5 10.0 min Controlied Condition
Releasc Rate =il 177.6 s [[__100 Year - Post Dev't.
Max.Storage =i 847 m’ a= 2825
b= 13.74
Constant Inflows c=; 0.880
Is
105
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr) (Ifs) (m3) (m”) ()
10.9 168.2 105240 689.7 116.4 573.3
20.9 124.7 780.00 979.2 2229 756.3
309 99.8 624,05 1157.8 3294 §28.4
40.9 83.5 52240 1282.7 436.0 846.7
509 72.0 450.61 1376.8 542.3 834.3
60.9 63.5 397.05 1451.3 649.0 802.3
70.9 56.8 35547 1512.6 755.6 757.1
80.9 515 322.21 1564 .4 862.1 702.3
90.9 47.2 29495 1609.1 968.6 640.4
100.9 43.5 27219 1648.2 1075.2 573.1
1109 40.4 252.88 1683.0 1181.7 501.3
120.9 378 236.28 1714.3 1288.2 426.1
130.9 355 221.85 17427 1394.8 3479
140.9 334 209.18 1768.7 1501.3 267.3
150.9 310 197.96 1792.6 1607.8 i84.7
160.9 30.0 187.95 1814.7 1714.4 100.3
170.9 28.6 178.96 1835.3 1820.9 14.4
180.9 273 170.84 1854.0 1927.4 -72.9
160.9 26.1 163.48 1872.7 2034.0 -i61.3
200.9 251 156.76 1889.7 21405 -250.8
210.9 241 150.60 19059 2247.0 -341.2
220.9 232 44,94 1921.2 2353.6 -432.4
2309 223 139.71 1935.7 2460.1 -524.4
240.9 21.6 134.87 1949.6 2500.6 -617.0

<R
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

Novewmber 14, 2006

U:58 AM

106
Area = 5.60 ha
'C" 0.9
ACS 5.04
Te = 13.5 min
Time Increment = 10.0 min Conirolled Condition
Release Rate = 338.5 Ifs || 100 Year - Post Dev't. |
Max.Storage =I 2049 Im]' a= 2825
b 13.74
Constant Inflows c= 0.880 I
I/s
106
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {(mm/hr) (I/s) (m3) (mJ) (m")
13.5 154.0 2158.36 1751.1 274.6 1476.5
233 117.0 1639.46 23138 477.7 1836.1
335 949 1329.98 2675.0 080.8 19942
43.5 80.2 1123.29 26333 883.9 20494
535 69.6 974,94 31309 1G87.0 2043.8
63.5 61.6 862.99 3289.1 1290.1 1999.0
735 55.3 775.34 34203 1493.2 1927.0
835 50.3 704.74 3531.7 1696.3 1835.3
93.5 46.1 646.58 3628.2 1896.4 1728.8
1035 42.7 397.80 37132 2102.5 1610.6
1135 39.7 356.27 3788.9 2305.6 14833
1235 37.1 320.44 3857.2 2508.7 1348.4
1335 349 489.21 3919.2 2711.8 12074
143.5 33.0 461.73 3976.1 29149 1061.2
1535 31.2 437.35 4028.6 3118.0 910.5
163.5 20.7 415.56 4077.2 33211 756.1
1735 283 395.97 4122.0 35242 598.3
1835 270 378.25 4163.0 37273 437.7
1935 25.8 362.14 42035.0 3930.4 2745
2035 24.8 347.43 4242.6 41335 109.1
2135 23.8 333.94 4278.3 4336.6 -58.4
2235 229 321.53 43121 4339.7 -227.0
2335 221 310.06 43443 4742.8 -398.6
243.5 214 299.42 4375.0 4945.9 -571.0

<<
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

November 14, 2006

W58 AM

107
Arca = 3.10 ha
"C" = 0.9
ACH 2.79
Tc= 14.8 min
Time Increment = 10.0 min Controlled Condition
Release Rate = 176.9 1/s " 100 Year - Post Dev't.
Max.Storage = 1164 w’ a= 2825
b=| 13.74
Constant Inflows c= 0.880
I/s
Time Rainfall Storm Runotf Released Storage
Intensity Runoff Volume Volume Valume
(min) (mun/hr) (I/s) (m3} (m) (m’)
14.8 148.0 1148.00 1018.7 157.0 861.7
24.8 113.6 881.25 1310.7 263.1 1047.6
34.8 92.7 719.30 1501.4 369.2 11322
44.8 78.6 609.97 1639.2 475.3 1163.8
54.8 68.5 530.91 17453 581.5 1163.8
64.8 60.7 470,94 1830.7 687.0 1143.1
74.8 54.6 423.80 1901.7 793.7 1108.0
84.8 49.7 385.71 1962.2 899.9 1062.3
94.8 457 354.25 20147 1006.0 1008.7
104.8 423 32781 2061.1 1112.1 948.9
114.8 394 305.26 2102.4 1218.3 884.2
124.8 36.8 285.78 2139.7 1324.4 815.4
134.8 347 268.78 2173.7 1430.5 743.2
[44.8 327 253.80 22049 1336.7 668.2
154.8 31.0 240.50 2233.6 1642.8 590.8
164.8 29.5 228.61 22603 17489 5114
174.8 28.1 217.90 22832 1855.1 430.1
184.8 26.8 208.21 2308.5 1961.2 347.3
194.83 257 199.40 2330.3 2067.3 263.1
204.8 24.7 191.35 2351.2 21734 177.7
214.8 23.7 183.96 2370.8 2279.6 91.2
224.8 22.8 177.16 2389.4 23857 36
2348 22.0 170.87 2407.1 2491.8 -84.8
2448 213 165.04 2424.0 2598.0 -174.0

e
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Modified Rational Method

Project Name : Detroit River International Crossing Novemher 14, 2006 9:58 AM
Stormwater Management Study
Alternative 1A
108
Arca 3.96 ha
"C" o 0.9
ACS 3.564
T = 14.3 min
Time Incremeni = 10.0 min Controlled Condition
Release Rate = 231.4 Ifs || 100 Year - Post Dev’t.
Max.Storage = 1471 m’ a= 2825
b= 13.74
Constant Inflows c=I 0.880
I/
108
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Valume Volume Volume
(min} (mm/hr) (I/s) {m3) (m*) (m")
14.3 150.4 1490.5¢ 12759 198.1 1077.8
24.3 1150 1139.33 1638.9 336.9 1321.9
343 93.6 927.64 1907.2 4758 1431.5
44.3 79.3 785.35 2085.9 614.6 1471.3 <<
543 68.9 682.78 2223.1 7534 1469.7
64.3 61.1 605,13 2333.4 892.3 1441.1
74.3 549 544,19 2424.9 1031.1 1393.8
84.3 30.0 495.02 2502.8 1169.9 13329
94.3 459 454.45 25704 1308.8 1261.6
104.3 42.4 420.38 2629.9 14476 1182.3
114.3 39.5 391.35 2683.1 1586.3 i096.6
124.3 370 366.28 2731.0 1725.3 1003.7
134.3 34.8 344 414 27740 1364.1 910.4
144.3 32.8 325.16 2814.5 2003.0 811.6
154.3 311 308.00 2851.4 2141.8 709.6
164.3 29.6 292,78 2885.6 2280.7 605.0
174.3 28.2 279.03 2017.5 2419.5 498.1
184.3 269 266.39 20474 2558.3 389.1
194.3 25.8 255.28 29755 2697.2 278.4
2043 247 244.95 3002.1 2836.0 166.1
2143 23.8 235.47 3027.2 2974.8 523
2243 229 226.74 3051.0 31137 -62.7
2343 221 218.67 3073.7 32525 -178.8
2443 21.3 211.20 3095.3 33914 -296.0
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1A

109

Arca = 6.60

"C" = 0.9

ACS 3.94

Tc= 243

Time Increment = 10.0
Release Rate = 270.3
Max . Storage = 2847

Constant Inflow:s

ha

min
min
Ifs

/s

November 14, 2006

Y58 AM

Controlled Condition

|| 100 Year - Post Dev’t.

2825

13.74

0.880

109

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume
(min) (mun/hr) (Ifs) (m3) (m’) (m’)
243 114.9 1897.41 2766.4 394.1 23723
3143 93.6 1545.12 31799 556.3 2623.6
443 79.2 1308.26 34774 718.5 27589
54.3 68.9 1137.47 37059 880.6 2825.3
64.3 61.1 1008.17 3889.5 1042.8 2846.7
74.3 54.9 906.68 4042.0 1205.0 2837.0
843 49.9 §24.78 4171.7 1367.2 2804.6
94.3 459 757.21 42843 1529.3 2755.0
104.3 424 700.47 4383.5 1691.5 2692.0
114.3 39.5 652.09 4472.1 185337 2618.3
124.3 37.0 610.34 4551.9 20159 2536.0
134.3 348 573.90 4624.5 2178.1 2446.5
144.3 328 541.82 4691.1 2340.2 23309
i54.3 31.1 513.35 4752.6 25024 2230.1
164.3 29.5 487.89 4809.6 2664.6 21450
1743 28.2 464.98 4862.8 2826.8 2036.0
184.3 26.9 444.25 49126 29849.0 1923.6
194.3 25.8 42541 4959 4 31511 1808.3
2043 24.7 408.19 5003.6 33133 1690.3
2143 238 392.40 5045.4 34755 1569.9
224.3 22.9 377.85 5085.1 36377 1447.5
2343 22.1 364.41 51229 3799.9 13231
244.3 213 351.96 5139.0 3962.0 1196.9
254.3 20.6 340.38 5193.4 41242 1069.2

s
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.2

Alternative 1B

Detroit River International Crossing Study



Modified Rational Method

Project Name : Detroit River International Crossing  xovember 14, 2006 10:30 AM
Stormwater Management Study
Alternative 1B
100
Area =| 6.36 ha
"C" 5 0.9
AC= 5.724
Te = 14.8 nin
Time Increment 5 10.0 min Controlled Condition
Release Rate = 360.5 s || 100 Year - Post Dev’t.
Max.Storage = 2395 m’ a=; 2825
b=] 13.74
Constant Inflows c=| 0.880
I/s
100
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr} (1/s) (m3) (1113) (m%)
14.8 147.8 2352.02 20933 3209 17724
24.8 1£3.5 1806.15 2691.2 537.2 2154.0
348 92.7 1474.54 30818 7535 2328.3
44.8 78.6 1250.58 33641 969.8 23942
54.8 68.4 1088.60 3581.5 1186.2 23954
64.8 60.7 965.71 3756.6 1402.5 2354.1
74.8 54.6 869,08 39022 1618.8 22834
84.8 49.7 791.00 4026.2 1835.1 2191.1
94.8 457 726.52 4133.9 20514 20825
104.8 42.3 672.32 42289 22077 1961.2
114.8 393 626.09 4313.7 24841 1829.7
124.8 36.8 586.13 4390.3 2700.4 1689.9
134.8 34.6 551.29 4459.9 2916.7 1343.2
144.8 3279 520.58 4523.8 31330 1390.8
134.8 31.0 493.30 4582.8 33493 12334
164.8 29.5 468.91 4637.5 3565.7 1071.8
174.8 28.1 4406.96 4688.6 37820 906.6
184.8 26.8 427.09 47364 39983 738.1
194.8 257 409.01 4781.4 4214.6 3660.8
204.8 24.7 392.50 48238 44309 3929
2148 23.7 377.35 4864.0 4647.3 216.8
224.8 22.8 363.40 49022 4863.0 38.6
2348 22.0 350.50 4938.5 5079.9 -141.4
244.8 21.3 338.54 4973.2 5296.2 -323.0
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Modified Rational Method
Project Name : Detroif River International Crossing
Stormwater Management Study
Alternative 1B

November 14, 2006

10:30 AM

101
Arca= 2.70 ha
"Ct = 0.9
ACH 2.43
Tc = 10.2 min
Time Increment = 10.0 min Conirolled Condition
Release Rate 5 201.9 Ifs || 100 Year - Post Dev’t.
Max. Storage = 890 m’ as|| 2825
b= 13.74
Constant Inflows c= 0.880
I/s
101
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) (mmyhr) {I/s) {m3) (m’) (m’)
10.2 1727 1166.71 714.0 123.6 590.5
202 127.0 858.16 1040.1 244.7 795.4
30.2 101.2 683.72 1238.9 365.8 873.1
40.2 84.3 570.84 1376.9 486.9 889.9 <<
50.2 72.8 491.49 1480.4 608.1 872.3
60.2 64.0 432.49 1562.2 729.2 833.0
70.2 573 386.81 1629.3 850.3 778.9
80.2 519 350.34 1685.8 971.5 7144
90.2 474 320.50 1734.5 1092.6 641.9
100.2 43.8 295.61 1777.2 1213.7 563.5
110.2 40.6 274.52 1815.1 13349 480.2
120.2 38.0 256.40 1849.1 1456.0 3931
130.2 356 240.65 1880.0 1577.1 302.9
140.2 33.6 226.84 1908.2 1698.2 200.9
150.2 318 2i4.62 1934.2 1819.4 114.8
160.2 30.2 203.72 1958.2 1940.5 17.7
170.2 28.7 193.94 1980.6 2061.6 -81.1
180.2 274 185.12 2001.5 2182.8 -181.3
190.2 26.2 177.11 2021.1 23039 -282.8
200.2 25.1 169.80 2039.6 2425.0 -385.4
210.2 24.1 163.11 2057.1 2546.2 -489.0
220.2 23.2 156.96 2073.7 2667.3 -593.6
230.2 224 151.28 2089.3 2788.4 -698.9
240.2 21.6 146.03 2104.5 2909.6 -805.0
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Modified Rational Method
Project Name : Detroit River International Crossing
Stormwater Management Study
Alternative 1B

November 14, 2006

10:30 AM

102
Area= 5.38 ha
"c" 0.9
AC=  as842
Te = 124 min
Time lncrement = 10.0 min Contiolled Condition

Releasc Rate = 3446 ||is 100 Year - Post Dev't,

Max.Storage = 1917 m’ a= 2825

bz 13.74

Constant Inflows c= 0.880

lfs
102

Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume

{min) (mm/hr) (I45) (m3) (m%) (mh
124 159.6 2148.49 1604.2 257.3 1346.9
224 120.1 1616.27 2176.6 464.1 1712.5
324 96.9 1303.93 25383 6709 1867.5
42.4 81.5 1697.36 2794.6 871.6 1917.0
524 70.6 950.05 2989.5 1084.4 1905.1
024 62.4 839.40 3145.0 1291.2 1853.8
72.4 55.9 753.07 32733 1498.0 1775.4
824 50.8 683.72 3382.1 17047 1677.4
092.4 46.6 626.73 3476.2 1911.5 1564.7
102.4 43.0 579.00 35589 2118.3 1440.7
112.4 40.0 53843 3632.6 2325.1 1307.5
122.4 374 503.48 3698.9 2531.8 1167.1
132.4 35.1 473.04 3759.1 2738.6 1020.5
142.4 332 446.28 3814.2 29454 868.9
152.4 314 422.56 3865.1 31521 712.9
162.4 208 401.38 39122 33589 553.2
172.4 284 382.33 3956.1 35637 390.4
182.4 27.1 365.15 3997.1 37725 2247

1924 26.0 349.52 4035.7 3979.2 56.5
2024 249 33525 4072.1 4186.0 -113.9
212.4 2319 322.17 4106.6 4392.8 -286.2
2224 230 310.14 41393 45996 -460.3
2324 222 209.02 41704 4806.3 -636.0
242.4 21.4 288.73 4200.0 5013.1 -813.1

<
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Modified Rational Method
Project Name : Detroit River International Crossing

Stormwater Management Study

Alternative 1B

November 14, 2006

13:30 AM

103
Area= 4.50 ha
"Cr o 0.9
AC= 4.05
Tc = 14.4 min
Time Increment 5 10.0 min Controlled Condition
Release Rate = 260.9 1/s || 100 Year - Post Dev’t.
Max.Storage = 1678 _mJ a= 2825
b= 13.74
Constant Inflows c= 0.880
1/s
103
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Veolume Volume
{min) {mm/hr} (I/s) (m3) (m’) ()
14.4 149.8 1686.11 1457.9 225.6 12323
24.4 114.6 1290.37 1890.0 382.2 1507.8
34.4 93.4 1051.35 2170.7 538.7 1632.0
44.4 79.1 890.49 23729 695.2 1677.6
54.4 68.8 77444 2528.3 851.8 1676.5
644 61.0 686.53 2653.2 1008.3 1644.9
74.4 54.8 617.51 2757.0 1164.9 15921
84.4 49.9 561.79 28453 1321.4 1523.8
94.4 45.8 515.82 29219 1478.0 14439
104.4 42.4 477.20 2089.5 1634.5 13549
114.4 39.5 444.27 3049.8 1791.] 1258.7
124.4 36.9 415.84 310441 1947.6 1156.5
1344 34.7 391.04 31536 2104.2 1049.4
144.4 328 369.20 3199.0 2260.7 938.2
154.4 31.1 349.81 3240.8 24173 823.5
164.4 29.5 33247 3279.7 2573.8 705.8
1744 28.1 316.87 33159 2730.4 585.5
184.4 26.9 302.75 3349.8 2886.9 462.9
1944 237 289.91 33817 30433 338.3
204.4 24.7 278.19 34119 3200.0 2118
2144 238 267.43 34404 3356.6 83.8
224.4 229 257.52 34674 351301 -45.7
234.4 21 248.37 34932 3669.7 -176.5
244.4 21.3 239.88 35178 3826.2 -308.5

<<<<
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1B

November 14, 2006

10:30 AM

104
Arca = 2.74 ha
"C' = 0.9
AC= 2.466
Te = 10,0 min
Time Increment = 10.0 min Controlled Condition
Release Rate = 207.7 Ifs I 100 Year - Post Dev’t.
Max.Storage = 896 m’ a=|| 2825
b= 13.74
Constant Inflows c= 0.880
I/s
104
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {mnv/hr) (I/s) {m3} () ()
10.0 173.9 1192.28 716.2 124.8 3914
20,0 127.7 875.16 1050.8 249.4 80t.4
30.0 101.6 696.48 12541 374.0 880.1
40.0 84.8 581.08 1395.0 498.6 896.4
50.0 72.9 500,07 1300.3 623.2 877.3
60.0 04.2 439,89 1383.9 747.9 836.0
70.0 574 393.32 1652.2 872.5 779.7
80.0 52.0 356.16 1709.8 997.1 7127
90.0 47.5 325.77 1759.4 1121.7 637.6
100.0 43.8 30043 1802.8 1246.3 556.4
116.0 40.7 278.96 1841.3 1371.0 470.3
120.0 38.0 260.52 1875.9 1495.6 380.3
130.0 357 244,50 1907.3 1620.2 287.1
140.0 330 23045 1935.9 1744.8 191.1
150.0 31.8 218.02 1962.3 1869.4 2.9
160.0 30.2 2006.94 1986.8 19941 -1.3
170.0 287 197.00 2009.5 2118.7 -109.2
180.0 274 188.02 2030.7 22433 -212.6
190.0 26.2 179.88 2050.7 23679 -317.2
200.0 25.2 172.45 2069.5 24925 -423.0
2100 242 165.65 2087.3 2617.2 -5329.9
220.0 233 159.40 21041 2741.8 -637.7
230.0 224 153.63 21202 2866.4 -746.2
240.0 21.6 148.29 2135.4 2991.0 -855.6

<<
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Modified Rational Method
Project Name : Detroit River International Crossing  November 14, 2006 10:30 AM
Stormwater Management Study
Alternative 1B
105
Area = 7.21 ha
"C" = 0.9
ACSH 6.489
Te = 16.3 min
Time Increment = 10.0 tmin Controlled Condition
Release Rate =l  383.5  [li/s 100 Year - Post Dev't.
Max, Storage = 2796 m’ a= L 2825
b= 13.74
Constant Inflows c= 0,880
/s
105
Time Raintall Storm Runoff Released Storage
Imensity Runoff Volume Volume Volume
(min) (mm/hr} (Ifs) (m3) (m’) (m’)
16.3 141.5 2552.29 2494 4 374.8 2119.6
20.3 109.9 1981.87 31261 605.0 2521.1
36.3 90.3 1628.74 3546.3 835.1 2711.2
46.3 76.9 1387.42 38533 1065.2 2788.1
56.3 67.2 1211.49 4091.6 1295.3 2796.3 <<
66.3 59.7 1077.23 4284.5 15255 275%.0
76.3 53.8 971.20 44455 1755.6 26899
86.3 49.1 885.23 4583.1 1985.7 2597.4
96.3 45.1 814.03 47029 2215.8 2487.1
106.3 41.8 754.04 4808.8 2446.0 2302.8
116.3 39.0 702.76 4903.4 2676.1 22273
126.3 36.5 658.41 4989.0 2606.2 2082.8
136.3 343 619.63 5066.9 3136.3 1930.6
146.3 32.5 585.42 5138.5 3366.4 17720
156.3 30.8 555.02 5204.6 3396.6 1608.0
166.3 293 527.79 32660 38260.7 1439.3
176.3 279 503.27 5323.3 4056.8 1266.5
186.3 26.7 481.06 5377.0 4286.9 1090.1
196.3 253 460.85 3427.6 4517.1 410.5
206.3 24.5 44237 5475.3 4747.2 728.1
216.3 23.6 425.40 5520.5 4977.3 543.2
2203 227 409.76 5563.5 52074 356.1
236.3 219 395.31 3604.4 54376 166.8
246.3 21.2 381.90 5643.4 5667.7 -24.3
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1B

November 14, 2006

10:30 AM

106
Area s 6.17 ha
"C" 0.9
AC= 5.553
Te = 21.6 min
Time Increment 5 10.0 min Controlled Condition

Release Rate = 2725 15 Ir 100 Year - Post Dev’t.

Max.Storage = 2586 m’ a= 2825

b= 13.74

Constant Inflows c= 0.880

/s
106

Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume

{min) {mm/hr) {U/s) (m3) (m’) (m)
21.6 122.3 1890.43 2455.0 353.8 2101.2
316 98.4 15i8.58 2883.3 517.3 2365.9
41.6 82.6 1274.48 31845 680.8 2503.7
51.6 71.3 1101.28 34125 844.3 2568.2
61.6 62.9 971.64 3593.8 1007.8 2586.0
71.6 56.4 870.77 3743.1 1171.3 25719
81.6 512 789.90 3869.3 1334.7 23347
91.6 46.9 723.55 3978.6 1498.2 24804
100.6 433 668.08 40744 1661.7 24127
111.6 40.2 620.96 41539.6 1825.2 23344
121.6 37.6 580.41 4236.2 1988.7 22475
131.6 353 545.13 4305.8 2152.2 2153.6
141.6 333 514.13 4369.5 2315.6 2053.8
151.6 315 486.68 44281 2479.1 1949.0
i61.6 209 462.17 4482 4 2642.6 1839.8
171.6 28.5 440.16 4533.1 2806.1 1727.0
181.6 27.2 420.27 4580.4 2969.6 i610.8
191.6 26.1 402.21 4624.9 3133.1 1491.8
201.6 25.0 385.73 4666.8 3296.5 1370.3
2116 240 370.63 4706.5 3460.0 1246.5
2210 231 356.74 47442 3623.5 1120.6
231.6 22.3 34391 47799 3787.0 993.0

241.6 21.5 332.03 4814.1 3950.5 863.6

251.6 20.8 321.00 4846.7 4114.0 732.7

w<<<
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Modified Rational Method
Project Name : Detroit River International Crossing

Stormwater Management Study
Alternative 1B

Navember 14, 2004

10:30 AM

107
Area = 6.56 ha
"Cr = 0.9
ACS 5.904
Te = 24.3 min
Time Increment = 10.0 min Controlled Condition

Release Rate =] 268.7  |ll/s [ 100 Year - Post Dev’t.

Max.Storage = 2829 m’ a= 2825

b= 13.74

Constant Inflows c= 0.880

1/s
107

Time Rain{all Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume

(mnin) (mnvhr) (I/s) (m3) (m’) (m*)
243 114.9 1885.91 2749.7 391.7 2358.0
34.3 93.6 1535.76 3160.6 5529 2607.7
443 79.2 1300.33 3456.3 714.1 2742.2
54.3 G8.9 1130.58 36834 875.3 2808.1
64.3 61.1 1002.06 38606.0 1036.5 2829.5
74.3 54.9 S01.19 4017.5 1197.7 28i9.8
84.3 49.9 819.78 4146.5 13589 2787.6
94.3 459 752.63 42584 15201 27383
104.3 424 696.22 4357.0 1681.2 2675.7
114.3 39.5 648.14 44449 1842.4 2602.5
124.3 37.0 606.64 45243 2003.6 25207
1343 34.8 570.43 4596.5 2164.8 2431.7
[44,3 328 538.54 4662.7 2326.0 2336.7
1343 311 510.24 4723.8 2487.2 2236.5
164.3 295 484.93 4780.4 2048.4 21320
174.3 28.2 462.16 4833.3 2809.6 2023.7
184.3 26.9 441.56 4882.8 2970.8 1912.0
194.3 258 422.83 49293 3132.0 1797.3
204.3 247 405.72 49733 32032 1680.1
2143 23.8 390.02 3014.8 3454.4 1560.5
224.3 22.9 375.56 50354.3 3615.6 1438.7
2343 22.1 362.20 3091.9 3776.8 1315.1
2443 213 349.82 51277 3938.0 1189.8
254.3 20.6 338.31 5162.0 4099.1 1062.8
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DRAFT July 2007 Practical Alternatives Evaluation Assessmeant Report
Revised December 2007 Stormwater Management Plan

Appendix C.3

Alternative 2A

Detroit River International Crossing Study



Alt 2A_100_Quan_Vol.xls

16/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing November 16, 2006 94l AM
Stormwater Management Study Alternative 2A
Project No. : 33015384
[ 100 |
Area = 6.36 ha
"Cl = 0.9
AC=|| 5724
Tc = 14.8 min
Time Increment = 2.8 min
Release Rate = 0.4 s [[One Hundred Year
Max.Storage =[| 3688 [|m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop | 0.0 I/s
Rooftop 2 0.0 /s
External Arca 0.0 Is
I/s
Time Rainfal Storm Runoff Released Storage
Inzeasity Runoff Volume Volume Volume
(min) (mm/hy) (t/s) (m3) (m3) (m3)
14.8 148.1 2356.05 2089.0 0.3 2088.7
16.8 139.5 2219.63 22344 0.4 22341
18.8 131.9 2099.04 2364.9 0.4 2364.5
20.8 125.2 1991.63 24829 G4 34825
2238 119.1 1895.32 2590.3 0.5 2589.8
24.8 113.6 1808.44 2688.6 .5 2688.0
26.8 108.7 1729.65 277%.0 6.6 2778.4
28.8 104.2 1657.85 2862.6 .6 2861.9
30.8 100.1 159213 29401 0.7 2939.5
328 96.3 153173 30124 0.7 3011.7
348 92.8 1476.03 3080.0 o8 3079.2
36.8 89.5 1424 48 31433 0.8 3426
38.8 86.5 1376.63 3203.0 6.8 3202.1
40.8 83.7 1332.09 32562 0.9 3258.3
42.8 81.1 1290152 33123 6.9 33114
448 78.7 1251.62 33627 1.0 13617
46.8 76.4 1215.15 34105 1.0 3409.5
48.8 74.2 1E80.87 3456.0 1.1 34550
50.8 72.2 1148.60 3499.4 11 3498.3
528 703 111815 3540.8 1.1 35397
548 68.5 1089.38 35804 1.2 3579.2
50.8 66.7 1062.15 36184 1.2 36171
588 65.1 1036.32 36548 1.3 3653.5
60.8 63.6 1011.81 36897 1.3 3688.4 <L




Alt 2A_101_Quan_Vol.xls
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 0:32 AM
Stormwater Management Study Allernative 2A
Project No. : 33015384
101
Area = 1.69 ha
"C" = 0.9
AC=|[| 1.521
Tc = 10.4 min
Time Increment = 2.0 min
Release Rate = 0.1 I/s ||0nc Hundred Year
Max.Storage = 959 m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 6.0 /s
Rooftop 2 0.0 I/s
Exiernal Area 0.0 /s
Ifs
Titme Rainfal Storm Runoff Released Storage
Intensity Runcff Yolume Velume Volume
{min} {mm/hr) (I/s) (m3) (m3) (m3)
10.4 171.7 72583 451.5 0.1 451.4
12.4 160.0 676.67 502.1 G.1 502.0
14.4 150.0 634.11 546.0 o1 546.5
16.4 141.2 596.89 586.1 0.1 5860.0
18.4 1334 564.04 621.6 0.1 621.4
2.4 126.5 534.83 653.6 0.2 6534
224 120.3 508.67 682.6 0.2 682.5
244 114.7 485.10 7092 0.2 709.0
26.4 [09.7 463.75 733.7 0.2 7334
284 105.1 444.31 736.2 02 756.0
364 100.9 420.53 777.1 02 7176.9
324 97.0 410.21 796.6 03 796.4
344 93.5 395.16 814.8 0.3 814.6
364 90.2 381.25 831.9 03 831.6
384 87.1 368.34 847.9 0.3 847.6
40.4 84.3 356.33 863.0 03 802.7
424 81.6 345.13 8773 03 8771.0
44.4 79.1 334.66 890.9 03 §90.5
46.4 76.8 324.84 903.7 0.4 903.3
48.4 71.6 31561 915.9 0.4 915.5
504 726 30693 927.5 0.4 927.2
524 70.7 298.74 938.7 0.4 938.2
54.4 68.8 291.01 9493 04 948.9
56.4 67.1 283.69 959,4 0.4 959.0 <




Al 2A_102_Quan_Vol.xls

16/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing November 16, 2006 9:43 AM
Stormwaler Management Study Alternative 2A
Project No. : 33015384
102
Arca = 5.19 ha
"C" = 0.9
ACH| 4.671
Tc = 14.4 min
Time Increment = 2.0 min
Release Rate = 0.3 Is ||0nc Hundred Year
Max.Storage = 3005 m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop | 0.0 s
Roofiop 2 0.0 s
External Arca 0.0 s
/s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min} (mm/hr) 3] (m3) {m3) (m3)
14.4 1498 1944.65 1681.5 03 1681.2
16.4 141.0 1830.67 1802.6 0.3 1802.3
18.4 133.2 1730.07 1911.2 0.3 1910.8
204 126.3 1640.5% 2009.2 0.4 2008.8
n4 120.2 1560.45 20983 04 20079
244 114.6 1488.23 2179.8 04 2179.3
26.4 109.6 1422.80 2354.7 0.5 22542
284 105.0 1363.22 23238 0.5 23233
304 100.8 1308.72 2388.0 0.5 23874
324 96.9 1258.68 2447.7 0.6 2447.1
344 934 1212.56 2503.5 0.6 2502.9
364 90.1 1169.90 35558 0.7 25552
384 87.0 1130.33 3605.0 0.7 2604.3
40.4 84.2 1093.51 2651.4 0.7 2650.7
42.4 3l.6 1059.16 2695.2 0.8 2694.4
44.4 79.1 1027.04 2736.7 0.8 27359
46.4 76.8 996.93 2776.1 0.8 27753
484 74.6 968.64 2813.6 09 28127
50.4 72.5 942.01 28493 0.9 2848.4
524 70.6 916.90 28834 09 28824
54.4 68.8 893.18 29159 1.0 2915.0
56.4 67.1 870.74 2047.2 1.0 3946.1
58.4 65.4 849.46 28771 1.1 2976.0
60.4 639 829.27 3005.8 1.1 3004.7 <ga




Alt 2A_103_Quan_Vol.xls

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2A

Project No. : 33015384

November 16, 2006

‘ 103
Arca= 3.31 ha
"C' = 0.9
AC=|| 2979
Te = 13.1 min
Time Increment = 2.0 min
Release Rate = 0.2 Is llone Hundred Year
Max.Storage = [ 1905 I m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 Ifs
Rooftop 2 0.0 s
External Area 0.0 s
I/s
Time Rainfall Storm Runoff Released Storage
[ntensity Runoff Volume Volume Volume
{min) (mnvhr) (l/s) (m3) {m3) {m3)
13.1 156.0 1291.98 10E8.1 0.2 1017.9
15.1 146.5 1212.89 1101.3 0.2 101
17.1 138.1 1143.47 1175.5 0.2 1175.3
19.1 130.7 1082.02 1242.2 0.2 1241.9
201 124.0 1027.22 1302.5 0.3 1302.2
231 1181 978.03 1357.5 0.3 1357.2
251 112.7 933.61 14G7.9 0.3 1407.6
27.1 147.9 §93.29 [454.3 0.3 1453.9
29.1 103.4 856.51 1497.2 0.4 1496.8
31.1 99.4 §22.83 £537.0 0.4 1536.6
33.1 95.6 791.85 i574.2 0.4 1573.8
35.1 922 763.26 1609.0 0.4 1608.5
37.1 89.0 736.79 1641.6 0.5 1641.1
3%.1 86.0 71221 1672.3 0.5 1671.8
41.1 83.2 689.32 1701.2 0.5 1700.7
431 80.7 66794 1728.6 0.5 1728.1
45.1 78.2 64793 1754.6 0.6 1754.0
47.1 76.0 629.16 1779.3 0.6 1778.7
49.1 73.8 611.52 1802.7 0.6 1802.1
501 71.8 594.89 1825.1 0.6 1824.5
531 69.9 579.21 1846.5 0.7 1845.8
551 68.1 564.38 1867.0 0.7 1866.3
574 66.5 550.34 1886.6 0.7 1885.9
59.1 604.8 537.03 1905.4 0.7 1904.6

%43 AM

<L




Alt 2A_104_Quan_Vol.xis
16/11/2008

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:43 AM
Stormwater Management Study Alternative 2A
Project No. : 33015384
104
Area = 493 Jha
"C = 0.9
AC=|| 4.437
Te = 11.2 min
Time Increment = 2.0 min
Release Rate = 0.3 s HOnc Hundred Year
Max.Storage =] 2809 [m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Roofiop | 0.0 /s
Roofiop 2 0.0 s
External Area 0.0 /s
/s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mv'he) {I/s) {m3) {m3) (m3)
11.2 166.7 2056.59 1379.3 0.2 1379.1
13.2 155.8 1921.51 1519.3 03 1519.0
15.2 1463 1804.06 1642.9 0.3 1642.6
17.2 1379 170:0.96 [753.1 0.4 1752.8
19.2 130.5 1609.67 £852.2 0.4 1851.8
21.2 1239 1528.25 1941.9 0.4 1941.5
232 118.0 1435.16 2023.6 0.5 2023.2
252 112.6 1389.14 2098.5 0.5 2098.0
27.2 107.8 [329.21] 2167.5 0.6 21669
29.2 103.3 1274.55 2331.3 0.6 2230.7
31.2 99.3 122447 22%0.6 {6 22899
33.2 95.5 1178.42 2345.8 0.7 2345.2
352 92.1 113592 23975 6.7 2396.8
37.2 88.9 1056.56 2446.1 08 24453
302 859 1060.00 24987 038 24909
41.2 83.2 1025.86 2534.8 0.8 25334.0
432 80.6 994.16 2575.5 0.9 25747
452 782 964,41 2614.2 0.9 26133
47.2 759 936.4% 2650.9 1.0 26499
49.2 738 910.24 2685.8 1.0 2684.8
512 71.8 §83.52 2719.1 1.0 27181
532 69.9 862.18 2750.9 1.1 27499
55.2 68.1 340.13 2781.4 1.1 2780.3
5712 66.4 §16.24 2810.5 1.2 2809.4 <<




Alt 2A_105_Quan_Vol.xls

16/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing Novenber 16, 2006 9:43 AM
Stormwater Management Study Aliernative 2A
Project No. : 33015384
105
Area = 2.61 ha
"Ct = 0.9
AC=|  2.349
Te= 10.9 min
Time Increment = 2.0 min
Release Raic = £.2 s Hﬁnc Hundred Year
Max.Storage = 1485 l m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 /s
Rooftop 2 0.0 /s
External Area 0.8 Vs
I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runeffl Volume Volume Volume
{min) (mm/hr) {I/s) {m3) (m3) {(m3)
10.9 168.5 1100.45 718.2 0.1 718.1
129 157.3 1027.35 793.8 0.1 793.7
14.9 147.6 963.90 860.4 0.2 860.3
16.9 139.1 908.27 919.8 0.2 919.6
18.9 131.6 §59.07 973.0 0.2 072.8
20.9 1248 815.24 1021.2 0.2 1021.0
229 118.8 77593 1065.1 0.3 1064.8
249 113.4 740,45 [105.2 0.3 1§105.0
269 108.5 708.27 1142.2 0.3 1141.9
289 104.0 678.94 11765 0.3 1176.0
30.9 99.9 652.08 1208.1 .4 1207.7
329 96.1 627.40 1237.7 .4 1237.3
349 92.6 604.63 1265.3 0.4 1264.9
309 894 583.56 12912 0.4 £290.8
8.9 86.4 563.99 1315.6 0.4 1315.2
40.9 83.6 545.78 1338.6 0.5 1338.1
429 81.0 528.78 1360.4 0.5 13599
44.9 78.5 51287 1381.0 0.5 1380.5
40.9 163 467.95 1400.6 0.5 1400.0
48.9 74.1 483.92 1419.2 0.6 1418.6
50.9 721 470.72 [436.9 0.6 1436.4
52.9 70.2 458.26 14539 0.6 1453.3
54.9 68.4 446,48 1470.1 0.6 1469.5
56.9 66.7 435.34 1485.7 0.6 1485.0 <L




Alt 2A_106_Quan_Vol.xls

16/11/2008

Modified Rational Method

Project Name : Detroit River International Crossing Movember 16, 2006 9:44 AM
Stormwater Management Study Alternative 2A
Project No. : 33015384
[ 106 |
Area= 5.3 ha
"C" = (.9
ACS 4.77
Te = 15.8 min
Time Increment = 2.0 min
Release Rate = 0.3 /s ||Onc Hundred Year
Max.Storage =|| 3088 |m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop | 0.0 lfs
Rooftop 2 0.0 /s
External Areal 0.0 Ifs
Ifs
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) {mnvhr) (bfs) (m3) (m3) (m3)
15.8 1437 1905.35 1802.5 0.3 1802.2
17.8 1356 1798.50 1917.2 0.3 19169
19.8 128.5 1703.69 20206 0.3 2030.2
21.8 1221 1618.95 21143 0.4 2114.0
238 116.3 1542.73 21999 0.4 2199.5
258 1111 1473.719 22785 0.4 2278.0
278 106.4 141111 2350.9 0.5 2350.4
298 102.1 1353.87 2418.0 0.3 4175
ns 98.1 1301.37 2480.4 0.6 2479.9
33.8 94.5 1253.03 2538.6 0.6 2538.1
35.8 91.1 1208.37 2563.2 0.6 2592.5
378 88.0 1166.99 2644.4 6.7 2643.7
39.8 85.1 1128.51 2692.6 0.7 26919
41.8 824 1092.65 2738.2 0.7 27315
438 79.9 1059.14 2781.3 0.8 2780.5
45.8 77.5 1027.75 28222 08 28214
47.8 753 998,28 2861.1 0.8 2860.3
49.8 732 970.56 2308.1 0.9 2897.2
51.8 1.2 944,44 29334 0.9 20325
53.8 69.4 919.77 2967.2 0.9 2966.3
55.8 67.6 896.44 2999.5 1.0 2998.5
57.8 63.9 874.34 3030.5 1.0 3029.5
598 64.4 853.37 3060.2 1.0 3059.1
61.8 62.9 833.45 3088.8 1.1 30877 <L




Alt 2A_107_Quan_Vol.xls

16/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing November 16, 2006 9:44 AM
Stormwater Management Study Aliernative 2ZA
Project No. : 33015384
107
Arca= 7.06  lha
"CM = 0.9
AC=|| 6.354
Te = 16.1 min
Time Increment = 29 min
Release Rate = 0.4 Vs HOne Hundred Year
Max.Storage =|| 4119 |Im3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Roofiop | 0.0 l/s
Rooftop 2 0.0 /s
External Area 0.0 lfs
s
Time Rainfall Storm Runoff Released Storage
[ntensity Ruaoff Volume Vojume Volume
(min} {(mmvhr) (k/s) (m3) (m3) (m3)
16.1 142.3 2513.93 2426.8 0.4 2426 .4
181 134.4 2374.39 25710 0.4 2576.6
20.1 127.4 2250.41 27125 0.5 2712.0
22.1 121.1 2139.48 2835.5 0.5 2835.0
24.1 115.5 2039.62 2947.9 0.5 2947 4
26.1 110.3 1949.22 3051.2 0.6 3050.6
28.1 (05.7 1866.96 3146.5 0.6 3145.8
30.1 101.4 1791.78 32348 0.7 323401
32.1 97.5 1722.79 3316.9 0.7 3316.2
341 93.9 1659.23 3393.7 0.8 33929
36.1 90.6 1600.48 3465.6 08 3464.8
38.1 87.5 1546.01 3533.1 0.9 35323
401 84.7 1495.34 3596.8 0.9 3595.9
42.1 320 1448.10 3656.9 1.0 3656.0
44.1 79.5 1403.93 37139 1.0 37129
46.1 77.1 1362.55 3767.9 1.1 3766.9
48.1 74.9 1323.69 38193 1.1 3818.2
0.1 729 1287.12 3868.2 1.1 3867.1
52.1 70.9 1252.64 39149 1.2 39137
54.1 69.1 1220.08 3959.6 1.2 3958.3
56.1 67.3 1189.28 4002.3 L3 4001.0
58.1 65.7 1160.09 40433 1.3 4042.0
60.1 641 1132.39 4082.6 i4 4081.3
62.1 62.6 1106.06 4120.5 1.4 4119.0 <<<<
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DRAFT July 2007 Practicat Allernatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.4

Alternative 2B

Detroit River International Crossing Study



Al 2B_t100_Quan_Vol.xis
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 946 AM
Stormwaler Management Study Alternative 2B
Project No. : 33015384
100
Arca = 6.36 ha
"C"= 0.9
AC=l  5.724
Tc = 14.8 min
Time Increment = 2.0 min
Release Rate = 0.4 Us ||Onc Hundred Year
Max.Storage = 3688 m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop | 0.0 I/s
Rooftop 2 0.0 /s
External Arca 0.0 s
l/s
Time Rainfatl Storm Runoff Released Storage
Intensity Runoff Volume Volurne Volumne
(min} {(mnvhr) (I/s} (m3) (m3) (m3)
14.8 148.1 2356.05 2089.0 0.3 2088.7
16.8 139.5 2219.63 22344 0.4 22341
12.8 131.9 2099.04 2364.9 0.4 2364.5
20.8 1252 1691.63 24829 0.4 24825
22.8 I19.1 1895.32 2560.3 6.5 2589.8
248 113.6 1808.44 2688.6 0.5 2688.0
26.8 108.7 1729.65 2779.0 0.6 2778.4
28.8 104.2 1657.85 2862.6 0.6 2861.9
30.8 100.1 1592.13 2940.1 0.7 2939.5
328 96.3 1531.73 30124 0.7 30807
348 928 1476.03 3080.0 0.8 3079.2
368 82.5 1424 48 31433 0.8 3142.6
38.8 86.5 1376.63 3203.0 0.8 3202.1
40.8 83.7 1332.09 32552 0.9 32583
42.8 81.1 1260.52 33123 0.9 33114
44.8 787 1251.62 33627 1.0 3361.7
46.8 76.4 1215.15 3410.5 1.0 3409.5
48.8 74.2 1180.87 3456.0 1.t 34550
50.8 722 1148.60 34994 1.} 3498.3
528 70.3 11E8.15 3540.8 1.1 3539.7
54.8 68.5 1089.38 3580.4 1.2 35792
56.8 66.7 1062.15 36184 1.2 3617.1
58.8 65.1 1036.32 3654.8 1.3 3653.5
60.8 63.6 [011.81 3689.7 1.3 3688.4 g




Alt 2B_i0H_Quan_Vol.xis
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing Novenmber 16, 2006 9:47 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
101
Arca = 2.13 ha
"C' = 0.9
AC=| 1917
Te = 10.4 min
Time Increment = 2.0 min
Release Rate = 8.2 l/s “Onc Hundred Year
Max.Storage = | 1209 | m3 a= 2824.505
b= 13.74
Constant Infllows c= 0.880
Rooftop 1 0.0 Ifs
Rooftop 2 0.0 Ifs
External Arca 0.0 I/s
i/s
Time Rainfail Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mnvhr) (1/s) (m3) (m3) {m3)
10.4 1717 915.18 508.6 0.1 568.5
12.4 160.1 853.16 632.5 .1 632.4
14.4 150.0 76948 688.6 0.1 688.5
16.4 141.2 752.54 7385 0.2 738.3
18.4 1334 71811 783.2 0.2 783.0
20.4 126.5 674.27 8235 0.2 823.3
22.4 1203 641.28 860.2 0.2 860.0
244 114.8 611.56 893.7 0.2 §93.5
26.4 1097 584.63 924.5 03 9242
284 105.1 560.12 953.0 03 052.7
30.4 100.9 537.70 97193 03 979.0
32.4 97.0 517.12 1003.9 0.3 1003.6
34.4 93.5 498.15 1026.8 03 1026.5
36.4 90.2 480.60 1048.4 03 1048.0
38.4 87.1 464.33 1068.6 04 1068.2
40.4 843 449,19 1087.6 0.4 1087.2
42.4 $1.6 435.06 1105.6 0.4 1105.2
44.4 792 421.86 11227 0.4 11223
46.4 76.8 409.48 1138.9 0.4 1138.4
48.4 7.7 397.85 11543 0.5 1153.8
50.4 726 386.90 1169.0 0.5 1168.5
524 70.7 376.58 1183.0 0.5 11825
54.4 68.8 366,83 1196.4 0.5 1195.8
56.4 67.1 357.60 1209.2 0.5 1208.6 <<




Alt 2B8_102_Quan_Vol.xis
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16. 2006 9:47 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
102 |
Area = 6.54 ha
"= 0.9
AC=|| 5.886
Te = 14.8 min
Time Increment = 2.0 min
Release Rate =] 0.4 |II/s [[One Hundred Year
Max.Storage =|| 3794 |im3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 l/s
Rooilop 2 0.0 Ifs
External Area 0.0 is
j|l/s
Time Rainfall Siorm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr) (Ifs) (m3) (m3) {(m3}
14.8 147.9 241942 2151.7 0.3 2151.3
16.8 139.3 2279.53 2300.8 0.4 23004
18.8 1318 215585 24347 0.4 24343
20.8 125.0 2045.68 25557 0.5 35553
28 119.0 1946.88 2665.9 0.5 2665.4
24.8 113.5 1857.74 2766.8 0.6 2766.2
268 108.6 1776.89 2859.6 0.6 2859.0
28.8 104.1 1703.20 20454 0.6 2944.8
30.8 100.0 1635.75 30250 0.7 30244
328 96.2 1573.76 3099.3 0.7 3098.5
348 927 1516.58 3168.6 0.8 31679
36.8 894 [463.66 32337 0.8 32329
38.8 86.4 i414.54 32049 0.9 32941
40.8 837 1368.81 335827 0.9 3351.8
42.8 81.0 1326.12 3407.3 1.0 3306.3
448 78.6 1286.19 3459.0 1.0 3458.0
46.8 76.3 1248.73 3508.1 1.0 3507.1
48.8 74.2 1213.54 35549 1.1 35538
50.8 72.1 1§80.39 35994 1.1 3598.3
52.8 70.2 1149.12 3642.0 1.2 3630.8
54.8 68.4 1119.57 3682.7 1.2 36814
56.8 66.7 1091.60 37216 1.3 3720.4
58.8 65.1 1065.08 3759.0 1.3 3757.7
60.8 63.6 1039.90 3794.9 1.4 3793.6 g




Alt 2B_103_Quan_Vol.xls
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:47 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
103
Arca = 7.21 ha
"Ch = 0.9
AC=| 6.489
Te = 21.1 min
Time Increment = 2.0 min
Release Rate = 0.3 I/s | One Hundred Year
Max.Storage =f 4298 |m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 .0 Ifs
Roofiop 2 0.0 Ifs
External Area 0.0 I/s
I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) (mnvhr) t1/5} (m3) (m3) (m3)
211 124.0 2236.91 2837.9 0.4 2837.5
231 118.1 2129.82 2957.6 0.4 2957.2
25.1 1127 2033.12 3067.3 0.5 3066.8
27.1 107.8 1945.33 3168.3 0.5 31678
29.1 103.4 1865.27 3261.7 6.6 32612
3k 99.3 1791.93 3348.5 0.6 33479
33.1 95.6 1724.49 3429.4 0.6 3428.8
35.1 921 1662.24 3505.1 0.7 3504.4
37.1 89.0 1604.61 3576.1 0.7 35754
390.1 86.0 [551.09 3643.0 0.8 36422
411 83.2 1501.24 3706.1 0.8 37053
431 80.6 1454.09 3765.7 0.8 3764.9
45.1 78.2 1411.12 38223 0.9 3821.4
47.1 76.0 1370.25 3876.0 0.9 3875.1
49.1 738 1331.82 392714 0.9 3926.2
511 71.8 1295.63 39759 1.0 39749
531 69.9 1261.48 4022.4 Lo 4021 4
55.1 68.1 122919 4067.0 [.1 4065.9
571 66.4 1198.62 4109.7 i1 4108.6
59.1 64.8 1169.62 4150.6 11 4149.5
61.1 63.3 1142.09 4189.9 1.2 4i188.8
63.1 619 111590 4227.8 12 4226.6
65.1 60.5 1090.97 42642 1.3 4263.0
67.1 59.2 1067.1% 42904 1.3 4298.1 <<




Alt 2B_104_Quan_Vol.xls

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2B

November 16, 2006

Project No. : 33015384
104
Arca = 2.34 ha
"C" = 0.9
AC=|| 2106
Tc = 9.7 min
Time Increment = 2.0 N
Releasc Rate = 0.2 lfs lIOnc Hundred Year
Max.Storage = 1323 |m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 Ifs
Rooftop 2 0.0 Us
External Area 0.0 Ifs
Ifs
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) {mmv/hr) (I/s) {(m3) {m3) (m3)
9.7 176.1 £030.97 598.6 0.1 598.5
11.7 1638 959.23 672.1 0.1 672.0
13.7 153.3 897.38 736.5 0.1 736.3
15.7 144.1 843.47 7934 0.2 793.3
17.7 136.0 796.03 B44.3 0.2 8441
19.7 128.8 753.95 §90.2 0.2 £90.0
217 122.4 716.36 931.7 0.2 93L.5
23.7 116.6 68255 969.7 03 969.4
25.7 11.4 631.98 1004.5 0.3 1004.2
123 106.6 624.20 1036.6 0.3 1036.3
297 102.3 598.82 1066.3 0.3 1066.0
317 98.3 57555 1093.9 0.3 1093.6
33.7 94.6 554.14 [119.7 0.4 1119.4
357 91.3 534.35 [143.9 0.4 1143.5
31.7 88.1 516.02 1166.5 0.4 1166.1
399 352 408.98 1187.9 0.4 1187.5
41.7 82.5 483.10 1208.1 0.5 1207.6
437 80.0 468.26 12271 0.5 1226.7
457 77.6 45436 12452 0.5 1244.8
417 754 441.31 12624 0.5 1261.9
49.7 733 429.04 1278.8 0.5 [278.3
51.7 71.3 417.48 1294.5 0.6 1293.9
53.7 694 406,56 1309.4 0.6 1308.8
55.7 67.7 396.23 13237 0.6 1323.1

9:47 AM

<




Alt 2B_105_Quan_Vel.xls

16/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing Novenber 16, 2006 0:47 AM
Swormwater Management Study Alternative 2B
Project No. : 33015384
105
Area= 5.77 ha
"C" = 0.9
ACH| 5.193
Tc = 20.3 min
Time Increment = 2.0 min
Release Rate = 0.3 t/s IIOne Hundred Year
Max.Storage =|| 3428  |lm3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooflop 1 0.6 /s
Rooftlop 2 0.0 Vs
External Area 0.0 1/s
| I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {mm/hr} (1/s) (m3) {(m3) {m3)
20.3 126.7 1829.17 22279 0.3 22276
223 120.5 1739.54 23275 0.4 23271
243 49 1658.80 24185 0.4 24181
263 109.8 1585.66 2502.2 04 25017
B3 1052 £519.00 2579.4 0.5 2578.9
30.3 101.0 1458.21 2651.0 0.5 2650.5
323 97.1 1402.32 27177 0.5 2717.2
343 93.6 1350.81 2780.0 0.6 27794
36.3 90.3 1303.19 2838.3 0.6 28377
383 87.2 1259.01 2893.2 0.6 28926
20.3 84.4 121791 2044.9 0.7 2944.3
423 81.7 1179.58 2993.8 0.7 2993.1
43 79.2 114393 30400 0.7 3039.3
46.3 76.9 1110.14 3084.0 0.8 3083.2
48.3 74.7 1078.58 31257 0.8 31250
50.3 727 1048.89 31065.5 0.8 3164.7
523 70.7 1020.88 32035 0.8 3202.7
34.3 68.9 994.43 3239.8 0% 32390
56.3 67.1 969.40 3274.6 0.9 32737
583 63.5 945.67 3308.0 0.9 3307.0
60.3 63.9 923.16 3340.0 1.0 3339.0
62.3 62.5 901.75 33708 1.0 3369.7
64.3 61.1 381.39 34004 1.0 3399.3
66.3 59.7 861.98 34289 1.1 34279 e




Alt 2B_106_Quan_Vol.xls

Project No. : 33015384

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2B

November 16, 2006

106
Area= 9.32 ha
"C" = 0.%
AC=|| 8.388
Te = 16.4 min
Time Increment = 2.0 min
Release Rate = 0.5 s ||One Hundred Year
Max.Storage =|| 5444 |m3 a= 2824505
b= 13.74
Constant Inflows ¢= 0.880
Rooftop | 0.0 I/s
Rooftop 2 0.0 Ifs
External Area 0.0 Ifs
Ifs
Time Rainfall Storm Runoff Released Storage
Entensity Runoff Volume Volume Volume
(min} (mnvhr) (1/s) (m3} (m3) (m3)
16.4 141.2 3291.72 32325 0.5 32320
18.4 1334 3110.58 34279 0.5 3427.3
20.4 126.5 2949 49 36043 0.6 3603.7
224 120.3 2805.23 3764.6 0.7 3764.0
244 4.7 2675.25 3911.2 0.7 3910.5
26.4 1097 2557.50 4046.0 0.8 40452
28.4 105.1 2450.29 41704 0.8 3169.6
304 100.9 2352.24 4285.8 0.9 4284.9
324 97.0 226221 4393.2 1.0 43923
344 93.5 2179.24 4493.6 [.0 4492.6
3604 90.2 210251 4587.7 [.1 4586.6
38.4 87.1 2031.33 4676.1 i1 4675.0
40.4 843 1965.10 4759.5 E2 4758.3
2.4 816 1903.32 48383 1.2 4837.0
4.4 79.1 1845.55 49129 i3 4911.6
46.4 76.8 1791.40 4983.7 i4 49823
48.4 74.6 174054 5051.0 1.4 5049.6
50.4 726 1692.66 51152 1.5 SE13.7
524 70.7 1647.52 5176.5 1.5 St75.0
54.4 68.8 1604.87 5235.1 1.6 5233.5
56.4 67.1 1564.51 5291.2 1.7 5289.5
58.4 65.5 1526.26 53449 1.7 53432
60.4 63.9 1489.95 5396.6 1.8 5394.8
624 624 1455.44 5446.2 1.8 5444 4

948 AM

<<
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.5

Alternative 2B ~ Revised

Detroit River International Crossing Study



Alt 28 Revised _A_Quan_Vol.xls

Project Name : Detroit River International Crossing

Modified Rational Method

November 17, 2006

349 PM

Stormwater Management Study Alternative 2B Revised Profile

Project No. : 33015384
[ 2BR - P1
Area=|| 1943 jha
"C" = 0.9
AC=|{ 17.487
Tc= 30.9 min
Time Increment = 2.0 min
Release Rate = 0.6 Is |One Hundred Year
Max.Storage = 12001  |m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.830
Rooftop | 0.0 Us
Rooftop 2 £.0 Ifs
External Area 0.0 I/s
/s
Time Rainfall Storm Runoff Released Storage
[ntensity Runoff Volume Volume Volume
(min) {mm/hr} (/s) (m3) (m3) (md)
309 99.8 485323 8995.0 1.1 8993.9
329 96.1 4669.57 9214.9 1.1 9213.8
34.9 92.6 4500.15 9420.6 1.2 9419.4
36,9 $9.3 4343.34 9613.5 13 9612.3
38.9 86.3 4197.76 9795.0 1.3 97937
40.9 8316 4062.22 9966.2 1.4 9964.8
42.9 8L.0 3935.70 10128.1 1.5 10126.7
44.9 78.5 3817.31 10281.5 1.5 10280.0
46.9 76.2 3706.27 104272 1.6 10425.6
48.9 74.1 3601.92 10565.9 1.7 10564.2
50.9 7211 3503.05 10698.0 1.7 10656.3
529 70.2 3410.93 10824.3 1.8 10822.4
549 68.4 3323.30 10945.0 1.9 109431
569 66.7 3240.35 11060.6 1.9 11058.7
58.9 65.0 3161.70 TL1T7LS 2.0 11169.5
60.9 63.5 3087.01 11278.1 2.1 112760
62.9 62.0 3016.00 11380.6 22 11378.4
64.9 60.6 2948.39 11476.3 22 11477.0
6.9 59.3 2883.93 11574.4 2.3 11572.1
68.9 58.1 282242 11660.2 24 11663.8
0.9 56.8 2763.64 11754.9 24 117524
729 55.7 2707.41 11840.6 2.5 11838.1
74.9 54.6 2653.58 11923.6 26 11621.0
76.9 33.5 2601.97 12004.0 206 12001.3

<<




Alt 2B Revised_B_Quan_Vol.xls

17/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing

Stormwater Management Study Alternative 2B Revised Profile
Project No. : 33015384

November 17, 2006

| 2BR - P2
Area = 6.22 ha
"C" = 0.9
AC=| 5.598
Tc= 15.2 min
Time Increment = 2.0 min
Release Rate = 0.3 Us l@e Hundred Year
Max.Storage =} 3614 ||m3 a= 2824.505
b= 13.74
Constamt lnflows o 0.350
Rooftop 1 0.0 I/s
Roofiop 2 0.0 Vs
External Areal 0.0 s
_H /s
Time Rainfall Storm Runoff Relcased Storage
Intensity Runoff Volume Volume Volume
{min) {mmv/hr (lis) (m3) {m3) (m3)
15.2 146.3 2276.66 2072.2 0.3 20719
i7.2 137.9 2146.51 22113 0.3 2211.0
19.2 130.5 2031.29 23364 0.4 2336.0
212 123.9 1928.52 2449.6 0.4 24492
232 118.0 1836.26 2552.8 0.4 25523
252 112.6 1752.94 26473 0.5 2646.8
27.2 107.8 1677.30 27343 0.5 27338
292 103.3 1608.31 28149 0.6 28143
312 963 §545.11 2889.7 G.6 2889.1
332 95.5 1486.98 2659.4 0.6 2658.8
352 92.1 1433.34 3024.6 0.7 3024.0
37.2 88.9 1383.67 3085.9 0.7 30852
362 859 1337.54 31435 0.8 31427
41.2 83.2 1294.57 3197.9 0.8 3197.1
43.2 80.6 1254.45 32493 0.8 3248.5
452 78.2 1216.50 3298.0 0.9 3297.2
47. 759 1181.66 33443 0.9 3343.4
492 73.8 1148.54 33884 0.9 33875
51. 7.8 1117.34 3430.5 Lo 34293
53.2 69.9 1087.90 3470.6 1.0 3469.6
8§52 68.1 1060.06 3509.0 1.} 3508.0
57. 66.4 1033.71 3545.8 i.l 35447
592 64.8 1008.71 3581.1 1.1 3580.0
§1.2 63.3 984.97 36151 1.2 3613.9

346 PM

e




Alt 2B Revised_C_Quan_Vol.xis

17/11/2006

Project Name : Detroit River International Crossing

Moedified Rational Method

November 17, 2008

3:47PM

Stormwater Management Study Alternative 2B Revised Profile
Project No. : 33015384

[ 2BR - P3
Area = 8.67 ha
"Ct = 0.9
AC=| 7.803
Tc= 16.2 min
Time Increment = 2.0 min
Release Rate =|| 0.4 |lI/s [One Hundred Year
Max.Storage =f| 5060  |lm3 a= 2824.505
b= 13.74
Constant Inflows c= 0.580
Roofiop 1 0.0 lis
Roofiop 2 0.0 I/s
External Areal 0.0 Ifs
Vs
Time Raintall Storm Runoff Released Storage
Intensity Rusnoff Volume Volume Volume
(min) {mmvhn) {1/s) (m3) (m3) (m3}
[6.2 142.0 3080.76 2987.% 0.4 2986.7
18.2 134.2 2010.13 31709 0.5 3170.4
20.2 127.2 2758.50 3336.7 0.5 33362
222 1209 2622.80 34873 0.6 3486.7
24,2 115.3 2500.61 36249 0.6 36243
262 102 2389.97 37513 0.7 3750.6
28.2 105.5 2280.29 3868.0 0.7 3867.3
a0.2 101.3 2197.25 3976.1 0.8 39754
322 97.4 2112.78 4076.8 0.8 40760
34.2 93.8 2034.95 4170.8 0.9 41700
30,2 90.5 1963.00 4258.9 0.9 4258.0
38.2 874 1856.28 4341.7 1.0 4340.8
- 40.2 84.6 1834.22 44197 1.0 4418.7
42.2 §1.9 §1776.34 4493 .4 1.1 4492 4
44.2 79.4 1722.23 4563.2 1.1 4562.1
46.2 771 1671.53 4629.5 1.2 4628.3
482 74.9 1623.91 4692.4 1.2 4691.2
50.2 72.8 1579.09 4752.4 13 4751.2
522 70.8 1536.84 4809.7 1.3 4808.4
54.2 69.0 1496.94 4864.4 1.4 4863.1
56.2 67.3 1459.18 4916.9 i4 4915.4
58.2 65.6 1423.40 4967.1 1.5 4965.6
602 64.1 1389.45 5015.3 1.5 5013.8
62.2 62.6 1357.18 5061.7 1.6 5060.2

<L




Alt 2B Revised_D_ Quan_Vol.xis

17/111/2008

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2B Revised Profile

November 17, 2006

Project No. : 33015384
2BR - P4
Area = 6.36 ha
"Ct = 0.9
AC=l 5.724
Tc= 12.9 ILin
Time Increment = 2.0 min
Release Rate = 0.4 is "6ne Hundred Year
Max.Storage = 3636 |im3 a=| 2824.505
b= 13.74
Constant Inflows c= 0580 |
Rooftop 1 0.0 s
Rooftop 2 0.0 l/s
External Area 0.0 /s
I/s
Time Rainjali Sterm Runof¥ Released Storage
Intensity Runoff Voiume Volume Volume
{min) {mm/hr) (i/s) (m3) (m3) (m3}
12.9 157.1 2499.94 1938.0 0.3 1937.7
149 147.4 234576 2099.9 0.3 2099.6
16.9 138.9 2210156 12442 0.4 22438
18.9 131.4 2090.99 23737 0.4 23733
20.9 124.7 1984 .44 2490.9 0.5 2490.4
298 118.7 1888.85 2597.5 0.5 2597.0
249 113.3 1802.59 2695.2 0.6 2694.7
26.9 108.4 1724.33 27851 0.6 2784.5
28.9 i03.9 1652.98 2868.3 0.6 2867.6
30.9 99.8 1587.66 29454 0.7 29447
329 96.0 1527.62 30174 0.7 30i6.6
349 92.5 147223 3084.6 0.8 30838
36.9 893 1420.96 31477 0.8 31469
8.9 86.3 1373.36 3207.1 0.9 3206.2
409 83.5 1329.04 3263.1 0.9 3262.1
429 809 1287.67 3316.0 1.0 3315.0
449 78.5 1248.95 3360.2 10 3365.2
6.9 76.2 1212.64 34138 1.6 34128
48.9 74.1 1178.52 34592 1.1 3458.1
50.9 72.0 1146.38 3502.4 1.1 35013
529 701 1116.05 3543.7 1.2 3542.5
549 68.3 1087.40 3583.2 1.2 3582.0
36.9 66.6 1060.26 3621.0 1.3 3619.7
58.9 65.0 1034.54 3657.3 1.3 3656.0

4:09 PM
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.6

Alternative 3 — Tunnel

Detroit River International Crossing Study



Project Name : Dretroit River International Crossing

Modified Rational Method

Stormwater Management Study

Alternative 3

November 14, 2006

1119 AM

100
Arca = 6.36 ha
MO 0.9
AC= 5.724
Tc= 14.4 min
Time Increment =5 10.0 min Controlled Condition

Release Rate = 367.0 I/s ([ 100 Year - Post Dev't.

Max.Storage =| 2376 Jm’ a=| 2825

b= 13.74

Constant Inflows C= 0.880 1
Ifs
140

Time Rainfall Storm Runoff Released Storage
Intensity Runoft Volume Valume Volume

(min) {mm/ir) {1/5) (m3) () fm')
14.4 149.6 2380.56 2003.1 318.1 1745.0
244 114.3 1822.33 26727 5383 21344
34.4 93.3 1485.01 3069.0 758.6 2310.5
44.4 79.1 1257.93 33545 978.8 2375.7
54.4 68.8 1094.07 3574.0 1199.0 2374.9
64.4 61.0 969.93 3750.4 1419.2 23312
744 54.8 872.45 3897.0 1639.5 22575
844 49.9 793.76 4021.7 1859.7 2162.0
94,4 458 728.82 4130.0 2079.9 2050.1
104.4 42.4 674.27 42254 2300.1 19253
114.4 39,5 627.76 4310.6 23204 1790.2
124.4 36.9 587.60 4387.4 2740.0 1646.8
134.4 34.7 552.56 4457.3 2960.8 1496.5
144.4 32.8 521.70 4521.4 3181.0 1340.4
154.4 31.1 494.31 4580.6 3401.3 1179.3
164.4 295 469.81 4635.4 3621.5 1014.0
1744 28.1 447.77 4686.6 38417 8449
184.4 20.9 427.82 4734.6 40061.9 672.6
194.4 257 409.69 4779.7 42822 497.5
204.4 24.7 393.12 48222 4502.4 319.8
2144 237 377.92 48062.5 4722.6 139.9

2244 2.9 363.92 4900.8 49428 -42.1
2344 22.1 350.98 4937.2 5163.1 -225.9
2444 21.3 338.99 4971.9 5383.3 4114

<L
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Modified Rational Method

Project Name : Detroit River International Crossing — November 14, 2000 11:09 AM
Stormwater Management Study
Alternative 3
101
Area = 2.80 ha
"C" = 0.9
AC= 2.52
Te= 13.9 min
Time Increment = 10.0 min Controlled Condition
Release Rate = 167.3 I/s it 100 Year - Post Dey't,
Max.Storage = 1030 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
I/s
101
Time Rainfall Storm Runoft Released Storage
Intensity Runoff Volume Volume Volume
{min) (mm/hr) (I/s) (m3) (m) (m’)
13.9 1524 1067.32 888.0 139.2 748.8
239 116.1 813.12 1164.4 239.6 9248
339 94.3 660,75 13427 340.0 1002.7
439 79.7 558.69 1470.5 440.3 10301
53.9 69.3 485.29 1568.4 540.7 1027.7
63.9 61.4 429.81 1647.0 041.1 1305.9
739 55.1 386.33 1712.2 741.5 970.7
83.9 50.1 351.27 1767.6 8§41.9 9258
93.9 46.0 32238 1813.6 9422 873.4
103.9 42.6 208.13 1858.0 1042.6 §15.3
i13.9 396 27747 1895.7 1143.0 752.7
1239 37.1 259.65 19297 12434 686.3
133.9 34.8 244,10 1960.6 1343.8 616.9
1439 32.9 23042 1989.0 14441 544.9
153.9 31.2 218.28 20151 15445 4706
163.9 29.6 207.43 2039.4 1644.9 394.5
173.9 28.2 197.66 2062.0 17453 316.8
1839 27.0 188.83 2083.2 18457 237.6
193.9 258 180.81 21031 1946.0 157.1
2039 248 173.47 21219 2046.4 75.5
2139 23.8 166.75 21397 2146.8 -7
2239 229 160.56 2156.6 22472 -90.6
2339 221 154.84 177 2347.6 -174.9
2439 21.3 149.54 2188.0 24479 -259.9

pA
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Modified Rational Method

Project Name : Detroit River International Crossing  November 14, 2006 11119 AM
Stormwater Management Study
Alternative 3
108
Areca = 2.16 ha
"Cr = 0.9
AC=s 1.944
Te= 13.6 min
Time Increment = 10.0 min Controlled Condition
Release Rate = 130.6 Ifs Il 100 Year - Post Dev't. I
Max.Storage = 790 m’ a= 2825
b= 13.74
Constant Inflows =] 0.880 I
Is
108
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Yolume Volume Volume
{min) {mm/hr) {175} (m3) (') (m')
13.6 153.7 830.43 677.6 106.6 571.0
23.6 116.8 631.20 893.8 183.0 708.8
33.0 94.8 512.23 1032.7 263.4 769.3
43.6 g0.1 432.75 1132.1 341.7 796.3
53.6 69.5 375.67 12081 420.1 788.0
063.0 61.5 332.57 12691 498.5 770.6
73.6 553 298.82 1319.6 576.9 742.7
83.6 50.3 271.64 1362.5 635.3 707.3
93.6 46.1 240.24 1399.7 733.6 666.1
103.6 42.6 230.45 14323 812.0 6204
113.6 39.7 214.44 1461.7 8904 5713
123.6 371 200.04 1488.0 0968.8 5192
133.6 349 188.61 1511.9 1047.1 464.7
143.6 329 178.02 1533.8 1125.5 408.3
133.6 31.2 168.62 1554.0 1203.9 350.1
163.6 206 160.23 1572.8 1282.3 290.5
173.6 283 152.68 1590.3 1360.7 229.6
183.6 27.0 145.85 1606.6 1439.0 167.6
193.6 238 139.64 1622.0 15174 104.6
203.6 24.8 133.97 1636.6 1595.8 40.7
213.6 238 128.77 1650.3 1674.2 -23.9
233.0 229 123.98 1663.3 1752.6 -89.2
2336 22,1 119.56 i675.7 1830.9 -155.2
243.6 21.4 115.46 1687.6 1909.3 -221.7

<
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 3

November 14, 2006

11:19 AM

169
Arca =| 6.56 ha
"Cr = 0.9
ACS| _ 5.904
Te= 24.3 min
Time Increment = 10.0 min Controlled Condition

Release Rate =lf  268.7  |lI/s [L__100 Year - Post Dev't.

Max.Storage 5 2829 m’ a= 2825

b= 13.74

Constant Inflows c= 0.880

I/s
109

Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume

{min} (mm/hr) {1/s) {m3) () (m’)
243 1514.9 1885.91 2749.7 391.8 23579
343 93.6 1535.76 3160.6 553.0 2607.6
44.3 79.2 1300.33 3456.3 7143 2742.0
543 68.9 1130.58 3683.4 875.5 2807.9
04.3 61.1 1002.06 3860.0 1036.7 2829.2
74.3 54.9 901.19 4017.5 1197.9 2819.6
84.3 49.9 §19.78 4146.5 1359.2 2787.3
94.3 459 752.63 4258.4 1520.4 2738.0
104.3 42.4 696.22 4357.0 i681.0 26753
1143 395 648.14 44449 18429 2602.1
124.3 37.0 6006.64 45243 2004.1 2520.2
134.3 34,8 570.43 4596.5 21653 2431.2
1443 328 538.54 4662.7 23206 2336.1
154.3 311 510.24 4723.8 2487.8 2236.0
164,3 205 484.93 4780.4 2649.0 21314
174.3 28.2 46216 4833.3 2810.2 20230
184.3 26.9 441.56 4882.8 2971.5 1911.3
1643 25.8 422.83 4929.3 31327 1796.6
2043 247 405.72 49733 3293.9 1679.3
2143 238 390.02 5014.8 34552 1559.7
2243 229 375.56 5054.3 36104 1437.9
2343 221 362.20 5091.9 3777.6 13143
2443 213 349.82 51277 39389 1188.9
2543 20.6 338.31 5162.0 4100.1 1061.9

LA 44
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